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ABSTRACT

To treat various diseases and disorders prevalent amongst people,it becomes necessary to
develop herbal medicines because of their easy local availability and low costs. Herbal medicines
are getting more popular and demanding in developing and developed countries because of their
efficacy and economic costs. There has been tremendous growth in field of herbal medicine as
therapeutic agents. The genus Phoenix has been reported to contain 13 species.The fruits known as
dates are edible andoften consumed as food and medicine.Since there are few reports regarding
Phoenix pusilla, an attempt has been made to analyse the literature available for phytochemistry and
biological activities that may make this plant major potential source of nutraceuticals and bioactive
compounds to be considered as an herbal medicine.
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INTRODUCTION

The genus Phoenixhas been reported to contain 13 species. Most of the species are used for
ornamental purposes. The fruits of the plant known as dates, from approximately eighty percent of
the species are edible and are often consumed as food and medicine’throughout the world. Some of
the countries reported are Sikkim Himalayas®, Canary Islands (Spain),* Hong kong,® Taiwan,®
Andhra Pradesh (India),7 Southern Africa,® Pakistan,’and Kuwait.® The use of palm-kernel oil in
Ayurveda has been traced back to about 4000 years.'"*? Different parts of the plant Phoenix are
used to treat various metabolic disturbances and diseases like fever, paralysis, inflammation,
nervous disorders, loss of consciousness, memory disturbances, cystitis, gonorrhoea, oedema,
abdominal problems and in counteracting alcohol intoxication.****** Various species of Phoenix
are known to possess anti-microbial, anti-oxidant, antidiabetic, antitumor and hepatoprotective
activities.'®An attempt has been made to study P. pusillafor phytochemistry and biological activities
from the available literature that may make this plant a major potential source of bioactive

compounds to be considered as an herbal medicine.

Phoenix pusillaGaertn. (Family Arecaceae) is commonly known as small wild date-palm /
Ceylon date palm / Asiatic Grewia in English; in Hindi: Palavat and in Sanskrit: Parusakah. This
species has a restricted global distribution occurring only in Sri Lanka (formerly known as Ceylon)
and India. In Sri Lanka it is commonly known as indi-gaha. It is distributed in the dry forests of
Kerala, Karnataka and Eastern Ghats of Tamilnadu in India, at low elevations, ridges and hills.
However, it is also found to be present inland at the margins of marshes and raised banks along
borders of paddy fields, up to an altitude of 700 m. At the times of food shortage, trunk serves as
the major source of edible starch.'’The tender part of the palm is often eaten by low income group
people as a meal called kanji. The leaflets are used locally to be woven into ornamental baskets,
brooms, pouches and sleeping mats. ***"**Fruits are attracted by birds during the fruiting seasonthat
cause easy propagation of this palm.®Various other environment protective and biological

properties of the plant/fruits have been discussed here.

Morphology

P. pusilla is an evergreen, solitary or clustering, shrubby soloniferous palm tree with a very
short unbranched stem up to 3-6 meters tall and 30 cm in diameter that is thickly clothed with old
leaf sheaths.'®The leaves are 3 meter long pinnate. Leaf sheath is fibrous and reddish brown. Rachis
is with one or more pairs of spines. Leaflets more or less irregularly arranged (subopposite), on each
side of the rachis, quadrifarious proximally, sword-shaped with very sharp needle-like apices, rigid,

pale grey with an orange-red pulvinus at the junction with the rachis. Staminate flowers are ovoid,

IJSRR, 7(1) Jan -March. 2018 Page 497



Roop J.K., NSRR 2018, 7(1), 496-503

yellow-white, calyx 1-1.5 mm high; petals 4-5 x2-3 mm ovate, with rounded apices. Pistillate
flowers are greenish mostly in the distal half of rachilla; calyx 1.2 mm high; petals 2 x 3-4 mm.
Fruits aremoderately fleshy, sweet with a flavour of chestnut,ovoid, 11-15 x 5-8 mm, dull purple,
black when ripe in the months of July and August.”>?'Seeds are ovoid 8-12 x 6 mm,with round
apices, pinkish-brown when fresh, drying glossychestnut-brown. They are cartilaginous, grooved
longitudinally with a small elevation on the middle of the back. Endosperm is homogeneous.
Phoenix is propagated by pre-soaking seeds for 24 hours before sowing. The optimal temperature
for seed germination is 21-27° C.% The flowering season is from November to January. The Palm

produces a mat of fibrous roots that anchors it firmly to the substratum.
Taxonomic classification of Phoenix pusillaGaertn. :

Kingdom — Plantae
Phyllum — Tracheophyta
Class - Liliopsida
Subclass — Arecidae
Order — Arecales

Family — Arecaceae
Subfamily —Phoenicoideae
Tribe — Phoeniceae

Genus — Phoenix

Species — pusillaGaertn.

Farhanazand co-workers (2017)demonstrated organoleptic featuresthat are supposed to be the
fundamental way of analysing plant species, more commonly practiced by herbalists, practitioners,
local population and herb sellers.’® The analysis include features like odour, shape, size, texture,

weight, height, taste, structure, visibility etc.

Phytochemicals Reported

The bark of P. pusilla contains erythrodiol, taraxasterol, beta-sitosterol and its glucoside:
beta-amylin, betulin, lupeol, lupenone and friedelin. Friuts possess pelargonidin-3, 5-diglucoside,
quercetin, quercetin-3-O-beta —D-glucoside, naringenin-7-O-beta-glucoside and amino acids -
proline, lysine, glutamic acid, and phenylalanine. Leaves contain quercetin, kaempferol and their

glycosides.?

