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ABSTRACT
Medicinal plants have been used as therapeutic drug throughout the world. But, a very few of
them have been scientifically validated. Samanea Saman belongs to the Leguminosae family
commonly known as rain tree and is native to tropical America. S.saman tree has different
parts like a leaf, fruits, pods, seeds, and wood. S.saman is currently studied for the production
of biogas which is easily obtained in the urban and rural areas. S.saman has been used in
traditional medicine as a remedy for the treatment of different diseases. The phytochemical
screening of the plant revealed the presence of alkaloids–C8H17ON and C17H36ON3 pithecolobine
and saponin (samarin). Natural products are mainly derived from medicinal plants, which are
tested in vitro and in vivo models and used to investigate the mechanism of action of drugs
with potential biological properties. Additionally, S.saman were recommended as the suitable
tree for planting in the urban environment as this species can reduce the outdoor temperature for all types of ground covers. This review is mainly focused on antioxidant, antibacterial,
anti-diabetic potential, insecticidal, antifungal, analgesic, anti-ulcer and cytotoxic activities.
However, this study helps to develop new strategies for the designing of novel drugs to treat
various diseases related to human race.
Key words: Samanea saman, Pharmacological activities, Gas production, Nanoparticles,
Chemical constituents.

INTRODUCTION
Medicinal plants have been used from ancient times
to combat against different diseases from the daw, of
human civilization. Medicinal plants are rich in
secondary metabolites. In the middle of the 19th century
different bioactive compounds were isolated and characterized from plants.1 According to the World Health
Organization (WHO) in 2008, 80% Population of the
developing countries and facing difficulties to afford
synthetic drugs 2 and are relying on traditional medicines
mainly of plant origin to maintain their health care
needs. The World Health Organization (WHO 1985)3
supports the traditional medicine due to the inspiration
of novel drug compounds from the natural source
of plants. Such plants have derived medicines which
made large contributions to human health and in both
developing and developed countries have been great
achievements in the field of herbal drugs because of
their natural source and fewer side effects.4 The medicinal
plant had shown an extensive interest in this field and
it recognized that these natural products are true
remedies for the human health benefits.
Various parts of the medicinal plant are used properly
and scientifically it reaches worldwide.5 Plants have a
potential source of natural antioxidants which includes

secondary metabolites.6,7 Plants have been considered
as the main source of antioxidant that inhibits the
growth of free radicals. Ascorbic acid, flavonoids,
tocopherols, folic acid, cinnamic acids, benzoic acids,
tocotrienols, carotenoids etc., are some important
antioxidants found in plants.8 Basically, ascorbic
acid, alpha tocopherol, and Beta-carotene have
generally used antioxidants because of its ability
to scavenge the free radicals.9 The tribal areas of
medicinal plants have valuable properties and most
of the advantages are still restricted because of raw
knowledge and absence of proper scientific validation.10 Natural bio-compounds of medicinal plants
can be classified into Alkaloids, Cardiac glycosides,
Steroids, Saponins, Tannins and Flavonoids. It is
estimated that more than 250,000 to 500,000 species
of higher plants on globe level were suggested as
medicinal plants.11 Therefore, it is the need for the
search of herbal materials that have potential activities
against various diseases with less toxicity, free from
side effects and would act as substitutes for synthetic
drugs. Hence, it is assured that the S.saman presented
in this review will be useful for researchers and practitioners to find potential natural agents.
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Samanea Saman (Jacq.) Merr, which is commonly known as “Rain tree”
belongs to the Leguminosae family and also called as Albizia saman.12
Scientific classification of Taxonomy Kingdom: Plantae, Order: Fabales,
Family: Fabaceae, Genus: Samanea Saman, Species: S.saman and exhibits the synonym names of S.saman such as Albizia saman, Enterolobium
saman, Inga saman, Pithecellobium saman,and Mimosa saman. Rain
tree is easily known for its characteristics like umbrella-shaped shelter.
Rain tree is grown in the open and usually reaches 15-25m (50-80ft) in
height.13 S.saman is one of the most important plants in the Pacific as a
shade tree on small farms and along road side areas in parks and pasture. The rain tree is grown in the tropical environment and its wood has
limited use for carved bowls, craft wood, and fuel wood. The leaves and
pods of rain tree are used as food due to the high nutritive content and
nitrogen fixing capability.14 A huge number of uses are documented for
S.saman, it naturalizes generously almost everywhere it has been introduced and is considered as an enveloping pest in Vanuatu and Fiji. The
different therapeutic activities of S.saman have been reported.15 S.saman
shows several bioactive compounds which possess various medicinal
properties such as antioxidants, antibacterial, anti-diabetic, analgesic,
anti-ulcer, insecticidal, antifungal, and cytotoxic activities.16 Hence the
present study on S.saman is focused on its phytochemicals and pharmacological activities.

