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ABSTRACT

Acacia species are widely known for their medicinal and traditional properties also used as
alternatives against conventional medicines. The bioactive compounds and herbal extracts
can be utilized to develop novel drugs against pathogenic organisms and to cure disease.
Phytochemical present in different parts of plant are of great interest used by pharmaceuticals
which have commercialized value. There is an increased demand of such chemicals to re-
enhance drugs throughout world. Sustainability of such medicinal plants against scientific
medicine is catching scientist eyeball to implement such therapeutics for developing nations.
Tannins, Glycosides, Saponins, Flavonoids and various other phytochemicals are already
used to treat medical ailments. The current review work describes phytochemical
constituents, traditional and medicinal uses of plants belonging to genus acacia.
Keywords: Genus Acacia, Phytochemical, Anti-cancer, Hepatoprotective, Type-2
diabetes, Anti-crustacean, Antivenin, Antimalarial
1. INTRODUCTION

Bacterial evolution is wuncertain and disease control, April 2013). Increase in

development of resistance is unpredictable
[1]. Over use of antibiotics drives evolution

of resistance in microorganisms (Centre for

development of multidrug resistant bacteria
have less susceptibility to antibiotics which

develop problems and adds urgency to
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develop new strategies to fight infections
[2]. Use of antibiotics and drugs in clinical,
medicine, agriculture promote development
of resistance among microbial strains and
causes serious problem in treatment of
pathogenic microbial disease, hence it is
necessary to search for new agents or
alternative of antibiotic that are better and
without any side effects treating disease.
According to World Health Organization
(2011), medicinal plants would be the best
source to obtain variety of drugs. About
80% of individuals from developed
countries use traditional medicines, which
have compounds derived from medicinal
plants [3]. Medicinal plants have been used
as traditional source to treat numerous
human diseases. Herbs have medicinal
property due to presence of different active
components such as alkaloids, steroids,
volatile essentials oil, glycosides, resins,
oleoresins, tannins, terpenes, phenols [4].
Phytochemicals are naturally present in the
medicinal plants, leaves, roots and
vegetables that are used to treat various
diseases. Phytochemicals are primary and
secondary compound. Proteins,
carbohydrates and chlorophyll are primary
constituents and terpenoids, alkaloids and
phenolic  compound are  secondary
constituents [5]. Most of the plant exhibit
antibacterial, anti-fungal, anti-
inflammatory, vasoconstrictor actions, anti-

hypersensitivity, anti-plasmodic activities,

inhibitory  effect  against  bacteria,
pathogens, viruses etc [6]. The Ayurveda
system of medicine uses about 700 species,
Unani 700, Siddha 600 and modern
medicine around 30 species of plant [7].
Plant based medicine are widely used in
different countries.

Acacia are found in wild, they are shrubs
and trees which belong to genus
polyphyletic. Family is Fabaceae and the
class of subfamily Mimosoideae. In 1773
Carl Linnaeus designated and described
Acacia. The leaves of these plants contain
tannins, utilized in pharmaceuticals and
used as preservatives. The genus Acacia is
second largest genus in Fabaceae family
with 1300 species, about 960 of them
native to Australia and rest of spread
around tropical and subtropical regions of
the word. Different regions in India use
Acacia species for treatment of various
ailments [8]. Acacia species contain
bioactive resources such as flavonoids,
alkaloids, phenolics, saponins,
polysaccharides, tannins and terpenoids [9].
Different species of Acacia have medicinal
importance but prominent ones are Acacia
polyacantha, Acacia leucophal, Acacia
Acacia Acacia

nilotica, farnesiana,

leucocephala, Acacia sinuate, Acacia
ferruginea, Acacia catechu.
The present review covers some important

plants belonging to the acacia genus with
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phytochemical constituents, medical and
traditional use.

A. Acacia catechu

Figure 1
Acacia catechu belongs to Fabaceae family

also called legume family or pea family due
to presence of single chambered legume in
all species of this family. Their size range
from small to moderate and widely found
in Asian countries. The main origin of this
plant is India, Pakistan, Thailand and
Bangladesh [10]. Acacia catechu is also
known as kattha in (urdu), khadir
(Hindustani and Punjabi), khoyer (Bengali
and Assamese), khair and babul (Hindi),
kaath (Marathi), and kachu (malay) [11].
Botanical description& Phytochemical
properties.

Acacia catechu is also known as black
catechu. Acacia word originated from
Greek word “Thorns” meaning “point or a
barb”. The species name is derived from
word ’cutch’ which is a tanning extract
obtained from heartwood of Acacia

catechu. Plant size is small to moderate

about 15m height. Bark greyishbrown [10].

