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methanolic leaf extract that revealed the presence of reducing sugar, glycosides, flavanoids,
tannins, terpenoids, alkaloids, coumarins and steroids where as saponins showed negative
results. Moisture content of Pithecolobium dulce Benth. was determined and the result
revealed the presence of 26.17 % moisture content. The result revealed various concentration
of biochemicals present in the plant tissue. Result showed that the least content was flavanoid
which was only about 0.000037 mg/g. Protein was present in higher amount, about 10.54
mg/g. P. dulce plant was found to be a rich source of proteins and fattyacids. On HPLC
analysis 13 compounds were detected of which the major constituent was found to be gallic
acid, a phenolic compound. Another compound, Tridecanoate, a saturated fatty acid was also
found in large quantity. The presence of tridecanoate and gallic acid as major compounds
may be the reason for its prominent biological activities like antioxidative and anthelmintic
potentials.
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INTRODUCTION

Pithecolobium dulce Benth. belongs to family Leguminosae and subfamily Mimosoideae.
The generic name refers to the curly pod that mimics an ape‘s earring (pithekos- ellobium)
and the species name-dulce refers to the sweet pod. It is distributed widely in the greater part
of India and is also found in Southeast Asia. 10 species of this genus are found in India.™™ It
is an evergreen medium sized, irregularly branched, spiny tree that reaches heights of about
22m. Greyish bark becoming rough, then furrowed. Leaves are paripinnate with one single
pair of pinnae and one single pair of leaflets per pinna; leaflets are 2.0-3.5 cm long x 1.0-1.5
cm wide. There are small thorns 2.0-15.0 mm long in axillary pairs inserted on each side of
the leaves' pedicels. Leaves are deciduous but foliage is persistent, as the new leaves appear
while the old ones are being shed; so that the tree looks like an evergreen. Flowers are
disposed in small spherical glomerules of 1 cm in diameter, forming short axillary panicles of
5-30 cm in length. Flowers are white-greenish slightly fragrant 1.0-1.5 mm in diameter, with
a hairy corolla, 50 thin stamina, connate in a tube at their basis, surrounded by the green
calyx. Legumes are greenish-brown to red or pinkish, rather thin, 10-15 cm long x 1-2 cm
wide. There are 10 seeds per pod; pods are irregular in shape and flattened, set in a spiral of 1
to 3 whorls and strangled between the seeds (lomentaceous). Seeds are black and shiny with 1
cm in diameter, hanging in the pods by a red funicle. The pod is dehiscent on both sides. It

has fair cold and heat tolerance.?

The bark of the plant is used as astringent in dysentery, febrifuge and it is also useful in
dermatitis and eye inflammation.!! The leaves possess abortificient, antidiabetic, emollient,
anticonvulsant and antiulcer properties. The leaves can be applied as plasters for pain and
veneral sores. Decoctions of leaves used for indigestion, intestinal disorder, earache,
toothache, leprosy and larvicide.”! Various parts of plant are used for different purposes like,
leaf as astringent, seed oil as spermicidal, anti-inflammatory, anti-oedemia, fruit and seed as
edible and bark for tannin extraction.’! In this scenario, the present study was concentrated
on "Phytochemical Studies and Anthelmintic activity of the leaf extract of Pithecolobium
dulce Benth."

MATERIALS AND METHODS
Pithecolobium dulce Benth was collected from Palayam, Trivandrum District. Fresh materials
were collected in the early morning, washed with water and wiped with a cheese cloth to

remove dust and dirt.
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Preparation of Extracts

The phytochemicals present in the leaf of the plant material was extracted by the distillation
method using Soxhlet apparatus. Methanol solvent system was used for the separation of
chemicals. About 2509 of fresh leaves were weighed and shade dried. The dried sample was
powdered and 25g of powdered sample was packed into a thimble and kept in Soxhlet
apparatus. Solvent was taken for extraction and powdered sample was siphoned by three
times. The whole apparatus was kept over a heating mantle and was heated continuously for 8
hours at boiling point 65°C. The extract was concentrated to dryness and the residue was
transferred to a preweighed sample bottle and was stored in a desiccators for further

studies.