Methanol extract of fruit and seed have been reported to contain flavonoids, phenols,

tannins, carbohydrates and amino acids. High lipid content was reported in methanol seed extract

IJSRR, 7(1) Jan -March. 2018 Page 498



Roop J.K., NSRR 2018, 7(1), 496-503

whereas carbohydrates, pigment and protein content was high in fruit extract.°VijayaBharatialong
with Co-workers (2018) reported that ethanol extract of dried root powder possess maximum
secondary metabolites like alkaloids, saponins, flavonoids, triterpenoids, tannin, phenolic
compounds, glycosides and primary metabolites.?* Steroids have been reported in the hexane extract

of root powder of Phoenix.??

Reported Biological and Pharmacological Activities

Traditional medicinal use of various parts of the plant have been practiced and elaborated by
various ancient Ayurvadacharyas. In Kerala (India), the fruits of P. pusilla are used as
Parushaka.”*Charaka demonstrated and prescribed the use of fruits alone or a decoction of the
leaves, roots and bark to treat fever, cough, diseases of the spleen, alcoholism and rheumatism.?
The fruit is small, fleshy and sweet with flavour like chestnutsthat possess laxative, cardiotoinc,
aphrodisiac, carminative, purgative and roborant properties."*** The fruit is also used for
hyperdipsia, burning sensation, fever, consumption (a wasting disease especially pulmonary
tuberculosis), cardiac debility, seminal weakness, gasteropathy and general debility.**Sushruta
prescribed fruits to have cooling and appetizing effects and be used as astringent for treating
haemoptysis.? In folk-medicine the root-bark is used internally and externally in rheumatism.? A
refreshing summer drink, well known as Sharbat-e-phaalsaa (Unani squash) is used as a cardiac

tonic and appetizer. Leaves were found to be effective against pustular eruptions.?

Antidiabetic activity was known to be associated with ethanol extract of unripe fruit. Sankar and
Shoba (2017) reported that oral administration of ethanolic unripe fruit extract of P. pusilla (PFE)
@ 100 and 200 mg/kg along with glibenclamide @ 6mg/kg for 21 days in streptozotocin —induced
diabetic rats resulted in improved body weight and normalization of carbohydrate and lipid
metabolizing enzymes and lipid profile.”” The cause was attributed to high fiber content and
pancreatic regenerating ability of the extract that increased insulin secretion and restored tissue and
muscle proteins. PFE increased the activity of enzyme hexokinase in liver that increased the
utilization of glucose resulting in lowered blood sugar levels.?”?® Sankar and Shoba (2014, 2015) in
another study reported that PFE inhibited the activities of a-amylase and a-glucosidase that could
be useful in the management of post-prandial hyperglycemia. This might be attributed to the

presence of phytochemicals-phenols, flavonoids, proteins, saponins, steroids and tannins.?*°

Antioxidant and anti-tumouractivity - Many health benefits are associated with flavonoids like
antioxidant and free radical scavenging activity, reduction and prevention of cardiovascular and
chronic diseases.***?Sankar and Shoba (2017) reported that oral administration of ethanolic unripe

fruit extract of P.pusilla(PFE) in rats exhibited antioxidant activity by increasing the activity of
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enzymes reduced glutathione and superoxide dismutase that act as free radical scavengers.
?'VijayaBharatiet al (2018) reported that ethanol extract of dried root powder also possess potential
scavenging property and anti-tumour activity that might be attributed to the presence of maximum
secondary metabolites like alkaloids, saponins, flavonoids, triterpenoids, tannin, phenolic
compounds, glycosides and primary metabolites.”* Flavonoids are known to possess antioxidant,

antibacterial, antiviral, anti-cancer and anti-inflammatory activities.?>?%3¥%

Antibacterial and antifungal activity - Ethanol, acetone and hexane root extract of P. pusilla
possess antibacterial activity against Gram positive bacteria Enterococcus faecalis and Gram
negative bacteria Escherichia coli and Serratiamarcescens.?* The ether extract of leaves possess
anti-bacterial activity against Staphylococcus aureus and E. coli.® Ethanol root extract is known to
possess anti-fungal activity. Candida albicans (fungus) was found to be more susceptible to ethanol

root extract.?*

Other activities / Effects

Xenic and metaxenic effect- Sudershanetal (2010) reported xenic and metaxenic effect of P.
pusilla on three date palm cultivars- Barhi, Majdool and Sultana. Pollen fromP.pusilla(closely
related to date-palm) fertilizes the date palm flowers similar to the date palm pollen. Fruit maturity

was delayed and the fruits were seedless at maturity.*®

Environmental protection — The plant have the ability to grow on open desert land in Kuwait as
well as in the coastal regions. The crown of leaves surrounding short clustering stem lying on the
soil surface could be used to protect soil against erosion. Due to their environment friendly nature
both male and female P. pusilla were introduced and established successfully in the Kuwait
Institute for Scientific Research (KISR) Campus in Kuwait.™® It has also been reported that the date
palm crop has been introduced for landscape beautification, crop improvement programs and

ornamental purposes in Kuwait.*°

Weather tolerant -Sudhersan 2004 reported that Palms planted in Kuwait tolerated and survived
the harsh climatic variations pertaining to extremes of cold (4° -10°C) and hot (46° — 48°C)

temperatures.*

CONCLUSION

Phoenix pusilla is known to possess various bioactive agents that can be made into various
formulations to be used as herbal medicine for treating various diseases and disorders. Moreover it
can also be grown in various climatic conditions to reduce soil erosion. So there are various

possibilities to employ this plant for the service of mankind that needs to be further elaborated.
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