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Abstract
Since primitive times a number of plants have been utilized for the treatment of various serious ailments as is recorded in Ayurve-

da. The main aim of using these plants are to maintain health and cure ailments. The key role in this direction is that of oxidative

stress. It is the main felon in pathogenesis and pathophysiology of various human diseases. Plants are rich sources of phytochemicals
and possess various therapeutic properties. At present compounds which are pharmacologically active are in great demand and if

they are from plants they have their set of advantages. In the present study six plants (punica granatum, citrus limon, curcuma longa,
wheatgrass, dalbergia sissoo and carica papaya) are viewed for their morphology, phytochemical and pharmacological aspects. These
plants are rich sources of phytochemicals and pharmacological activities which supports their traditional uses.
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Introduction
Reactive oxygen species (ROS) or free radicals are continuously

produced in all aerobic lives. These are formed naturally within the
body as a response to stress and damage the cell membranes. On

the other hand, free radicals are mainly produced due to exposure
to smoking, chewing tobacco, excessive exposure to sunlight and
heavy metals [1].

Antioxidants are the components which neutralizes the effects

of the free radicals. In human body oxidants and anti oxidate ratio

will be maintained, any alteration in these oxidants and antioxi-

date will causes accumulation of ROS within the body, this process
is called as oxidative stress. Oxidative stress has important role in
developing pathological conditions. The human body has an ingrained mechanism for protection against free radicals and ROS

called as antioxidant stress. It is defined as a "persistent imbal-

ance between antioxidants and pro-oxidants in favor of the latter,

resulting in irreversible cellular damage". They act by scavenging
them, suppressing their formation or opposing their action [2].

Presently all over world traditional medicines are being revalu-

ated by research on different plant species and their pharmaco-

logical effects. Also, there has been a paradigm shift towards thera-

peutic evaluation of herbal products in oxidative stress diseases

by carefully synergizing the strengths of the traditional systems of
medicine with that of the modern concept of evidence-based me-

dicinal evaluation, standardization of herbal products and randomized placebo controlled clinical trials to support clinical efficacy. In
the present review six plants (Punica granatum, Citrus limon, Dal-

bergia sissoo, Carica papaya, Curcuma longa and Wheatgrass) are

viewed in detail for their morphological, phytochemical, and pharmacological aspects.

Plants with their pharmacological activities
Punica granatum
Botanical Classification

Kingdom: Plantae, Subkingdom: Tracheobionta
Division: Magnoliophyta, Class: Magnoliopsida
Subclass: Rosidae, Order: Myrtales

Family: Punicaceae, Genus: Punica L.
Species: Punica granatum L.
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Antimicrobial effect

The methanolic extract of peels are a potent inhibitor for Liste-

ria monocytogenes, S. aureus, Escherichia coli and Yersinia enterocolitica [6]. Earlier investigators demonstrated that tannin from the

pericarp is a very effective constituent against genital herpes virus
(HSV-2) and effectively kills virus and block its absorption to cells

[7]. Antifungal activities of pomegranate peel extract, seed extract,

juice and whole fruit evaluated. Results confirmed that among the
Figure 1

Morphology
The plant of Punica granatum is a deciduous shrub. It grows

between 5-8 m tall. It has multiple spiny branches and is extremely
long lived. The leaves of this plant are opposite or subopposite,

glossy, narrow oblong. These are 3-7 cm long and 2 cm broad. The
flowers are bright red and 3 cm in diameter having 3-7 petals.

The fruit is red purple in color. The fruit mainly consists of two

parts i.e an outer hard is the pericarp and the inner spongy me-

socarp. This consists of fruit inner wall where arils attach. Thee
mesocarp membranes are organized and are non-symmetrical

chambers containing seeds inside arils. These contains juice. The
seeds in pomegranate ranges from 200- 1400.

The berry containing seeds is the edible part. The fruits are the

intermediate size of lemon and a grapefruit. The size ranges from
5-12 cm in diameter with a rounded shape and thick husk. Fruits

selected bacterial and fungal cultures, the highest antibacterial ac-

tivity was noticed against Staphylococcus aureus and among fungi
high activity was observed against Aspergillus niger [8].
Anaemia

An experiment was conducted to examine the examine the ef-

fects of pomegranate juice (PJ) supplementation on complete blood
count (CBC). The results showed that PJ intake for a short period of
time may result in increased erythropoiesis or decreased degradation without any significant alterations in factors associated with
metabolic health and inflammation in healthy individuals [9].
Active constituents

Punica granatum is found to contain hydrolysable tannins as

major active chemical constituents namely punicalagin, punicalin,

gallic acid, ellagic acid and ellagic acid derivative such as ellagic
acid, 3, 3'-di-O -methyl, ellagic acid, 3, 3', 4'-tri-O -methyl, ellagic

acid, 3'- O -methyl-3, 4-methylene; phenolic compounds such as
pedunculagin, punicacortein A–D, granatin A and B, punicafolin,
punigluconin, corilagin [10].

are rich in polyphenols. The pigmentation of pomegranate juice is
due to the presence of anthocyanins and ellagitannins.