Phytochemical Screening of Plant Extract

Different biochemical parameters like reducing sugars, glycosides, flavonoids, alkaloids,
tannins, terpenoids, steroids, coumarins, saponins were qualitatively estimated by standard
procedure.

Test for Reducing Sugars (Fehling’s Test)
Fehling solution was boiled and ethanol extract was added to it in a test tube. Presence of

reducing sugars was indicated by the development of brick red colour.

Test for Flavonoids (Shinoda Test)
A few magnesium turnings were added to 1ml of extract, followed by the addition of
concentrated HCI drop by drop. Presence of pink colour indicated the flavonoids in the

extract.

Test for Terpenoids (Liebermann—-Burchard Test)
Two ml of dry extract was dissolved in chloroform and added a few drops of acetic anhydride
and conc. H,SO, to it and kept undisturbed for few minutes. Formation of green colour

indicated the presence of terpenoids.

Test for Steroids
To the extract evaporated in dryness, add a few drops acetic anhydride and concentric H,SOy,
an array of color changes from yellow, green and brown to black indicates the presence

steroids.

WWW.Wjpr.net Vol 4, Issue 11, 2015. 936




Saj et al. World Journal of Pharmaceutical Research

Test for Tannins
Two drops of 5% FeCl; was added to 1ml of extract. Development of dirty green precipitate

indicated the presence of tannins.

Test for Coumarins
One ml of extract was taken and dissolved in methanol, then a few drops of alcoholic NaOH
was added to it. Concentrated HCI was added along the sides of the test tubes. The

appearance and disappearance of yellow colour indicated the presence of coumarins.

Test for Alkaloids
Ten ml of 2% H,SO, was added to 5ml of extract and warmed for 2 minutes and filtered. 1ml
of its aliquot was then treated with a few drops of Dragendorff's reagent. Orange brown

precipitate indicated the presence of alkaloid.

Test for Saponins
Five ml of distilled water was added to 5ml of the extract and shaken well. The mixture was
heated to the boiling point. Frothing indicated the presence of saponins.

Test for Glycosides (Keller-Killiani Test)
0.5g of extract was diluted to 5ml with distilled water. 2ml of glacial acetic acid containing
one drop of ferric chloride solution was added to it. This was then treated with 1ml of

Conc.H,S0O,4. A brown ring at the interface indicated the presence of glycosides.

Test for Anthraquinones

A known quantity of powdered material was mixed with 10 ml of 1% hydrochloric acid and
boiled for 5 minutes. The mixture was filtered, cooled, added with equal volume of
chloroform. Separate the chloroform layer, mixed well and added with equal volume of 10%
ammonia solution, allow the layer to separate. A delicate pink colour indicated the presence

of anthraquinones.

Test for Phlobatannins
The extract was warmed with 5 ml of 1% hydrochloric acid and red precipitate showed the

presence of phlobatannins.
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Test for Iridoids

The extract was added to 1 ml of reagent (10 ml acetic acid, 0.2% copper sulphate solution
and 0.5 ml concentrated hydrochloric acid). The mixture was heated over a small flame.
Development of a light blue colour indicated the presence of iridoid.

Quantitative Test

Determination of Moisture

5¢g of the material was taken in a preweighed petridish. The petridish was placed without lid
into an oven at 1100C for three hours. The petridish was taken out and closed immediately
with the lid. The dish was cooled in a desiccator and weighed out. The amount of moisture of
the material was calculated from the difference in weight.[”

Estimation of Total Phenol

Estimation of total phenols was performed by the method of Mayr et al.”®! Weighed amount
of fresh tissue was chopped and refluxed in boiling methanol (80%) for 10 minutes. The
refluxed mixture was homogenized in 80% methanol. The homogenate was filtered and
centrifuged at 10,000 rpm for 10min. The supernatant was collected and the volume was
made up to 20ml using 80% methanol. 0.5ml of Folin-Ciocalteau reagent was added to it
followed by 2ml of 20% sodium carbonate to an aliquot of sample and mixed thoroughly.
The reaction of phenol with phosphomolybdic acid in Folin-Ciocalteau reagent in alkaline
medium produced a blue coloured complex. The tubes were kept in a boiling water bath for
one minute, cooled and centrifuged, supernatant was taken and the absorbance was measured
at 650nm.