Acacia catechu has thorns (deciduous)
height range from 12-13 meters. Katha is
gummy compound which is released from
woods. Pods contain 4-10 seeds. Leaves of
Catechu show bi-pinnate structure and their
leaflets are in the pairs of 30 to 50. In
between the rachis main rachis pubescent.
Fruits display brown pods flattened narrow
at base. Size of flowers is between 5 to 10
cm present in axillary spikes [12].
B.Ramesh conducted qualitative
phytochemical analysis of Acacia catechu
& identified the presence of primary
metabolites such carbohydrates
(756pg/ml), protein (396ug/ml), free amino
acids (198pg/ml) and
metabolites such as tannins (67.5ug/ml),

phenolic  (42.5

secondary

ug/ml),  flavonoids
(82pg/ml), alkaloids, glycosides, thiols
[13].

Traditional uses and medicinal uses:
Branches of tree are used as fodder for
goats and cattle [14]. The dried twigs, logs
and branches are largely used as fuel, their
wood is highly valued to prepare furniture
like tables, bed poles and used for house
building material as poles [15]. Timber is
used for agricultural implements and
wheels. Spent chips are left over after
extraction of Katha and cutch can be used
to manufacture hardboards. Cutch is
isolated from the heartwood, which is

marketed as a solid extract and is used

locally to tan leather. Catechu extract is
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also used for dyeing silk, cotton, canvas,
paper and leather to a dark-brownish colour
[14]. Branches are used for fencing purpose
by the farmers to protect agricultural fields
and local grasslands from domestic
livestock and wild animals [15]. Acacia
catechu has reported to have various
which  include

medicinal  properties

immune-modulatory, hypoglycaemic,

antimycotic, antifungal, antiviral,

antibacterial, anti-inflammatory and
antioxidant activities [16-18].
Leaves have Hepatoprotective, Anti-

secretory, Anti-ulcer, Antioxidant,
Antibacterial, Anti-mycotic activity and
also leaves grounded into fine paste is used
for mitigating the intensity of headache
[19]. Seeds of this plant have also been
reported to have antibacterial activity. Bark
possesses antifungal, antimicrobial, anti-
inflammatory, and antioxidant activity.
Bark is often used to reduce inflammations,
sooth the digestive system, mitigate skin
rashes, oral use, ailments of the respiratory,
digestive tracts and urinary disorders are
relieved [14]. The decoction of bark mixed
with milk is used to treat cold and cough
also used either alone or in combination
with opium to cure severe diarrhoea [15].
Fiber is helpful in increasing the levels of
the good cholesterol, HDL (high density
lipoprotein) in the body. It possesses

unique characteristic of detoxifying the

body. The fiber binds itself with the toxins

and gets rid of them in the form of waste

matter (www.diethealthclub.com).

Heartwood is known to have anti-
diarrhoeal, anti-oxidant, anti-bacterial, anti-
mycotic, used to treat mouth sore,
gingivitis, dental caries properties [19]
(Lakshmi et al. 2011). Decoction of
Heartwood is prepared by boiling it with
other ingredients and it is taken as tea by
pregnant ladies to warm their body during
pregnancy. It also cures fever during cold
and provides strength to the body also help
in secretion of milk [15].

B. Acacia polyacantha

I

Figure 2
Acacia polyacantha is of Fabaceae family

a group of plants called campylacantha
[20].

Acacia polyacantha also known as
Afrikaans (witdoring), English (white thorn
tree, African catechu tree), Arabic
(Kakamut), Bemba (Munganunshi), Lunda
(Chombwe), Tongan (Mambu), Nyanja
(Nyowe).Acacia polyacantha is a widely
distributed in wooded grassland, deciduous

woodland and bushland, riverine and
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ground water forests in altitudes up to
1800meter [21].

Botanical description & Phytochemical
properties:

Acacia polyacantha is a medium sized tree
between 3.5-20meter in height. The bark of
Acacia polyacantha is yellow-brown, thick
peeling, trunk with fissured bark and
knobby persistent prickles in pairs just
below the nodes [22]. The branches are
covered with silvery hairs and the whole
tree is covered with brown to black thorns
in pairs. The leaves are fairly large with 14-
35 pairs of pinnae and 20-60 leaflets of
pinna. The upper surface of leaves is darker
and mostly with hairs on the margins and
on the leaf stalk which is 5-4 cm long [23]
(A. O. Okpanachi et al. 2010). The flowers
appear  yellowish-white, sessile from
September to December. Fruit straight,
brown, flat pod, rarely tuberculous, 7-18 x
2.1 cm long, seed 9.7 x 6.8 mm,
compressed, central areole 3-4 x 2.5-3.5
mm  [21].

