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ABSTRACT
Acanthus ilicifolius is an important medicinal plant having widespread application in a variety of disorders. The aim of this study was the phytochemical
investigation and evaluation of the anti-oxidant, anti-microbial and cyto-toxic activities of Acanthus ilicifolius. The stem of A. ilicifolius was separated from
the other plant parts and sun dried and extracted using methanol at room temperature. Phytochemical screening of the stem of A. ilicifolius ensured the
presence of steroids, alkaloid, flavonoids, glycosides, tannins and reducing sugar in the crude methanol extract. The anti-oxidant activity was measured by
DPPH free radical scavenging activity. In the quantitative assay, the extracts of A. ilicifolius stem displayed significant free radical scavenging activity (IC50 =
5.1 µg/ml) which is comparable to that of ascorbic acid (IC50 = 4.6 µg/ml), a well-known standard antioxidant. The anti-microbial activity of different fractions
was measured by disc diffusion method using Kanamycin as a standard. The crude methanol extract did not reveal any significant anti-microbial activity.
Evaluation of cyto-toxic activity was done using the brine-shrimp lethality bio-assay. The crude extract was found to show strong lethality against the brine
shrimp nauplii. These results tend to suggest its possible antitumer, antibacterial or pesticidal activities.
KEYWORDS: Acanthus ilicifolius, phytochemical screening, DPPH scavenging, Disc-diffusion method, Brine-shrimp.

INTRODUCTION
Plants represent a rich source of antimicrobial agent 1 and
natural antioxidants 2. Many plant materials used in
traditional medicines are readily available in rural areas at
relatively cheaper than modern medicines 3. Plants generally
produce many secondary metabolites which constitute an
important source of microbicides, anti-oxidants. Many
natural substances having anti-oxidant and anti-microbial
properties been used in health foods for medicinal and
preservative purposes 4 .Many plant derived natural products
could be used as anti-cancer agents like vincristine and
vinblastine. The use of natural products as anticancer agents
is becoming popular now. A. ilicifolius is a terrestrial annual
erect herb (sea holly) and it occurs in tropical Asia and
Africa, through Malaya to Polynesia.
It is a viny shrub or tall herb up to 1.5 m high, scarcely
woody, bushy, with very dense growth. The plant is relatively
lesser-known, yet important medicinal plant of Herbal
Materia Medica. The plant is used in traditional systems of
medicine, including Traditional Indian Medicine or Ayurveda
and Traditional Chinese Medicine. The leaves of A. ilicifolius
are used to treat rheumatism, neuralgia and poison arrow
wounds. In Ayurveda, the plant is known as Sahachara.
According to Ayurvedh physicians the drug is astringent and
makes a good nervine tonic, expectorant, and stimulant. The
root, boiled in milk, is largely used in leucorrhoea and
general debility. Siamese and Indo-Chinese consider the roots
to be useful in paralysis and asthma. The tender shoots and
leaves are used in India for treatment of snake bite. In Goa,
the leaves, which abound in mucilage, are used as an
emollient fomentation in rheumatism and neuralgia. The
present study was undertaken and we herein report the
investigations of the anti-oxidant, anti-microbial and cytotoxic potential of the different partitionates of the stem of A.
ilicifolius.

MATERIALS AND METHODS
Collection of the Plant Sample
The plant was collected from Rampal under the district of
Bagherhat in the month of November at day time. The plant
was not washed or cleaned by water to avoid hydrolysis,
oxidation and other types of chemical degradation. The soils
and dusts that were attached to the plant were removed by
hand shaking. Adulteration was strongly prohibited at the
time of collection. The plant was identified by the experts of
Bangladesh National Herbarium Mirpur, Dhaka, Bangladesh
and tagged with the accession number-31120. A voucher
specimen is deposited in Pharmacy Discipline, Khulna
University, Khulna, Bangladesh.
Preparation of Plant Extract
The dried plants were pieced into small size by hand. Then
the pieces were again dried in a hot air oven at 60ºC for 1
hour to remove moisture. After drying the small pieces again
size reduced by hand. The stems were ground into a coarse
powder with the help of a suitable grinder. The powder was
stored in an airtight container and kept in a cool, dark and dry
place until analysis commenced. A glass made jar with
plastic cover was taken and washed thoroughly. The jar was
rinsed with methanol and dried. Then 200 gram of the dried
powder was taken in the jar. After that 80% methanol (800
ml) was poured into the jar up to 1 inch height above the
sample surface so that it can sufficiently cover the sample
surface. The plastic cover with aluminum foil was closed
properly to resist the entrance of air into the jar. This process
was performed for 21 days. The jar was shaken several times
during the process to get better extraction. After the
extraction process the plant extract was filtered with
sterilized cotton filter. The cotton was rinsed with methanol
and fitted in a funnel. The filtrate was collected in a beaker.
After filtration the remaining portion of the plant stem was
given for re-extraction for 7 days using 150 ml methanol. The
filtrate (Methanol extract) obtained was evaporated under
ceiling fan and in a water- bath until dried. It rendered a
gummy concentrate of reddish color. The gummy concentrate
Page 153