Estimation of Total Proteins

The total protein content of the test material was estimated by following the method
(Bradford).[ The Bradford reagent was prepared by dissolving 60 mg of Coomassie Brilliant
Blue G-250 in 1 L 3% per chloric acid. 1 g of tissue was taken and homogenized with 10 ml
of phosphate buffer, filtered through double layered cheese cloth and the filtrate was
subjected to centrif-ugation at 10,000 rpm for 5 minutes. Supernatant was collected and made
up to a known volume. 0.5 ml of protein was made up to 1.5 ml with homogenizing buffer
and mixed with Bradford reagent and kept for 5 minutes. The absorbancy was recorded at
595 nm against the blank containing reagent and buffer without protein. The protein content

was estimated using the standard graph of Bovine Serum Albumin (BSA).
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Estimation of Lipids

Total lipids in the sample tissues were estimated by the method of Bligh and Dyer.™ with
some modifications. 1 g of plant tissue was homogenized in 10 ml of chloroform / methanol
(2:1). The homogenate was filtered using filter papers and the extraction was performed three
times and the filtrates were pooled together, transferred to a separating funnel after adding a
few drops of chloroform and 1 ml of saturated NaCl solution and water. The mixture was
shaken well and allowed to settle. Subsequently the lower fraction was released into a pre-
weighed petridish and kept overnight at 600 °C for evaporation and the lipid was estimated

gravimetrically.

Total Carbohydrate

Weighed amount of fresh leaves was homogenized with distilled water. The homogenate was
filtered using a double layered cheese cloth. The filtrate was then centrifuged at 10,000 rpm
for 10min. The supernatant was collected and the volume was made up to 20ml using
distilled water. An aliquot of the sample was pipetted out and 2ml of DNS reagent was added.
It was then kept in a boiling water bath for 10min. The amount of total carbohydrates present

in it was determined using the standard graph of glucose.!*!

Estimation of Chlorophyll

Weighed amount of fresh leaves was homogenized with 80% acetone. The homogenate was
filtered using a double layered cheese cloth. The filtrate was then centrifuged at 5000 rpm for
5min. The supernatant was collected and made up to a known volume using 80% acetone. An
aliquot of sample was pipetted out and made up to a known volume using 80% acetone. The

absorbance was measured at 490, 645 and 663nm.

Estimation of Total Flavonoids

Aluminum chloride colorimetric method was used for the determination of the total
flavonoids in the plant extract. The aluminum chloride reagent was prepared by dissolving
133 mg of crystalline aluminum chloride and 400 mg of crystalline sodium acetate in 100 ml
of 80% methanol. Water (400 microliter) and aluminum chloride reagent (1 ml) were added
to 2 ml of the extract. Absorbance was measured at 430 nm against blank without aluminum
chloride reagent. From the stock solution of quercetin (1 mg/ml prepared in 80% methanol),
various dilutions of quercetin (5-25 microgram/g) were prepared in methanol and a standard
curve was plotted. The amount of flavonoids was calculated as quercetin equivalent from the

calibration curve of quercetin (5-25 microgram/g).[*?
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Estimation of Amino acids

The amount of amino acids present in the sample was estimated by (Moore and Stein,
1948).11 A known quantity of fresh tissue was chopped and put in boiled 80% methanol for
10 minutes and refluxed. The refluxed matter was homogenized; homogenate was filtered
and centrifuged at 7,500 rpm for 10 minutes. The supernatant was collected and made up to a
known volume by 80% methanol. An aliquot was pipetted, added 5 ml of Ninhydrin-reagent
mixed thoroughly and boiled in a water bath for 10 minutes. Cooled under running water,

read the absorbance at 570 nm against the blank and expressed in mg g-I.