Origin and Distribution of Samanea Saman
S.saman is widely distributed in the tropical and subtropical countries.
Rain tree is extensively cultivated in throughout the worldwide S.saman
is the native of Central America and in Northern South America.17,18 It
is widespread in Thailand,19 Peru, Brazil, Bolivia and Mexico.20,21 In these
above-stated areas, it occurs in low-elevation dry forests and grassland
habitats.

MORPHOLOGY AND DESCRIPTION OF PLANT
Figure1 shows different parts of the S.saman (a) leaves, (b) flowers, (c)
barks and (d) pods.

Leaves
Leaves are alternately arranged along with twigs and have a prominent
swelling at the petiole base. The size of the leaf is 2-4cm elongated and
1-2cm broad. The largest apical fliers and foliage are arranged in 2-6
pairs of pinnae and each pinna bearing 6-16 diamond shaped leaflets and
has a yarn like stipules present in the leaves. The shape of the leaf looks
like blades and is twice even pinnately complex. The leaf contains silkysmooth condition with a circular gland. Glossy green on the top of the
leaf, thinly hairy beneath in bottom and it looks dry and dull for a short
era. The S.saman trees are semi-deciduous and lose their leaves, during
the period of summer. It is the reason for which it remains leafless for a
period, but quickly defoliate if there is sufficient moisture. This gives the
appearance that S.saman(rain tree)is “evergreen” in moisture climates.22

Flowers
The flowers of S.saman are tiny. 12-25 flowers Per-head are massed, and
it looks pinkish-red in colour; head of the flower is 5-6cm crosswise and
4cm in height. Flowers are pinkish-red in above and white in interior and
it gives the fluorescence hairy. Flowers have a feather duster or powder
puff appears held slightly above the foliage. Thousands of heads are born
eat the same time and covering the tree in pinkish blossom.22,23

Fruit
Mature pods (monkey pods) are blackish- brown in colour quadrilateraland its shape is straight or slightly bowed. The size of the pods is
10-20cm long and wide 15-19cm and it filled with brownish pulp.22
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Bark
The bark of the mature tree is grey, rough fissured in long plates. The
inner bark is a light colour and bitter. On younger trees, the bark is
smoother and pale gray to brownish in colour22

CHEMICAL CONSTITUENTS
A Literature search on the chemical constituents of S.saman bark revealed
the presence of two different compounds of alkaloids—C8H17ON and
C17H36ON3 (pith colobine, and a saponin samarin). Some other constituents
are identified in the bark are sucrose, glucose, gallic acid, fatty acids,
phytosterol, octacosanoic acid, lupeol, α-. spinasterol, α-spinasterone and
lupenon. Figure 2 and 3 shows the chemical composition of S.saman 24,25,26

MEDICINAL USES OF SAMANEA SAMAN
The different folk remedies prepared from various parts of S.saman. It
is a folk medicine used as the remedy for a headache, cold, diarrhoea,
stomach-ache intestinal ailments, sore throat, and stomach cancer. The
boiled bark is used as a bandage to cure constipation. The decoction of
bark (inner) and leaves is used for diarrhoea. In Venezuela, the roots
are made into a hot bath for stomach cancer and in the West Indies;
the seeds are chewed for a sore throat. The antimicrobial activity of this
plant has been reported against some pathogens that affect human and
few plant pathogenic fungi and bacteria. S.saman is also known to have
antioxidant, anti-plasmodial, and cytotoxic properties.27,28,29
Leaves: Solvents extract of S.saman leaves inhibits Mycobacterium tuberculosis and alkaloid fraction of the leaf is effective on the (CNS) central
nervous system and peripheral nervous system (PNS). A leaf infusion is
used as a laxative and for diarrhoea. Fruits: Fruit decoction is used as a
(CNS) central nervous system -sedative; S.saman plant is also used for
diarrhoea, colds, headache, intestinal ailments, and stomach-ache, and
pain, intestinal ailments treating the ulcer and bleeding disorders.30,31,32
Bark: It used for diarrhoea and root is used for stomach cancer. At present,
research is focussed on using leaves and bark of the plant and its organ
protection properties.22,23,24,25