Pharmacology and phytochemistry
Antioxidant activity
•

Pomegranates have abundant antioxidant activity due to the

presence of flavonoids, flavones, anthocyanins and catechins
in different parts of the fruits, seeds and peels. Various experiments have showed that peels and seeds have high
antioxidant potential. Methanolic extracts of the peel have

•
•

shown the highest antioxidant activity among various other
extracts tested [3].

The antioxidant activity of the peel powder and whey pow-

der were evaluated and showed that peel powder has more
antioxidant activity [4].

Various previous reports have proved that leaf and peel exhibited strong antioxidant properties [5].

Figure 2
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Following Phenolic compounds are found in the peel extracts of

punica granatum [11].
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Carica Papaya
Botanical Classification

Kingdom: Plantae, Subkingdom: Tracheobionta

Superdivision: Spermatophyta, Division: Magnoliophyta
Class: Magnoliopsida, Subclass: Dilleniidae
Order: Violales, Family: Caricaceae

Genus: Carica L., Species: Carica papaya L.

Figure 4

Plant description
The height of the plant is 20 feet. The flowers emerge from the

leaf axils and have 5 white, fleshy, waxy lobes. The plants are sexu-

ally variable and can be dioecious (male and female flowers on sep-

arate plants), monoecious (male and female flowers on the same

plant), or hermaphroditic (having bisexual or "perfect" flowers).
The female and hermaphrodite flowers are followed by anywhere
from 2 to 20 inch (5 to 50 cm) long, round, pear-shaped, or club-

shaped, green ripening to yellow, orange, or red-tinged, melon-like
fruits with yellow, orange, or salmon-colored flesh and a cavity containing a gelatinous mass of black seeds. The leaves have long, hollow petioles (stalks) and are green, clustered at the stem tips, and

deeply palmately lobed with 5 to 9 main lobes that are themselves

pinnately lobed. The main stem is slender, upright, and marked
with conspicuous leaf base scars. The stems on young plants are
green and dark purple, while those of older plants are brown and

woody. The foliage and the unripe fruits will ooze milky white latex
if cut [12].

Pharmacology and phytochemisry
Antioxidant activity
Carica papaya leaf water extract is effective against gastric ulcer

Figure 3

and oxidative stress. The papaya leaf extracts exhibit antioxidant

effect by reducing the oxidative damage and boosting the activ-
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ity of endogenous antioxidant glutathione peroxidase. The active
components in papaya leaf extract namely papain, ascorbic acid,
flavonoids, chymopapain, cyanogenic glucosides, cystatin, and glu-

cosinolates were found to increase the total antioxidant power in
the blood and reduce the oxidative damage [13].
Dengue fever

Commencing on studies of Dr. Sanath Hettige, who conducted

the research on 70 dengue fever patients; said papaya leaf juice
helps increase white blood cells and platelets, normalizes clotting,
and repairs the liver [14].

Immunomodulatory effects
The research showed the significant growth inhibitory activ-

ity of the CP extract on tumor cell lines. In PBMC, the production

Figure 5

of IL-2 and IL-4 was reduced following the addition of CP extract,
whereas that of IL-12p40, IL-12p70, IFN-gamma and TNF-alpha
was enhanced without growth inhibition. In addition, cytotoxicity

of activated PBMC against K562 was enhanced by the addition of

CP extract. Moreover, microarray analyses showed that the expression of 23 immunomodulatory genes, classified by gene ontology

analysis, was enhanced by the addition of CP extract. In this regard,

Class: Liliopsida, Subclass: Commelinidae
Order: Cyperales, Family: Poaceae

Genus: Triticum L., Species: Triticum aestivum L.