Estimation of Tannins

The amount of tannins was determined by (Schanderl, 1970)*. A known quantity of the
powdered sample was transferred to a 250 ml conical flask. 75 ml water is added, boiled for
30 minutes, centrifuged at 2,000 rpm for 20 minutes and collected the supernatant in 100 ml
volumetric flask and made up the volume. 1ml of the sample was transferred to a 100 ml
volumetric flask containing 75 ml water. 5 ml of Folin—Denis reagent, 10 ml sodium
carbonate solution were added and diluted to 100 ml with water. Shaken well and read the
absorbance at 700 nm after 30 minutes. The amount of tannins present in the sample was

calculated using standard graph of tannic acid and expressed in mg g-I.

Estimation of proline

Proline was estimated colorimetrically by following the method of Bates (1973).*! 1 g fresh
tissue was homogenized in 10 ml of 3%aqueous Sulfosalicylic acid. The homogenate was
filtered through whatman No.2 filter paper. 2 ml of the filtrate was mixed with 2 ml of Acid
ninhyrdin and 2 ml of glacial acetic acid in test tube and kept for 1 hour at 900C. The reaction
was terminated in an ice bath. The reaction mixture was extracted with 4 ml Toluene, and
mixed vigorously for 10-50 seconds. The layer containing toluene was aspirated from the
aqueous phase and warmed to room temperature and the absorbance was recorded at 520 nm
using toluene as the blank. The proline concentration was determined from the standard curve

of proline.

HPLC Analysis

Apparatus and Chromatographic conditions

A supercritical fluid extractor SFE-2 (Applied Separation, USA) which is capable of pressure
up to 680 bar and temperature up to 240°C, static and dynamic extraction with flow from 0 to

10 L/min (gaseous carbon dioxide) and extraction vessels from 5 ml to 1l were used. An
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Agilent 1200 liquid chromatograph system (Agilent technologies, CA, USA) consisting of
binary pump, an auto-sampler and diode-array detector was used. The column configuration
consisted of an Agilent Zorbax Extend reversed-phase C18 column (250 mm x 4.6 mm, 5
um). Detection wavelength was set at 220 nm. The mobile phase consisted of A (methanol)
and B (deionized water), using a linear gradient: 0-40 min (85% A), 40-60 min (85% A-95%

A). The flow rate was 1.0 ml/min. The column temperature was maintained at 30 °C.

Preparation of standard solutions—Pithecolobium dulce Benth.

A mixed standard stock solution containing a few standard compounds was prepared in
methanol. Working standard solutions were prepared by diluting the mixed standard solution
with methanol to give six different concentrations. The standard solutions were filtered
through a 0.45 pum membrane prior to injection. The standard stock and working solutions

were stored at 4°C.

Preparation of sample solutions

The extract sample of Pithecolobium dulce, Benth. under optimized conditions (extraction
pressure: 30 Mpa; extraction temperature: 35°C; extraction time: one hour; 20 ml 95%
ethanol modifier) was used. . After evaporating ethanol to dryness by a rotary evaporator,
residue was dissolved in methanol in a 25 ml flask, and then filtrated through a 0.45 micro-m
millipore filter before HPLC.

Antioxidant Assay

DPPH (1, 1-Diphenyl-2-Picrylhydrazyl) radical scavenging activity

DPPH (0.006% wi/v) was prepared in 95% methanol. The methanol extract of the leaves was
mixed with 95% methanol to prepare the stock solution (Img/ml). Freshly prepared DPPH
solution was taken in test tubes and extract was added followed by serial dilutions (1.25-
20pg/ml) to every test tube such that the final volume was 2ml and discoloration was
measured at 517nm after incubation for 30minutes in the dark (thermo UV1
spectrophotometer, thermo electron corporation, England, UK). Measurements were
performed at least in triplicate. Ascorbic acid was used as a reference standard and dissolved
in double distilled water to make the stock solution with the same concentration (Img/ml).
The control sample was prepared, which contained the same volume without any extract and
95% methanol was used as the blank. Percentage scavenging of the DPPH free radical was

measured using the following equation.™*®
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CALCULATION
Percentage of scavenging activity = Absorbance of control-Absorbance of

sample/Absorbance of control x100

Anthelmintic Studies

Worm Collection

The Indian earth worm Pheretima posthuma (Annelida) was collected from moist soil of
Botanic Garden, Department of Botany, University College, Trivandrum. Adult earthworms

collected were washed with distilled water to remove all matters was used for the study.