ISOLATION OF COMPOUNDS FROM VARIOUS
PARTS OF SAMANEA SAMAN
In view of increasing interest for these herbal drugs29 two compounds
were isolated from the crude methanol extract of S.saman, namely Lupeol
and epi-lupeol. Compounds were analysed by TLC and high-resolution
NMR spectral data with authentic samples. The preliminary screening
on, carbon tetrachloride, n-hexane and a dichloromethane soluble
fraction of methanolic extract was analysed for antimicrobial activity and
brine shrimp lethality bioassay. While the carbon tetrachloride extract
showed a moderate result in antimicrobial activity and strong cytotoxicity
with LC50 of 0.831µg/ml.33 Various other compounds were isolated from
different parts of S.saman extract of dichloromethane. The structures
were identified by NMR spectral data, 1H (or) 13C NMR. Compounds
identified in leaves are Lupenone, chlorophyll, and Lupe none, and from
twigs unsaturated triglycerides, peduncle; α-spinasterone and α-spina
sterol.

NANOPARTICLES AND ITS BIOSYNTHETIC
IMPORTANCE
Nanotechnology is the most important area of advance research dealing
with synthesis, design, and range of the particle structure is approximately
1-100nm.34 The investigation revealed that nanoparticles have gained
much attention because of its significant properties such as electronic,
magnetic, photocatalytic, and semiconducting etc Nanoparticles have a
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huge applications such as health care, environmental health, cosmetics,
food and feed, biomedical sciences, drug-gene delivery, chemical industries, optoelectronics, photoelectrochemical applications and etc.35 These
methods are still in the initial stage and some experienced problems are
stability and aggregation of the nanoparticles, size distribution, morphology and growth of the crystal.36
Furthermore, the extraction and purification of synthesized nanoparticles are used for the various applications, but still an important issue.
Nanotechnology is a major research area and which have combined with
the plant source of green synthesis. This eco- friendly and green synthesis
method does not cause lethal effects to the environment. Now a day,
there is a need to grow in the development of eco-friendly processes.37,38
Green synthesis methods have advantages such as mixed valence of polysaccharide, polyoxometalates and conventional methods are involving
in chemical agents related to environmental toxicity. The most important
issues are considered in green synthesis of nanoparticles, based on the
selection of solvent medium and selection of eco-friendly nontoxic
reducing and stabilizing agents.39 This eco-friendly method can be potentially used in the different fields. In this study, S.saman mediated synthesis
of TiO2 nanoparticles.40 have utilized leaf extract for the preparation of
TiO2 nanoparticles. The authors stated that secondary metabolites were
responsible for the reduction of bulk TiO2 to TiO2 nanoparticles.
Further, they were subjected to dye degradation and in water treatment.

PHYTOCHEMISTRY
This study was conducted to determine the antioxidant properties and
preliminary phytochemical analysis of two different extracts of Albizia
saman leaves. Shade dried leaves were powdered for extraction and
defeated with methanol and petroleum ether extract. The results showed
that methanolic extract contains bio-constituents such as alkaloids,
carbohydrates, and glycosides, reducing sugar, saponins, steroids, tannins,
and flavonoids.41 Phytochemical screening analysis of S.saman aqueous
extract has shown the presence of saponins, cardiac glycosides, tannins;
flavonoids, steroids, and terpenoids.31 Various Crude dry powder samples
were analysed such as ash value, solubility, extracting value, fluorescence
analysis, qualitative and quantitative phytochemical analysis. The mineral
contents of the plant have been studied using three different solvents and
among them, the ethanolic extract showed good results in the qualitative
analysis.42,43 The author has been demonstrated phytochemical screening
analyses of pods extract of n-hexane and it was extracted with 70% of
aqueous and acetone yielded for characteristics. It shows solid tannins of
reddish brown colour. In qualitative and quantitative screening analysis
results showed that tannins were condensed, and the sample was performed
paper chromatography using three different combinations of mobile
phase such as glacial acetic acid, n-butanol and distilled water (1:4:5) and
the result showed that the identified to be tannins, catechin, epicachin,
cyaniding, anthocyanin, monoglycones, malidin and delphinidin.44