CCL2, CCL7, CCL8 and SERPINB2 were representative of these upregulated genes, and thus may serve as index markers of the im-

munomodulatory effects of CP extract. Finally, it was identified
that the active components of CP extract, which inhibits tumor cell

growth and stimulates anti-tumor effects, to be the fraction with
M.W. less than 1000 [15].
Active constituents

In reference to the phytochemical analysis of Carica papaya L.,

Caricaceae, leaf extract, the presence of flavonoids, tannins, alka-

Figure 6

loids and organic acids in a methanolic extract has been previously
documented. The main compounds contained by C. papaya leaves

are phenolic acids, as well as trace amounts of chlorogenic acid,
compared to flavonoids and coumarin compounds. It is further
suggested that the presence of phenolic and coumarin compounds
in C. papaya leaves could partially explain the pharmacological

properties of this plant. Different bioactive phytochemicals found
in C. papaya possess a wide range of biological activities that can
be of valuable therapeutic index [16].

Plant description
Wheatgrass is young grass shoots of wheat berry. In appear-

ance, wheatgrass is like any other grass. Culms are simple, hollow
or pithy, glabrous, 1.2 m tall. Leaves flat, narrow, 20-38 cm long,
1.3 cm broad. Spikes long, slender, dorsally, compressed, somewhat

flattened; rachis tough, not separating from spikelet’s; 2-5 flow-

Wheatgrass

ered, relatively far apart from stem, slightly overlapping, nearly

Botanical Classification

than 1.3 cm long; palea as long as lemma, remaining entire at matu-

Kingdom: Plantae, Subkingdom: Tracheobionta

Superdivision: Spermatophyta, Division: Magnoliophyta

erect, pressed closed to rachis; glumes keeled in upper half, firm,
glabrous, shorter than lemmas; lemmas awned or awnless, less

rity, caryopsis free threshing, soft or hard, red or white (hexaploid)
[17].
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Pharmacology and phytochemistry
•

Enhances the production of red blood cells: Wheatgrass

•

juice has been proven to build red blood cells quickly after

•

Enhances immunity: A strong immune system is of para-

mount importance in preventing deadly diseases like cancer.
The rich array of nutrients in wheatgrass juice and powder

joints, osteoarthritis, bone rotting. The ability of wheatgrass in
the maitainence of bone and joint diseses is due to its strong
pain, swelling and inflammation, and stop subcutaneous and

in thalassemiacs. The grass is loaded with vitamin B-12, focells.

Wheat grass is used for swelling on the joints, pain in the
anti-inflammatory effect. It can significantly assist to lower

ingestion and has potential to lower transfusion requirement
lic acid and iron, all vital for production of healthy red blood
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cutaneous bleeding rapidly, therefore increasing the natural
•

healing process [23].

Active Constituents: Following are the compounds isolated
from the aqueous extracts of Triticum aestivum [24].

helps in strengthening the immune system and keeps the
•

body in perfect health [18].

Possess anti-oxidant property and fights cancer: The
antioxidant-rich phyto nutrients beta-carotene, bioflavonoid,
vitamins B, C and E give a tough fight to the free radicals.

The anti-oxidant punch in the juice neutralizes adverse ef-

fects of free radicals and prevents damage to the DNA and
cell structure. Its ability to detoxify the body, prevent DNA
damage, boost immunity levels and enhance the production

of red blood cells helps fight away carcinogens. Chlorophyll is
the active ingredient in the grass that inhibits the metabolic
•

activity of carcinogens [19].

Detoxifier: Recent studies show that wheatgrass juice has a

powerful ability to fight tumors without the usual toxicity of
drugs that also exhibit cell destroying agents. The many ac-

Figure 7

tive compounds found in grass juice cleanse the blood and
•

neutralize and digest toxins in our cells [20].

Curcuma longa

pharmacological activities have been extensively investi-

Botanical Classification

In recent years, phytochemicals previously with unknown

gated, as a source one of the medicinal agents. Green Blood
Therapy is the use of Wheat Grass Juice (WGJ) to cure mul-

tiple diseases. Wheat grass is called as the green blood. The
name “green blood” of wheat grass is attributable to its high
chlorophyll content which accounts for about 70% of its total
•

chemical constituents [21].