Anthelmintic Activity

Leaf extract of Pithecolobium dulce, Benth. was dissolved in minimum amount of DMF and
the volume was adjusted to 10 ml with saline water. Drug and extract solutions were freshly
prepared before starting the experiment. In each case, six earthworms were released into 10
ml of desired formulations as follows; vehicles (5% DMF in normal saline), Albendazole (20
mg/ml), different concentrations (40mg/ml, 60mg/ml, 80mg/ml) of methanolic leaf extracts
of Pithecolobium dulce, Benth. in normal saline containing 5% DMF were used.
Observations were made for the time taken to paralysis and death of individual worm.
Paralysis was said to occur when the worms were not able to move even in normal saline.
Death was concluded when the worms lost their motility followed with fading away of their
body colors as our previous method.*") a thimble and kept in Soxhlet apparatus. Solvent was
taken for extraction and powdered sample was siphoned by three times. The whole apparatus
was kept over a heating mantle and was heated continuously for 8 hours at boiling point
65°C. The extract was concentrated to dryness and the residue was transferred to a

preweighed sample bottle and was stored in a desiccators for further studies.

RESULTS AND DISCUSSION

Medicinal plants play the most important role in the traditional medicines in various
developing countries. Most of the flora remain virtually of the medicinal utilizing through
traditional eastern system of medicines strongly upholds the use of elements for curing many

diseases.[*®!
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Table:1 Phytochemical

dulce,Benth.;

(+) Presence of phytochemical constituents, (-) Absence of phytochemical constituent

World Journal of Pharmaceutical Research

screening of Methanol

leaf extract of Pithecolobium

SINo | Qualitative tests Methanol
1 Anthraquinones +++
2 Glycosides ++
3 Flavonoids ++
4 Alkaloids +
5) Tannins ++
6 Terpenoids ++
7 Saponins -
8 Sterols ++
9 Reducing sugars ++
10 Coumarins +
11 Phlobatannins -
12 Iridoids ++

Table:2 Quantitative analysis of various biochemical parameters of Pithecolobium

dulce,Benth.;

SI No Quantitative test Mg/g(FW)
1 Total Carbohydrates 0.554
2 Total Phenol 0.01
3 Total Protein 10.54
4 Chlorophyll —a 0.0871
5 Chlorophyll-b 0.0879
6 Total chlorophyll 0.175
7 Carotenoids 0.3
8 Tannin 0.001
9 Total Aminoacids 0.84
10 Flavanoids 0.000037
11 lipid 8.06
12 proline 0.0046

Mg/g FW: Milligram/gram Fresh weight, DW: Dry weight

Table: 3 HPLC Identified compounds in the methanolic leaf extract Pithecolobium

dulce,Benth.
SI No Compounds identified in Methanol leaf | Percentage
extract of Pithecolobium dulce,Benth. detected
1 Dulcitol 4.89
2 Octadeconate 3.85
3 Tetradecanote 1.34
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4 Methyl di hexacosenate 4.39
5 Catechol 7.56
6 Oleate 6.89
7 Kaempferol 2.67
8 Gallic acid 16.13
9 Palmitate 7.75
10 Tridecanoate 12.45
11 Quericitin 4.31
12 Afezilin 1.78
13 Geddlic acid 1.79

Table: 4 Anthelmintic Activity of methanolic leaf extract of Pithecolobium dulce,Benth.

Group Sample (concentration |* Time taken for|* Time taken for
mg/ml) paralysis (min) Death (min)
I Control No  paralysis  (upto | No death (upto
180min) 180min)
I Albendazole (20mg/ml) | 3.14 10.46
i methanolic leaf extract | 2.38 3.32
(40mg/ml)
v methanolic leaf extract 1.37 2.13
(60mg/ml)
\ methanolic leaf extract | 0.76 1.72
(80mg/ml)

* Results are expressed as Mean from four observations; Control worms were alive up to 7

hrs of Observation.