PHARMACOLOGICAL ACTIVITIES
Antioxidant Activity
Free radical causes oxidative damage to the human body and finally leads
to chronic diseases.45 Moreover, free radicals such as reactive oxygen
species (ROS) and reactive nitrogen species (RNS) are produced by heat
and endogenous processes such as metabolism, respiration and phagocytosis and they are also generated with exogenous methods such as during
radiation, organic solvents, pesticides and some pollutants. Antioxidant
associated with lower risks of degenerative disease, mainly in cardiovascular disease and cancer etc.46 A Natural antioxidant is a group of the
compound that inhibits the oxidation of lipids and other bio molecules
and therefore prevents the oxidation damage to body cells.47 Antioxidants
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are considered as important to the human health. In recent years, many
medicinal plants have been widely studied for their antioxidant activity.
There are several benefits of antioxidant which have clearly shown in the
Figure 4 (a), (b). Different studies were focused on the medicinal plants
and their applications in the food system to prevent the oxidation.
Methanolic extract of Albizia saman has shown the protective role of
on antioxidant activity was measured in (DPPH) 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging capacity, reducing power and total
antioxidant capacity of Albizia saman were determined by phosphor
molybdenum method and the result shows good antioxidant properties
and it also supports the use of Albizia saman in herbal medicine.41
In another study, the alcoholic extract of S.saman was assayed for their
antioxidant activities, 70 percent of alcoholic extracts have been investigated in various assays of reducing power and Nitric oxide radical
scavenging activity. These results indicate that S.saman can be used in
this application. It showed scavenging activity against the standard of
ascorbic acid.
In literature,28 survey the role of antioxidant activity was performed in
different solvent extracts. In this investigation showed that presence of
phytochemicals elements and antioxidant activity of reducing power
assay and (1,1 diphenyl-2-picrylhydrazyl) DPPH radical scavenging
assay, the following orders of the different solvent extract are petroleum
ether, ethyl acetate, chloroform, aqueous and hydrochloric acid extracts
it exposed in increasing concentration. DPPH scavenging activity present
in the extract it shows 68% in 10-15mg
Afia Ferdous et al. Report stated that S.saman methanolic bark extract
was subjected to the fractions of chloroform, n-hexane, and carbon tetra
chloride. Methanolic extract was tested for antioxidant assays of total
antioxidant activity, free radical scavenging and DPPH assay and standard is used as the Ascorbic acid. The results show that high antioxidant
activity in hexane soluble fraction IC50=14µg/ml and IC 50= 65µg/ml
moderate antioxidant activity in the fraction of carbon tetra chloride
followed by the fraction of hexane and chloroform.48