Chelating activity: The wheat grass extracts quench the

formation of ferrozine –Fe2+ complex. The protective effects

Kingdom: Plantae, Subkingdom: Tracheobionta

Superdivision: Spermatophyta, cDivision: Magnoliophyta
Class: Liliopsida, Subclass: Zingiberidae

Order: Zingiberales, Family: Zingiberaceae

Genus: Curcuma L., Species: Curcuma longa L.
Plant description

This is a herb with branched rhizome, bright orange inside and

of wheat grass towards the erythrocyte membranes can be

outside. The young tips are white. The leaf sheaths are up to 65 cm

phenolic and flavonoid compounds can scavenge free hy-

inflorescence is terminal, perched on a leafy shoot. The bracts are

attributed to their iron chelating capacities, since they can
extract iron ions and hinder radical reactions. Moreover, the
droxyl and peroxy radicals and protect the membranes. The

phenolic compounds stabilize the erythrocyte membrane by
interaction with the membrane phospholipids [22].

long. Its blades are oblong-lanceolate to egg-shaped-lance-shaped,

7-70 cm x 3-20 cm in size, densely studded with pellucid dots. The
pale green with white streaks or white margins. The coma bracts

are white but sometimes pink-tipped. The petal is 4.5-5.5 cm long

and white. The labellum is suborbicular to obovate. It is 12-22 mm
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Figure 8

in diametre, white with a yellow median band. The other staminodes are longitudinally folded, creamy white and the anther has
large spurs [25].

Pharmacology and phytochemistry
•

Anti-inflammatory activity: There is a great number of

papers in the literature relating the activity of compounds

Figure 9

extracted from C. longa L. being potent inhibitors of inflam-

mation. These substances can be classified as curcumi•

noids, analogues of diarylheptanoids [26].

Turmeric leaves contain antioxidants, as well as organic

compounds such as a-Pellandrene. which gives eucalyptus

Botanical Classification

has therapeutic properties as an antispasmodic, antiviral,

Class: Magnoliopsida, Subclass: Rosidae

its minty aroma, and terpinolene, which is also found in

allspice. They also contain the compound 8-cineole, which
•

Citrus Limonum

analgesic and anti-inflammatory [27].

Boosts Digestion: Crushed turmeric or haldi leaves can
help boost digestion and reduce problems of gas and bloat-

Kingdom: Plantae, Subkingdom: Tracheobionta

Superdivision: Spermatophyta, Division: Magnoliophyta
Order: Sapindales, Family: Rutaceae

Genus: Citrus L., Species: Citrus limonum L.

ing. Curcumin is said to trigger bile production, which is

one of the main components of digestion. Increased secre-

•
•
•

tion of bile juice aids smoother digestion [28].

Turmeric leaf is beneficial for the liver. The extract of the

leaves and rhizome can increase bile flow and offer protection for gallbladder.

The leaf extracts have anti-cancer properties. Significant

amount of the spice has shown to inhibit division of leukaemia cells in children.

Figure 10

Active Constituents: Following are the chemical compounds extracted from the methanolic extracts of C. longa
rhizome methanolic extract.
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Plant description
The true lemon tree reaches 10 to 20 ft (3-6 m) in height and

usually has sharp thorns on the twigs. The alternate leaves, red-

dish when young, become dark-green above, light-green below;

are oblong, elliptic or long-ovate, 2 1/2 to 4 1/2 in (6.25-11.25
cm) long, finely toothed, with slender wings on the petioles. The
mildly fragrant flowers may be solitary or there may be 2 or more

clustered in the leaf axils. Buds are reddish; the opened flowers
have 4 or 5 petals 3/4 in (2 cm) long, white on the upper surface

(inside), purplish beneath (outside), and 20-40 more or less united
stamens with yellow anthers. The fruit is oval with a nipple-like

protuberance at the apex; 2 3/4 to 4 3/4 in (7 -12 cm) long; the

Figure 11

peel is usually light-yellow though some lemons are variegated

with longitudinal stripes of green and yellow or white; it is aromatic, dotted with oil glands; 1/4 to 3/8 in (6-10 mm) thick; pulp

is pale-yellow, in 8 to 10 segments, juicy, acid. Some fruits are seedless, most have a few seeds, elliptic or ovate, pointed, smooth, 3/8
in (9.5 mm) long, white inside [29].

Pharmacology and phytochemistry
•

Lemon peel benefits consists of carminative, stimulant, lem-

•

The peel of Citrus fruit is a rich source of flavanones and

•

Natural extracts of Citrus peel are also used in the pharma-

•
•
•

•

on peel oil is used as perfume, flavoring agent, used for the
extraction of pectin and volatile oil [30].

Dalbergia Sissoo
Botanical Classification

Kingdom: Plantae, Subkingdom: Tracheobionta

Superdivision: Spermatophyta, Division: Magnoliophyta
Class: Magnoliopsida, Subclass: Rosidae
Order: Fabales, Family: Fabacea

Genus: Dalbergia L., Species: Dalbergia Sissoo Roxb.

many polymethoxylated flavones, which are very rare in other plants [31].

ceutical industry for medicinal preparation, soaps, perfumes
and other cosmetics.