Table:5 Effect of Methanol leaf extract of Pithecolobium dulce,Benth.; and positive

control (L-Ascorbic Acid) on in vitro Free Radical Scavenging Activity by DPPH Assay

SI No

Concentration(g/ml)

Methanol plant extract
(% of inhibition)

L-Ascorbic Acid
(% of inhibition)

1 1.25 30.96 34.29
2 2.50 36.41 38.72
3 5 43.29 39.42
4 10 51.12 49.67
5 20 53.49 58.97
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Figure: 1 HPLC ldentified compounds in the methanolic leaf extract Pithecolobium
dulce,Benth.

Phytochemistry

Quialitative analysis

Initial part of the study was focus on the phytochemical screening of methanolic leaf extract
that revealed the presence of reducing sugar, glycosides, flavanoids, tannins, terpenoids,
alkaloids, coumarins and steroids where as saponins showed negative results (Table 1).
Mukesh et al.,!** reported the phytochemical analysis of Leaf extracts of Pithecolobium dulce
Benth. showed the presence of alkaloids, anthraquinones, cardiac glycosides, proteins,
tannins, terpenoids, and sugars. Saponins were found to be absent in the tested extracts; while
flavonoids and sterols were found to be present in 50% of the extracts. The relative
anthelmintic and antioxidant activity of leaf extract may not be easily correlated with any
individual component but with a mixture of compounds. Sharma et al.,?” reported the
Screening of Phytochemical constituents of Hydro ethanolic extracts of Aerial parts of
Pithecolobium dulce and Ricinus communis. Tannins suggesting the ability to play a major
role for the treatment of sore throat, wound healing, antidiarrhoea and antihaemorrhagic
agent,'”*??! Tannins are also reported for the antimicrobial degradation of dietary proteins of
semen.'”*?!! Flavanoids are reported to inhibit the initiation, promotion and progression of
tumors. Phenols and flavanoids, both are potent water soluble antioxidants.!* These phenolic
compounds also possess some biological properties such as antiapoptosis, anti-septics,
anticarcinogen, antiageing, antiinflamation, antiatherosclerosis, improvement of endothelial

function and cardiovascular protection.’??! These phenolic compounds are also capable for
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inhibition of angiogenesis and cell proliferation activities?’. The anti-oxidative or free radical
scavenging activity for scheming degenerative diseases are reported./®! Terpenoids have
carboxylic acid group due to which their presence is responsible for the activity of organic
extracts.” Presence of glycosides makes the plants responsible for lowering the blood
pressure as previously they have been known to lower blood pressure.”!

Alkaloids are one of the major phyto-constituent present in traditional plants known for anti-
fungal, anti-microbial and anti-inflammatory activity.®™ Presence of alkaloids in the
methanolic extract of the plant tested makes them responsible for the treatment of several
diseases. Alkaloids are also reported for its cytotoxicity.*? antispasmodic.*? antibacterial
and analgesic activity ®**. Presence of saponins in traditional plants known to posses
reduction in cholesterol level and can manage cardiovascular diseases in humans.?**
Saponins are also reported for their use as emulsifying agents and having anti-fungal , anti-

inflammatory activity.®! coagulating and precipitating property in red blood cells.

Quantitative analysis

Moisture content of Pithecolobium dulce Benth. was determined and the result revealed the
presence of 26.17 % moisture content. The result revealed various concentration of
biochemicals present in the plant tissue. Result showed that the least content was flavanoid
which was only about 0.000037 mg/g. Protein was present in higher amount, about 10.54
mg/g. P. dulce plant was found to be a rich source of proteins and fattyacids were reported.*
Proteins are complex nitrogenous organic substances that are one of the most important plant
products to man. A part from this, the protein hydrolytes from various sources are reported to
possess antioxidant activity.®>** Aminoacids (0.84 mg/g), Carbohydrates (0.55 mg/g),
Carotenoids (0.3 mg/g), Reducing sugar (0.06 mg/g), Chlorophyll a (0.0871 mg/g),
Chlorophyll b (0.0879 mg/g), Total Chlorophyll (0.175 mg/g), Phenol (0.01 mg/g). Plant
phenols are groups of natural products with variable structure that are well known for their
beneficial effects on health possess significant antimicrobial and antioxidant activities.*233%4
Tannin (0.001 mg/g), Proline (0.0046 mg/g), Lipid (8.06mg/g) are present in the methanolic
leaf extract of Pithecolobium dulce, Benth. (Table-2 and Fig-2).