Antimicrobial Activity
S.saman is a tropically distributed medicinal plant.31
Crude aqueous extract of S.saman showed antimicrobial activity when
tested against three different organisms such as Escherichia coli, Staphylococcus aureus, and Candida albicans. Different solvent extracts of
S.saman like dichloromethane, ethyl acetate, and ethanol extracts were
investigated against various pathogenic microorganisms S.aureus, E.coli
and C.albicans using different methods like disc diffusion, Well diffusion,
streak plate, and dilution methodology. The various solvents were
removed to yield a paste form that was assessed for activities. The
extracts were made up to the concentration of 0.035g in (10 mL) of the
various solvents. These tested in different volumes of 0.2-0.6ml/plate,
while the concentrations of 0.03-0.18 mg/ml. Penicillin and fungicide
used as a control reference for a microorganism. S.saman showed selective
antimicrobial activity, in most outstanding results for the ethanol and
dichloromethane extract and insignificant with the dissolving agent. In
this study, dichloromethane extract was found to show stronger antimicrobial activity than the ethyl acetate extract. This study suggests that
the ethanol and dichloromethane extracts of rain tree can be used as
medicine for the control of organisms such as E. coli and S. aureus and
C. albicans induced diseases, following clinical trials.49
In 2011, the author tested the antimicrobial activity of six different
solvent extracts of S.saman. The result exposed that the highest antibacterial activity in the methanolic extract and its range of zone of inhibition
is 11.0mm to 30.5mm at 1mg/ml concentration. The MIC value of methanol extract was tested with bacteria, in the concentration range between
156g/ml to 5006g/ml. The most susceptible microbes are Streptococcus
Pharmacognosy Journal, Vol 10, Issue 2, Mar-Apr, 2018
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faecalis (MIC 156g/ml) followed by Staphylococcus aureus (MIC 626g/ml),
while the most resistant was Proteus vulgaris (MIC 5006g/ml). The
extremely vital antifungal activity was also observed in the 1mg/ml concentration of methanolic extract. The percentage (%) inhibition ranges
20.4% to 81.6%. Methanol extracts ranges from 0.3mg/ml to 5mg/ml.
In the test for fungal species, it showed Fusarium moniliform was highly
sensitive (IC50 0.3mg/ml) and Aspergillus tamari was least sensitive.50
Three different solvents were used by based on the increasing polarity of
benzene, ethyl acetate, and methanol in different ratios. TLC analysis has
been used to monitor the fractions, that similar fractions were subjected
to antimycobacterial activity. The result was observed at the concentration of 20µg/ml and the ratio of 80:20 ethyl acetate: methanol reveals the
antimycobacterial activity. This fraction was reported to be completely
resistant against Aspergillus Niger and Pseudomonas aeruginosa. Samples
have been subject to UV and IR analysis to identify the absorbance and
functional group correspondingly.51 In literature,52 author isolated the
compounds and performed an antimicrobial activity against different
strains, using 80 percent (%) of methanol extract of S.saman leaves. The
isolated compounds are known as macrocyclic pith colobines (1) and (2),
and macro cyclic spermine alkaloids. Compounds structure was analysed
by spectrum and it was compared with literature survey. The test was
performed using disk diffusion method. As a result, it was observed that
80 percent (%) of methanolic leaves extract has shown the inhibitory
activity. It against most common microorganisms such as g-positive
bacterium Bacillus subtilis and four different fungi Aspergillus flavus,
Aspergillu Niger, Penicillium oxalicum and Cladosporium oxysporum
isolated from sick buildings. MIC test shows that isolated two compounds
act against the microbes, alkaloid (2) range is 0.019-0.625µg/ml and
alkaloid (1) 0.312mg/ml inhibited the Bacillus subtilis. Microbial activity
has been traced to the isolated compounds such as an alkaloid pith colobine
(1) and (2) is using orderly the fractionation directed by antimicrobial
assay Figure 5.

Figure 1: Different parts of the Samanea Saman (a) leaves, (b) flower,
(c) bark and (d) pod.

Anti-diabetic Activity
Diabetes mellitus is a non-communicable disease with multiple disorders
characterized by a loss of glucose homeostasis with disturbances of
carbohydrates, protein and fat metabolism ensuing from defects in insulin
action, insulin secretion, or both.53 In worldwide, more than 100 million
people are affected by diabetes and are considered as the leading causes
of death in the world.54 A lot of researchers and investigation are focused
on the anti-hyperglycaemic activity of plant origin reported in the
traditional medicine.55 In previous studies, many of them have been
found to possess the positive results. Various standard drugs that are
available in the market to reduce the glucose level may cause side effects.
Therefore searching for a new medicinal plant with bio-constituents is
necessary.56,57 reported that selected medicinal plant S.saman methanol
leaves extract showed anti-diabetic activity in both in vitro and in vivo
studies. In this α-amylase inhibition it shows various increasing concentrations are 50μg/ml, 100μg/ml, 150μg/ml, 200μg/ml, and 250μg/ml.
Two different concentrations of methanol extract, 250 and 500 mg/kg
body weight of doses were administrated to diabetic induced rats.
Significantly it could reduce the blood glucose level (p<0.001) at1 and
2 hrs, (p<0.05) 30mints respectively and it was compared to the control
group of diabetic induced rats. Thus, this new class of bio- constituents
may be suitable for the treatment of diabetes mellitus.