The citrus peels are rich in nutrients and contain many phytochemicals, these are β and γ-sitosterol, glycosides and volatile oils.

Figure 12

Some polyethoxylated, phenolic compound, ascorbic acid,

flavones have several important activities, which are very
rare in other plants.

Citrus peels also used in scurvy, digestion, respiratory disorders, peptic ulcer, eye infections, gums, gout, skin care, piles,

urinary disorders, weight loss traditionally. In addition, it
also used in disinfect and sterilizing reagent [32].

Active Constituents: Following active constituents have been
isolated from the essential oils of lemon peel [33,34].

Plant description
Dalbergia sissoo is a decidious tree with an open spreading

crown that reaches a height between 15-35 metres. The trunk is

often crooked with thin, grey bark, furrowed and exfoliating in narrow strips as it matures. It has a long taproot and an extensive lateral root system, often at the soil surface and producing suckers.
The leaves are alternately arranged, compound and oddly pinnate,

with 3-5 glabrous, leathery leaflets, elliptical to ovate, tapering to
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als 6-8mm long. Fruits are indehiscent, 5-7.5cm long and 8-13mm

•
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Active Constituents: Following compounds have been isolated from the leaves of D. Sissoo Leaves [41,42].

wide, rounded with minute points, pale brown in colour (PIER,

2006), and persistent on the tree. The seed is kidney-shaped, thin,
flat, and light brown with 1-4 seeds in a pod [35].
Pharmacology and phytochemistry
•
•

Its leaf juice is used for eye ailments.

Wood and bark act as abortifacient, anthelmintic, antipyret-

ic, aphrodisiac, expectorant, and refrigerant also used in

anal disorders, blood diseases, burning sensations, dysen-

tery, dyspepsia, leucoderma, skin ailments, blood disorders,
burning sensations, eye and nose disorders, scabies, scald•
•

•
•

ing urine, stomach problems, and syphilis, boils, eruptions,
leprosy and nausea [36].

Leaf extract has been used to treat sore throats, heart problems, dysentery, syphilis, and gonorrhea.

In India and Nepal rural people use Dalbergia sissoo leaves
to treat animals suffering from non-specific diarrhoea.
People use twigs of tree to clean their teeth [37].

Antioxidant potential: Stem bark of Dalbegia sissoo were

evaluated for its antioxidant potential. Finally results
shown, among the different extracts of stem bark of the

plant, chloroform extract exhibited marked antioxidant ac•

tivity, whereas methanolic extract shown moderate activity
in different in vitro anti-oxidant assays [38].

Conclusion

of ethanolic extract of Dalbergia sissoo leaves in alloxan in-

oxygen species (ROS) can be involved in high number of fatal dis-

Anti-diabetic potential: Pankaj singh Niranjan., et al. conducted a study in 2010 to evaluate the anti-diabetic activity

duced diabetic rats. They concluded that the ethanolic ex-

tract of the leaves are 12% more effective in reducing the
•

Figure 13

blood glucose level compared to standard Glibenclamide
[39].

Osteogenic Activity: One new isoflavone glucoside, cavi-

unin 7-O-[β-D- apiofuranosyl-(1→6)-β-D-glucopyranoside]
and a new itaconic derivative, (E)-4-methoxy-2-(3,4-

dihydroxybenzylidene)-4-oxobutanoic acid along with se-

ries of isoflavones and flavonols with their glucosides and
a lignan glucoside were isolated from the ethanolic extract

of Dalbergia sissoo leaves and were assessed for osteogenic activity in primary calvarial osteoblast cultures. Result

showed that compounds exhibited significant osteogenic
activity [40].

There are evidences suggesting that free radicals and reactive

eases. Many synthetic antioxidants are being used in processed
foods exhibit side effects and are carcinogenic. Various natural antioxidants can be useful in avoiding serious effects due to oxidative

stress. This thought has opened various areas of research. Various
phytochemicals and antioxidants from plants have attracted inter-

est in them. In the present work P. granatum, C. limon, C. papaya, C.
longa, wheatgrass and D. sissoo have been reviewed for their pharmacological properties. The phytochemical analysis of these plants

have revealed a large number of compounds including flavonoids
and phenolics which have shown potent antioxidant activity. These
compounds have been used as anti-oxidant, ant-carcinogenic, antifungal, antibacterial, anti-spasmodic, anti-inflammatory and antidiabetic.
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