Shivanikagra  conducted

phytochemical analysis ofAcacia
polyacantha and identified the presence of
phytochemicals such as Sitosterol, Alkaloid
diaboline, Anthocyanins, Catechic tannins,
Mannose,

Flavonoids, Galactose,

Mucilage’s, Oleanolic acid, Sterols,
Terpenes, Reducing compounds, Saponins,

Stigmasterol [23].

Medicinal uses:

Acacia polyacantha has reported various
medicinal activity which include anti-
cancer, anti-fungal, anti-crustacean,
antivenin, antimalarial, anti-atherosclerotic
effect, anti-inflammatory properties [24]
(CSIR, 1985). The bark possesses anti-
cancer, insecticide and astringent properties
and also is used as blood purifier [24]. The
bark is used in tanning. Dry powder of
bark is applied externally in ulcers and
Decoction used as a gargle in sore throat
and toothache [23]. The decoction of the
bark is used to treat leprosy, pneumonia,
malaria, gonorrhoea, diabetes and believed
to be aphrodisiac [25, 26]. The seeds are
reported to have hypoglycaemic effect
[27].Root are reported to be used as
anti-crustacean,

antifungal,  antivenin,

stimulant [22]. Leaves used as an
astringent, remedy for diarrhoea and
dysentery [23]. It is also reported to be used
as insecticide, aphrodisiac, antimalarial,
antifungal and in the treatment of sores,
abscesses and asthma [24, 28].

C. Acacia Leucocephala

“Figure 3
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Leucaena Leucocephala belongs to the
family Fabaceae and is a small, fast
growing tree. The specific name
‘Leucocephala’ came from ‘Leu’ meaning
white and ‘cephala’ meaning head referring
to the flower. In India, it is popularly
known as Kubabul or Subabul [29]. L.
leucocephala was known as “miracle tree”
because of its worldwide success as a long-
lived and highly nutritious forage tree used
to produce firewood, timber, green manure,
shade, human food, and also to control soil
erosion [30].

Leucaena Leucocephala commonly known
as White popinac, Jumbay and Wild
Tamarind [31]. Tan tan tree (Dutch
Caribbean),

Leucaena, ipil-ipil

(philippines), lamtora/ -o(Indonesia),
Guaje, Yaje, Unaxin (Latin America), Lead
tree.

Botanical description & phytochemical
properties:

leucocephala leaves represent compound
pinnate, pinnular rachis are about 5 to 10
cm in length and 9 to 20 pairs of leaflets
contained bipinnate with 6 to 8 pairs
pinnae. lanceolate are linear 2-4.5 mm wide
and 8 to 15 mm in length. Environment
factors such as water shortage, cold results
in folding of leaves [32]. The bark of the
young branches is smooth, grey-brown,
salon pink older branches are darker grey-
brown and less smooth with sallow rusty

orange-brown vertical cracks with a deep

red inner bark (cmsi.nl).L. leucocephala
species are polyploid 2n representing 104
chromosome. Axillary are present on
stalks, display = white colour their
inflorescence globose is in range of 12 to
20 mm in diameter and 2 to 3 cm peduncle
length. Fruit pods have raised borders when
they mature become dark Brown, flat 10 to
15 cm long and 1.6 to 2.5 cm in width.
Legumes contain flat 15 to 20 brown seeds
[33, 34]. Phytochemical studies of L.
Leucocephala described the presence of
various secondary metabolites for example
Glycosides, saponins, Tannins, flavonoids
[30]. Oxalic acid and tannins are present in
seeds [35, 36] (Padmavathy at al, 1987).
Traditional uses and medicinal uses:
Almost every part of the L. leucocephala
speciesis utilized by humans as edibles. In
the Philippine Islands, roasted seeds are
used as a substitute for coffee. The young
dry seeds are popped like popcorn. In
Indonesia, Thailand, and Central America,
people eat the young leaves, flowers, and
young pods in soups [37]. The leaf has
been reported to be used in poultry diets
[38]. The effect of leaf has been reported
on egg production and egg quality in laying
hens [39]. Leaves of L. Lucocephala have
been used in feed for non- ruminants like
pig. It is reported to have a very good effect
on the performance of growing fattening
pigs [40] (Lee PK et al. 1983). Also leaves,

pods and bark are used to prepare natural
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dye (Red, brown, black) in leather and
cotton  industries  [41]