Dey Avijit et al. IRJP 2012, 3 (8)
was designated as crude extract of methanol. The final extract
was then transferred to a clean glass bottle by a spatula.
Phyto-chemical Screening
Composition of Reagents Used for the Different Chemical
Group Tests
The following reagents were used for the different chemical
group test 5.
Mayer’s Reagent: 1.36 gm mercuric iodide in 60 ml of
water was mixed with a solution contains 5 gm of potassium
iodide in 20 ml of water.
Dragendroff’s Reagent: 1.7 gm basic bismuth nitrate and 20
gm tartaric acid ware dissolved in 80 ml water. This solution
was mixed with a solution contains 16 gm potassium iodide
and 40 ml water.
Fehling’s Solution A: 34.64 gm copper sulphate was
dissolved in a mixture of 0.50 ml of sulfuric acid and
sufficient water to produce 500 ml.
Fehling’s Solution B: 17.6 gm of sodium potassium tartarate
and 7.7 gm of sodium hydroxide were dissolved in sufficient
water to produce 100 ml. Equal volume of above solution
were mixed at the time of use.
Benedicts Reagent: 1.73 gm cupric sulphate, 1.73 gm
sodium citrate and 10 gm anhydrous sodium carbonate were
dissolved in water and the volume was made up to 100 ml
with water.
Molish Reagent: 5 gm of pure α-naphthol was dissolved in
50 ml of ethanol.
Tests Procedure for Identifying Different Chemical
Groups
The following tests were performed for identifying different
chemical groups present in the plant extract.
Tests for Reducing Sugar
Benedict’s Test: 0.5 ml of aqueous extract of the plant
material was taken in a test tube. 5ml of benedict’s solution
was added to the test tube, boiled for 5 minutes and allowed
to cool spontaneously. The formation of a red color
precipitate of cuprous oxide indicated the presence of a
reducing sugar.
Fehling’s Test: 2ml of an aqueous extract of the plant
material was added 1ml of a mixture of equal volumes of
Fehling’s solutions A and B and boiled for few minutes. The
formation of a red or brick red color precipitate indicated the
presence of a reducing sugar.
Tests for Tannins
Ferric Chloride Test: 5 ml solution of the extract was taken
in a test tube. Then 1 ml of 5%Ferric chloride solution was
added. Greenish black precipitate and indicated the presence
of tannins.
Potassium Dichromate Test: 5 ml solution of the extract
was taken in a test tube. Then 1 ml of 10% Potassium
dichromate solution was added. The formation of a yellow
precipitate indicated the presence of tannins.
Test for Flavonoids: A few drops of concentrated
hydrochloric acid were added to a small amount of an
alcoholic extract of the plant material. Immediate
development of a red color indicated the presence of
Flavonoid.
Test for Saponins: 1 ml solution of the extract was diluted
with distilled water to 20 ml and shaken in a graduated
cylinder for 15 minutes. Formation of one centimeter layer of
foam indicated the presence of saponins.
Test for Gums: 5 ml solution of the extract was taken and
molish reagent and sulphuric acid were added. Formations of
red violet ring at the junction of two liquids indicated the
presence of gums and carbohydrate.