Figure 2: Chemical constituents of Samanea Saman.

Anti-Inflammatory Activity
Inflammation is a natural response to tissue injury which is caused by
physical trauma, toxic chemicals, and pathogenic microorganism. It can
be characterized by redness, swelling, and pain. Cyclooxygenase (COX)
is an enzyme, which is involved in the synthesis of prostaglandins,
Pharmacognosy Journal, Vol 10, Issue 2, Mar-Apr, 2018

Figure 3: Chemical structures of the bioactive compounds from Samanea
Saman various parts (a) leaves
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Figure 4(b): Benefits of antioxidants

Figure-3 (c): Chemical structures of the bioactive compounds from
Samanea Saman various part (c) (fruit pod)

Figure 5: Chemical structures of the bioactive compound Pithecolobine

different concentrations (0.25, 0.5, 1, 2,4mg/ml) have the inhibition of
51% haemolysis at the highest concentration, and it has been compared
to the standard drug of diclofenac sodium which has 29% inhibition of
haemolysis. Therefore, the presence of phytoconstituents such as flavonoids, tannins and phenolic compounds and glycosides in this S.saman
extract may be responsible for anti-inflammatory activity and be used in
this file, followed by a clear scientific investigation.

Anti-Ulcer Activity

Figure 4(a): Formation of free radicals and antioxidant role

prostacyclin’s, and thromboxane’s for the inflammation. Currently,
NSAIDs drug is used for the reduction of inflammation by blocking
COX1 and COX2 enzyme activity. Since NSAIDs is a steroidal antiinflammatory drug that cause adverse side effects and damage the human
biological system. So, there is a need of potent and nontoxic anti-inflammatory drug. WHO has reported that about 80% of the world population
depends on plant based drugs.58 has reported the anti-inflammatory
activity of methanolic extract S.saman bark. The results showed that five
206

Ulcer disease is considered as one of the most common diseases in the
world. It is a gastro intestinal disorder due to an imbalance between the
aggressive factors like acid, pepsin, Helicobacter pylori and defensive
factors like bicarbonate secretion, prostaglandins, gastric mucus, and
innate resistance to the mucosal cell factors. Generally, ulcer develops
when aggressive factors overcome the defensive factors. The major factors
that disrupt the equilibrium between aggressive factors and defensive
factors are Helicobacter pylori, acid–pepsin hyper secretion, non-steroidal
anti-inflammatory drugs, sometimes idiopathic due to usage of tobacco,
psychological stress, rapid gastric emptying, and Zollinger - Ellison
syndrome where there is a high and uncontrollable production of acid
might lead to ulcer formation,59 has investigated the methanol extract of
S.saman bark and evaluated its anti-ulcer activity. Stress induced by
Gastric lesions was induced in albino rats by oral administration of absolute
ethanol (5mL/kg) and stress by water immersion. Various concentrations of methanolic extracts are 100mg/kg, 200mg/kg and 400mg/kg and
it was compared to standard drug of sucralfate (100mg/kg). The result
shows % inhibition at 65.67, 72.43 and 86.49 and (100mg/kg) standard
Pharmacognosy Journal, Vol 10, Issue 2, Mar-Apr, 2018
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drug sucralfate shows the inhibition of 92.16. Methanolic extract 200mg/kg
and 400mg/kg body weight exhibited the significant values (P<0.001)
showed on acid parameters and it was compared to the ulcer control
group and in water immersion it showed the significant value (P<0.001),
% inhibition of 53.30, 71.11 and 87.69 to 100mg/kg, 200mg/kg and
400mg/kg and standard exhibited 92.68. Hence the methanol extracts of
S.saman exhibits anti-ulcer activity.