VS.2012). Wood are of medium density,

(Shrivastava

textured and easily workable for variety of
carpentry purposes like sawn timber, mine
props, furniture and parquet flooring, pulp
is used in paper and rayon industries [42].
Gum arises from leucaena stems and it has
commercial value. The leaves, root, wood
of L.leucocephala is used in agricultural
purpose. Root nodules fix 500kg
atmospheric nitrogen annually [35]. Seed
oil is used as bio fuel in diesel engines was
found to involves no harmful agents.
Medicinally it has been reported to have
antimicrobial, antibacterial, antimicrobial,
antibacterial, anti-proliferative and

antidiabetic, cancer preventive, diuretic,
antioxidant, anti-inflammatory, antihistaminic,
pesticide, hypo-cholesterol emic properties
[31, 37]. Seed extracts have antioxidant
activity due to the phenolic content. it can
affect renal function by reducing the levels
of albumin, ALP (alkaline phosphatase)
and total protein [43] seed have antidiabetic
activity used to treat Type-2 diabetes [44]
(Joshi et al.2003) also used to control
stomachache, as  contraception and
abortifacient. The seed gum used as a
binder in tablet formulation [45, 46].
Leaves used as herbal bath to cleans the
body. Leaves paste is applied to poisonous
bites and stings. In Malaysia, Thin paste of

young leaves with rice applied around the

neck to treat cough. It is also rubbed to
whole body to treat measles. Leaves

possess many biological properties such as

antimicrobial, anticancer, cancer
preventive, diuretic, anti-inflammatory,
antioxidant, antitumor, antihistaminic,
nematicide, pesticide, antiandrogenic,

hypo-cholesterol emic and hepatoprotective
[37]. Shoots boiled with alum and the water
used to clean the affected part of shingles.

Bark is eaten for internal pain.

D. Acacia sinuata

Figure 4

Acacia sinuata belongs to Fabaceae family

and Mimosoideae subfamily. Acacia
sinuate (Lourr.) Merr is a common prickly,
scandent shrub, with internodal thorns
hooked, occurring in tropical jungles
throughout India, especially in the Deccan
[47] (CSIR, 2003). Acacia sinuata is
commonly known as Shikai, Shikaya,
Chikaka, Shikakai, Banritha, Reetha,
Kochi, Ritha, Sige. Acacia sinuata is a
perennial, woody, large climbing shrub

which grows on big trees and most well-
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known for the natural shampoo derived
from its fruit [48].

Botanical description and Phytochemical
properties:

Acacia sinuata found in tropical regions of
India a climbing plant it is a shrub in which
thorns are present at internode. Leaves are
bipinnate in which the pinnae are in the
pairs of 5 to 7 and up to 20 to 25 pairs of
leaflets and their stalks are 1 to 1.5 cm in
length also contains thorny and velvety
ranchis, pinnae are in the shape of oblonged
lanced very pointed and 3 to 10 mm in
length. Branches are thorny has broad base
and short. When flower gets mature the size
of its axillary head is around lcm they are
pink to yellow. Fruits and flowers are
observed in the months of sept and march.
Pods are thick flattened stalked wrinkled
and depressed between seeds. 8§ cm in
length and 1.5 cm in width these plants are
propagated by seeds [49-52]. Thube Smita
conducted phytochemical analysis of
Acasia Sinuata which contains alkaloids,
sterols, glycosides, flavonoids, saponins,
tannis, proteins, amino acids, and reducing
sugars [47].

Medicinal uses

Acacia sinuata has wide range of medicinal
property known for its anti-inflammatory
properties used to treat malarial infections
jaundice. Helps to prevent the clotting of
blood as well as used to cure disease

specific for liver. Utilized to cure skin

sensational burnings, vitiligo, constipation
eczema. the immunosuppressant property
of seeds is due to the presence of lactam
(CSIR, 2000).

CONCLUSION

Species of genus acacia has been use since
ancient time to treat various diseases in
traditional system medicine. The selected
plants  (Acacia  polyacantha,  Acacia
catechu, Acacia Leucocephala, Acacia
sinuata) are source of secondary metabolite
i.e. alkaloids, flavonoids, terpenoids, tannin
etc Experimental studies have proven it’s
antibacterial, antifungal, antidiabetic, anti-
inflammatory,  antihypertensive,  anti-
plasmodic, antioxidant activity due to
presence of secondary metabolite.

of rural

Nowadays the contribution

communities in forest resources
management begins to appear as an
inevitable element in the forest resources
management strategies. Conservation and
management of natural species of Acacia
genus is essential in  environment
stabilisation and fighting against drought.
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