HPLC Analysis
HPLC analysis of the methanol leaf extract of Pithecolobium dulce, Benth. is given in (Table-

3,figure-3). 13 peaks were obtained from HPLC analysis where all phytoconstituents were
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identified (Table-3). 13 compounds were identified from this plant. They are Tridecanoate
(12.45%), Octadecanoate (3.85%), Tetradecanoate (1.34%) Afezilin (1.78%), Palmitate
(7.75%), Catechol (7.56%), Dulcitol (4.89%), Geddlic acid (1.79%), Quericitin (4.31%),
Oleate (6.89%), Gallic acid (16.13%), Methyl di hexacosenate (4.39%) and Kaempferol
(2.67%) were detected from the methanolic leaf extract of Pithecolobium dulce, Benth. by
using HPLC. The major constituent was found to be gallic acid, a phenolic compound at
retention time of 15 minutes. The high concentration in leaf, make it potentially useful in the
medicines because they exhibit antioxidant and antimicrobial activities. Tridecanoate, a
saturated fatty acid is found at retention time of 17 minutes. Tridecanoate present in the leaf
of Pithecolobium dulce, Benth. gives nutritional property. The presence of tridecanoate and

gallic acid as major compound has been reported from the plant.**

Tridecanoate is used in preparation of drugs for dermatological disorders and anti-
inflammation. Octadecanoate used in anti-acne drugs, anti-inflammatory drugs, antibiotics
and also used in anti agning preparations. Tetradecanoate is also called myristic acid.
Myristic acid is used in cosmetic and tropical medicinal preparations where good absorption
through the skin is desired.. Afezilin is used in preparation of drugs for abortion. 3-Trans-
Isocamphylcyclohexanol, widely used as a replacement for sandalwood oil, is prepared from
catechol. Palmitate act as a long-acting release carrier medium when injected
intramuscularly. Along-acting antipsychotic medication, paliperidone palmitate (marketed as
INVEGA Sustenna), used in the treatment of schizophrenia, has been synthesized using the
oily palmitate. Dulcitol is used to treat urinary tract infection. Gallic acid was found to show
cytotoxicity against cancer cells, without harming healthy cells. Gallic acid is used as remote
astringent in cases of internal haemorrhage. Gallic acid is also used to treat albuminuria and
diabetes. Quericitin is used for treating several conditions of the heart and blood vessels
including —hardening of the arteries| (atherosclerosis), high cholesterol, heart disease, and
circulation problems. It is also used for diabetes, cataracts, hay fever, peptic ulcer and
schizophrenia, small amounts of oleic acid are used as an excipient in pharmaceuticals.
Kaempferol has been shown to reduce growth in pro-myelocytic leukemia cells through

altering the cell cycle.!3353!

Antioxidant Activity
The DPPH assay is a very simple method form screening small anti-oxidant molecules,

because the ratio can be observed visually and intensity can be analyzed using common
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spectrophotometric assay. The stable radical DPPH has been used widely for the
determination of primary antioxidant activity. The DPPH antioxidant assay is based on the
ability of DPPH a stable free radical, to decolorize in the presence of antioxidants. The
Figure-4 showed percentage of DPPH scavenging activity of methanolic extract of leaf of P.
dulce. The highest percentage of inhibition is 53.49% at a concentration of 20 pg by DPPH
assay compared with the standard ascorbic acid. The strong antioxidant and free radical

scavenging activity was previously reported in Pithecolobium dulce, Benth. Leaves.*®!

The results indicate that P. dulce plant extract contains significant amounts of flavonoids and
phenolic compounds. Both these classes of compounds have good antioxidant potential and
their effects on human nutrition and health are considerable.®! Phenolic compounds are also
very important plant constituents because their hydroxyl groups confer scavenging
ability.®**% The result found from the experiment confirms that medicinal plant P. dulce are

potential enough to prevent oxidative stress and other diseases.*"!