Anti-Anxiety Activity
Shilpa et al. conducted the experiments to assess the anti-anxiety effects
of various extracts of S.saman to be used for central nervous system
(CNS) disorders. The extraction process was done with three different
solvents such as chloroform, methanol and aqueous. Antianxiety activity
was carried out in mice using elevated plus maze and (Rotarod apparatus).
In mice, 200mg/kg body weight of methanol extract and diazepam as a
(standard drug) 2mg/kg body weight were administered. Amid all three
extracts tested, methanol extract shows significant anti-anxiety activity.43

Insecticidal Activity
Insecticidal activity of the leaf extract of S.saman has been carried out
by the four different insects like Callosobruchus analis, Rhyzopertha
dominica, Tribolium castaneum and Tribolium granarium. Extraction
was done with different solvents like methanol and hexane. The result
suggested that insecticidal activity of methanol extract shows inactive
against all the tested insects and hexane extract showed 50% mortality
against and Tribolium granarium and Rhyzopertha dominica.60

Cytotoxic Activity
The author has isolated the compounds from 80% methanolic extract
of S.saman leaves. Leaves are acquiesced two macrocyclic spermine
alkaloids–Pitheceolobine -1-2 compounds and these two structures are
clarified by spectral analysis.51 The two compounds were reported to
exhibit good cytotoxic activity, and the range of concentration is 0.0190.625 mg/mL. In literature clearly indicated the cytotoxicity 757.3672μg/ml
of methanol extract in brine shrimp bioassay, with the LD50 value of
757.3672μg/ml.60

Allelopathic Activity
Allelopathy is a biological phenomenon and refers to some process
involved to produce the (allelochemicals) secondary metabolites from
plants, microorganisms, fungi and viruses that influence the growth of
agriculture and biological methods including the positive and negative
effects.61,62 Allelochemicals that released into the environment by exudation as of roots, leaching from stem and leave. Allelopathy, a new strategy
for plants has some important mechanism of plant meddling mediate
by the addition of plant produced (phytotoxins) to the plant environment63,20 have tested the allelopathic effect of S. saman and three different
medicinal plants namely Amaranthus viridis, Brassica campestris, Oryza
sativa. Various concentrations of samples were taken as a 0, 1, 2 and 4
percentage. The leaf leachate effect on germination seeds was studied.
Results exposed that the plant S.saman has the inhibitory effect on
Brassica campestris, and Amaranthus viridis, while rice plant of Oryza
sativa is opposed to the effect of leaf leach ate.

Hepatoprotective Activity
The largest organ in the human body is liver and it is the site of metabolism
and excretion. The surprising role of the liver is performance, maintenance,
regulating homeostasis of the body and involving in almost all the
biochemical pathways.64 The liver is the major function junction of
carbohydrates, proteins, and fat metabolism, bile secretion, storage
Pharmacognosy Journal, Vol 10, Issue 2, Mar-Apr, 2018

of vitamins and detoxification. Liver diseases have become a global
health problem and it causes a significant amount of morbidity and
mortality.65,66 Liver disease is classified as the acute or chronic disease
like cirrhosis of degenerative disorder resulting in liver fibrosis, hepatitis
of inflammatory liver diseases and hepatosis of non-inflammatory
diseases.67 Synthetic drugs for the treatment of liver disease sometimes
may cause serious side effects. As in earlier days, mankind has complete
use of the medicinal plant to treat the various ailments as their toxicity
must lower side effects. In literature,68 focused their research on the
hepatoprotective activity of methanol extract of S.saman against albino
rats with liver damage induced by carbon tetrachloride.400 mg/kg body
weight of methanol extract was administrated into rats and it reduces the
serum level of ALT, AST, and cholesterol. While in the serum, enzyme
activity shows the significant increase in the levels. Blood samples were
estimated on liver injury caused by carbon tetrachloride and it shows
the resulting decrease in the serum levels, representing the production
of hepatic cells.