Test for Steroids
Sulphuric Acid Test: 1 ml solution of chloroform extract
was taken and added to1ml Sulphuric acid. Presence of red
color indicated the presence of steroid.
Test for Alkaloids
Mayer’s Test: 2 ml solution of the extract and 0.2 ml of
dilute hydrochloric acid were taken in a test tube and 1 ml of
Mayer’s reagent was added. Formation of yellow color
precipitate indicated the presence of alkaloids.
Dragendroff’s Test: 2 ml solution of the extract and 0.2 ml
of dilute hydrochloric acid were taken in a test tube and 1 ml
of Dragendroff’s reagent was added. Formation of orange
brown precipitate indicated the presence of alkaloids.
Wagner’s Test: 2 ml solution of the extract and 0.2 ml of
dilute hydrochloric acid were taken in a test tube and 1 ml of
iodine solution (Wagner’s reagent) was added. The formation
of reddish brown precipitate indicated the presence of
alkaloids.
Hager’s Test: 2 ml solution of the extract and 0.2 ml of
dilute hydrochloric acid were taken in a test tube and 1 ml of
picric acid solution (Hager’s reagent) was added. The
formation of yellowish precipitate indicated the presence of
alkaloids.
Tests for Glycosides
a) A small amount of an alcoholic extract of the fresh or dried
plant material was taken in 1ml of water and a few drops of
aqueous sodium hydroxide were added. A yellow color was
considered as an indication for the presence of glycosides.
b)A small amount of an alcoholic extract of the plant material
was taken in water and alcohol and boiled with Fehling’s
solution. Brick-red precipitate was considered as an
indication for the presence of glycosides.
Evaluation of anti-oxidant activity
Brand-Williams method or DPPH assay was used to estimate
free radical scavenging activities of the methanol extract of
A. ilicifolius 6, 7. 2.0 mg of the extracts was dissolved in
methanol for the experiment. Solution of different
concentrations such as 500 μg/ml, 250 μg/ml, 125 μg/ml,
62.50 μg/ml, 31.25 μg/ml, 15.62 μg/ml, 7.8125 μg/ml, 3.91
μg/ml, 1.95 μg/ml and 0.98 μg/ml were obtained by serial
dilution technique. 50 µl of methanol solution of the extract
of each concentration was mixed with 5 ml of a DPPHmethanol solution (40μg/ml). The reaction mixture was
vortexed thoroughly and left in the dark at room temperature
for 30 min. The absorbance of the mixture was measured at
517 nm by spectophotometric method and corresponding
percentage of inhibitions were calculated by using the
following equation
% inhibition = [1- (Abssample / Abscontrol)] x 100 %
Where Abssample is the absorbance of the sample material and
Abscontrol is the absorbance of the control reaction (containing
all reagents except the test material). Then percent inhibitions
were plotted against respective concentrations. IC50 values
were calculated as the concentration of each sample required
to give 50% DPPH radical scavenging activity from the
graph. Ascorbic acid was used as positive control.
Evaluation of anti-microbial activity
Antimicrobial screening was performed using disc-diffusion
method 8 .8 mg of samples from different extracts were
dissolved in methanol to obtain desired concentration in
aseptic condition. Sterilized filter paper discs were taken in a
blank Petridis under laminar hood. Then discs were soaked
with solutions of test samples and dried. Standard Kanamycin
(30 µg/disc) discs were used as positive control and blank
discs were used as negative control. The sample discs,
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standard antibiotic discs and control discs were placed gently
on marked zones in the agar plate’s pre-inoculated with test
bacteria, protozoa and fungi 9 .The plates were then kept in a
refrigerator at 4 o C for about 24 hours to allow sufficient
diffusion of materials from discs to surrounding agar medium
10
.The plates were then inverted and kept in an incubator at
37 o C for 24 hours. Both gram positive and gram-negative
organisms were taken for the test and they are listed in Table
1.
Evaluation of cyto-toxic activity
The evaluation of cyto-toxic activity was done by the Brine
shrimp lethality bio-assay 11, 12. Simulated sea water was
prepared by dissolving 38gm of sea salt in 1L of distilled
water. Brine shrimp eggs were collected and hatched in a
tank containing sea water. Two days were allowed to hatch
the shrimp and to be matured as nauplii. Constant oxygen
supply was carried out through the hatching time. With the
help of a Pasteur pipette 10 living shrimps were added to
each of the t e s t tubes containing 5 ml of seawater.
500 mg of dried 80%methanol extract was taken in 10 ml
volumetric flask and volume was adjusted by DMSO. The
concentration of this solution was 50μg/μl. 21 clean test tubes
were taken, 14 of which were for the samples in seven
concentrations (two test tubes for each concentration) and 7
for control test. Then 10ml of seawater was given to each of
the test tubes. Then with the help of the micropipette specific
volumes (4, 8, 12, 16, 20, 24 & 28 µl) of samples were
transferred from the stock solutions to the test tubes to get
final sample concentrations of 20, 40, 60, 80, 100, 120 and
140µg/ml respectively. The concentration of DMSO in these
test tubes did not exceed 40 µl/4ml because above this
concentration toxicity may rise due to DMSO. For the
control, same volume of DMSO (as in the sample test tubes)
was taken in the rest of the 7 test tubes. Finally with the help
of a Pasteur pipette 10 living shrimps were kept to each of the
test tubes. After 24 hrs test tubes were observed and the
number of survived nauplii in each test tube was counted and
the results were noted. From this, the percentage of lethality
of brine shrimp nauplii was calculated at each concentration
for each sample.
RESULTS
Results of Phytochemical Screening
The chemical group tests were performed and the results are
mentioned in the table 2. Results indicated that alkaloids,
flavonoids, steroid, tannins and reducing sugar were detected
in the crude methanol extract.
In Vitro Antioxidant Activity
The antioxidant activity of the crude methanol extract was
measured on the basis of its DPPH scavenging activity. The
concentration of the crude methanolic extract needed for 50%
scavenging (IC50) of DPPH was found to be 5.1 µg/ml which