Anthelmintic Activity

It is evident from the experimental data that, methanolic leaf extract of Pithecolobium dulce,
Benth. showed significant anthelmintic activity at 80mg/ml. Results were comparable with
the standard drug, Albendazole at a concentration of 20 mg/ml. Table-6 reveals that methanol
extract of leaf of Pithecolobium dulce, Benth. Showed better anthelmintic activity. These
extracts required the least time for causing paralysis and death of the earthworms compared
with the standard. The function of the anthelmintic drugs like Albendazole is to cause
paralysis of worms so that they are expelled in the feaces of man and animals. The extracts
not only demonstrated this property, they also caused death of the worms, especially at 80
mg/ml as compared with the Albendazole. In conclusion, Pithecolobium dulce, Benth. have
been confirmed to display anthelmintic activities. Methanolic leaf extracts shows over all
potency for anthelmintic activity. Methanol leaf extract were tested for the presence of
phytochemicals with different tests and shows presence of tannins, flavonoids,
anthraquinones, glycosides, iridoids, coumarins, terpenoids and alkaloids (Tablel). These
phytoconstituents may be responsible for the said activities. Sugumaran et al.,' previously
reported that the aqueous extract is more potent than the alcoholic extract and both the
extracts are endowed with significant anthelmintic property which was comparable with the

reference drug, piperazine citrate.
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CONCLUSION

Medicinal plants are a major source of raw material for the traditional system like Ayurveda,
Sidda and Unani. Even the modern system of medicine has more than 25 percent of drugs in
use, which are either plant based or plant derived. Although several tree possess various
medicinal properties, among them Pithecolobium dulce, Benth is an evergreen tree widely

distributed in the greater part of India and is also found in Southeast Asia.

The bark of the plant is used as astringent in dysentery, febrifuge and it is also useful in
dermatitis and eye inflammation. The leaves have been reported to possess abortificient,
antidiabetic properties, emollient, anticonvulsant, and antiulcer. The leaves can be applied as
plasters for pain and veneral sores. Decoctions of leaves have been reported to be used for
indigestion, intestinal disorder, earache, toothache, leprosy, and larvicide. Various parts of
plant are used for different purposes like leaf as astringent, seed oil as spermicidal, anti-
inflammatory, anti-oedemia. Thus the present study was aimed at finding 7anthelmintic,
antioxidant activity and identification and quantification of crude phyochemical constituents

present in the plant Pithecolobium dulce, Benth.

Plant material was collected and leaves were used to make the extracts. The polar solvent
methanol was used to make extracts by the distillation method using soxhlet apparatus. About
650gms of leaves was weighed and shade dried for 45 days. The dried material was powered
was used to obtain extract after continuous heating of 8 hours at boiling point of 65°C. The
extract was concentrated to dryness and the residue were transferred to preweighed bottle and

stored for further studies.

(1 Pithecolobium dulce leaves contain a number of pharmaceutically important
phytochemicals like reducing sugar, alkaloids, coumarins, flavanoids and tannins.

[J Quantitative analysis showed the presence of Carbohydrates, Phenol, Protein, chlorophyll,
Carotenoids, Aminoacids, Tannin and Flavanoids. Plant leaves were found to be a rich
source of proteins and fattyacids.

[J 13 compounds were analyzed by HPLC analysis. The major constituent was found to be
gallic acid, a phenolic compound at retention time of 15 minutes and the another major
compound was Tridecanoate, a saturated fatty acid is found at retention time of 17
minutes.

[J Antioxidant activity of methanol extract of leaves was estimated using DPPH assay and the

extract was found to possess concentration dependent scavenging activity on DPPH
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radicals. The highest percentage of inhibition is 53.49% at a concentration of 20pg/ml by

DPPH assay compared with the standard ascorbic acid.

[J Further the study concentrated on anthelmintic activity of the extract of plant leaves. It

showed better activity compared with the drug Albendazole.

From the results it can be concluded that the methanol leaf extract of Pithecolobium dulce has

a potential source of compounds with antioxidant and anthelmintic properties. Further studies

are required to identify and isolate the active principle responsible for its pharmacological

activities and exploited as alternative food source for human and animal consumption.
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