PHARMACEUTICAL AND NUTRACEUTICAL
VALUES OF FRUIT PODS
In this study, the fruit pods of S.saman contain various kinds of beneficial
polyphenols such as Cyandin, catechin, epicachin, anthocyanin, monoglycones, delphinidin and malidin. Usually, pods are discarded, after
consuming edible parts. Fruit pod contains polyphenolic compounds
that endorse the antioxidants. Moreover, some other biological activities
include antibacterial, antifungal, anti-inflammatory and chemo preventive
properties which connected to the fruit pods. Some potential sources of
pharmaceutical compounds are carotenoids, saponins, and xanthomas.
This study will be very helpful to identify the useful sources of nutraceutical and other pharmaceutical components.69

RAIN TREE PODS FOR A GAS PRODUCTION
The author investigated the effect of S.saman fruit pods on the meal
concentration by the production of gas in (in vitro) fermentation
method. S.saman Pods have been taken at various levels of concentrations 20,40,60,80 and 100 percent. Gas production was monitored for
every h up to 72 hr of incubation. The study evaluates the production
of ammonia nitrogen (NH3-N), butyrate (C4), propionate (C3), acetate
(C2), total volatile fatty acids (TVFAs). In vitro true digestibility (IVTD)
and showed a significant value (p<0.05). Results of the in vitro study of
S.saman exposed that it might be an alternative feedstuff for ruminants
and perhaps a replacement meal, when the concentration is below 60%,
without any negative consequence based on pods.19
Recently, the requirement of bio ethanol is increased, therefore the
production of bio ethanol must be increased by using raw materials
because it is eco-friendly and economically affordable. It is known that
fruits and vegetable wastes are cheaper and eco-friendly. A previous
study selected some fruits and vegetable wastes and also S.saman pod
waste to produce the bio ethanol by using (yeast) Saccharomyces cerevisiae
and the results obtained a showed higher rate of ethanol production
through fermentation. S.saman pod waste provides a good percentage of
ethanol production as compared to other wastes. Results suggested that
S.saman wastes contain rich fermentable sugar which can be converted
into bio ethanol and can also serve as an energy source. Pod waste was
also used in the production of bio ethanol and emission of ethanol
combined diesel fuel. The fuel had been conducted on single cylinder
four stroke CI engines, which was operated at pressure 210 bar with the
speed 1500 rpm. It provides evidence that pods of S.saman have the ability
of gas production.70
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USES OF SAMANEA SAMAN
•
•
•

Leaf contains 22-27% of crude protein. In Asian countries are used
as a livestock forage supplement for cattle etc.
Nutritional values of the pod that contains 12-18% protein, the pod
are ground into a nutritious animal feed in South American.
The fruit pulp is used to make a beverage in Latin America and it is
a minor food item for human, while the pods have a nice flavour.22

CONCLUSION
Plants have a natural source of medicines to treat various types of diseases,
but still many plants have not been well characterized. S.saman is a
multipurpose tree, adaptable to tropical conditions and with great potentiality act as alternative feed for ruminants and monogastric. In this
review, hereby conclude that S.saman also showed a broad range of pharmacological activities such as antioxidant, antibacterial, anti-diabetic
potential, insecticidal, antifungal, and analgesic, anti-ulcer and cytotoxic
activity and effects due to the presence of phytoconstituents. Further
study must be carried out to assess the exact mechanisms involved in
S.saman and it also contains natural compounds. Isolation and characterization of such specific may be used to treat the targeted gene or
enzyme. This further leads to the development and discovery of novel
traditional medicine against various diseases without any adverse effect.
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ABBREVIATION USED
WHO: World Health Organization; CNS: Central Nervous System;
PNS: Peripheral Nervous System; NMR: Nuclear Magnetic resonance;
TLC: Thin layer chromatography; DPPH: 2,2-diphenyl-1-picrylhydrazyl; Tio2: Titanium dioxide; ROS: Reactive Oxygen Species; RNS: Reactive Nitrogen Species; MIC: Minimum inhibitory concentration; COX:
Cycoloxygenase; ALT: Alanine transaminase; AST: Aspartate transaminase; TVFAS: Total Volatile fatty acid; IVTD: In vitro True Digestibility.
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SUMMARY
•

Pharmacological activities and traditional usage of the medicinal plant of Samanea saman has been reviewed in this
study.

•

Various extracts were evaluated for their antimicrobial activity against the different strains and antioxidant activity
was determined.

•

It expresses the characteristic compounds of various different parts of Samanea saman.

•

Knowledge of chemistry and biological effects behind this
medicinal plant Samanea saman has been discussed in
this review.
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