is comparable to that of ascorbic acid (IC50 = 4.6 µg/ml), a
well-known standard antioxidant.
Antimicrobial Activities
In vitro antimicrobial screening of the plant A. ilicifolius was
evaluated comparing with Kanamycin as standard. The crude
methanol extract did not show any significant anti-microbial
activity showed in table 3.
Cyto-toxic Activity
The crude methanol extract showed strong cyto-toxic activity
with a LC50 value of 60µg/ml and LC90 value of 120µg/ml.
DISCUSSION
The current study established that the crude methanol fraction
of A. ilicifolius had strong anti-oxidant activity. The antioxidant activities of plant extracts are mainly attributed to the
presence of phenolic compounds. Therefore there is a
probability that these fractions are rich in phenolic
compounds. The crude methanolic fractions of the stem of A.
ilicifolius showed strong cyto-toxic activity. Therefore further
study may be recommended to find out that the anti-cancer
potential of the plant.
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Table 1: LIST OF MICROORGANISMS USED FOR THE ANTIMICROBIAL SCREENING
Gram negative
Gram positive
1.
Escherichia coli
1.
Staphylococcus aureus
2.
Shigella dysenteriae
2.
Staphylococcus epidermidis
3.
Shigella sonnei
3.
Staphylococcus saprophyticus
4.
Salmonella typhi
4.
Streptococcus pyogenes
5.
Salmonella paratyphi
5.
Streptococcus agalactiae
6.
Vibrio cologet
6.
Enterococcus faecalis
Shigella boydii
7.
8.
Shigella flexneri
Pseudomonas spp.
9.
10. Proteus spp
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Chemical Group test
Test for Alkaloids

Test for Steroid
Test for Flavonoids
Test for Saponins
Test for Tannins
Test for Gums
Test for Reducing Sugars
Test for glycosides

Serial No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Table 2: RESULTS OF THE DIFFERENT CHEMICAL TESTS PERFORMED
Specific tests
Observation
a)Mayer’s test
positive
b)Dragendroff’ s test
positive
c)Wagner’ s test
positive
d)Hager’ s test
positive
a) Sulphuric acid test
Positive
positive
Negative
-

Inference
Presence of Alkaloids.
Presence of steroid
Presence of Flavonoids.
Absence of saponins.

a)Ferric Chloride Test
b)Potassium dichromate test
-

positive
positive
Negative

Presence of Tannins.

a) Benedict’s Test
b) Fehling’s Test
Both tests in 2.3.2.8

Positive
Positive
Positive

Presence of reducing sugar

Absence of gums

Presence of glycosides

Table 3: IN VITRO ANTIMICOBIAL ACTIVITY OF METHANOL EXTRACT
Diameter of Zone of Inhibition in mm
Bacterial Strains
Type of
Bacterial Strains
Kanamycin
Crude methanol Extract
Blank
(30 µg/disc)
(400µg/disc)
Salmonella typhi
Gram(-)
18
Salmonella paratyphi
Gram(-)
17
Escherichia coli
Gram(-)
18
Staphylococcus epidermidis
Gram(+)
18
Vibrio cologet
Gram(-)
17
Shigella flexneri
Gram(-)
19
Enterococcus faecalis
Gram(+)
18
19
Streptococcus agalactiae
Gram(+)
Shigella sonnei
Gram(-)
17
Shigella boydii
Gram(-)
17
Streptococcus pyogenes
Gram(+)
19
Shigella dysenteriae
Gram(-)
18
Proteus spp.
Gram(-)
17
Pseudomonas spp
Gram(-)
18
Staphylococcus saprophyticus
Gram(-)
19
-
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