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Abstract : The present study dealt with the phytochemical
screening, estimation, antioxidant activity and antimicrobial
potential of the leaf extract prepared in distilled water and
methanol of Trianthema portulacastrum. The aqueous extract
showed the presence of Flavonoid, Tannin, Protein,
Terpenoid,Carbohydrate and methanolic extract showed the
presence of Phenol, Tannin, Protein, Carbohydrate, Alkaloid.
Among all the phytoconstituents detected, Protein was
840g/m, and Carbohydrate was 80ug/ml. Functional group
were detected by using FT-IR.The antioxidant property was
evaluated using hydrogen peroxide scavenging assay and the
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percentage inhibition was calculated as 5.031 in aqueous and
9.129 in methanol. The antibacterial assay of methanolic leaf
extract showed partial effectiveness against the pathogenic
bacterial strain Escherichia coli and both the leaf extracts were
found to be ineffective against the fungal strain Aspergillus

niger.

Keywords: Phenol, Tannin, Protein, Carbohydrate,

Escherichia coli, Aspergillus niger.

Introduction:

Trianthema portulacastrum, also known as
Bishkhapra, Horse purslane, Gadabani and
Lalsabuni is one of the most common weed of
family Aizoaceae (Singh et al, 1982) .Two forms are
reported to occur in this species, a red —colored
form known as Lalsabuni and a green colored form
known as Svetsabuni which has green stem and
white flowers. It grows abundantly in Bihar, Uttar
Pradesh and West Bengal. This is not cultivated
commercially but is found as a tropical problematic
terrestrial weed by virtue of its infestation in plains,
river beds and in waste lands. Flowers bloom in the
month of February to October. The plant is used as
a herb which is found on the ground in a circle and
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4-6 feet of length and is used in ayurvedic medicine.
The plant has been found useful in the treatment of
heart diseases, anemia, inflammations, pikes and
astices. The plant has been used in the indigenous
system of medicine for the obstruction of the liver
asthma, amenorrhea, dropsy, edema and beriberi.
It also acts as antidotes to alcoholic person. In this
plant, photochemicals are present which
accumulate in different parts of the plant, such as in
the stem, leaf and root (Shanmugam et al (2006).
These compounds are known as secondary plant
metabolites and have biological properties such as
antioxidant activity, antifungal activity (Nawaz et al,
2003) molting hormone activity, antimicrobial
activity and anticarcinogenic activity (Tripathi,
2004). Bishkhapra (Trianthema portulacastrum
Linn.), belonging to the family Aizoaceae, has
enormous traditional uses against diseases and
some bioactive compounds have been isolated
from this weed. Therefore, this plant was selected
for antimicrobial assay.

Materials and Methods:

The fresh leaves of Trianthema portulacastrum
were collected from the campus of Patna Women'’s
College. The fresh leaves were cleaned and dried in
hot air oven at 45 The dried leaves were ground to a
fine powder in a blender.It was then dissolved in
distilled water and methanol in 10:1 (v/w) (Saklani
etal 2011).The mixture was centrifuged at 2500rpm
for 10 minutes. The filtrate was obtained was used
as final extract and was subjected to
differentphytochemical tests for detection, analysis
and assessment of primary and secondary
metabolites, antioxidant and antimicrobial
properties.

The aqueous and methanolic extract of leaves
of Trianthema portulacastrum were subjected to
preliminary phytochemical testing for the detection
of major chemical groups following Manjunath et
al., (2006). To test the presence of carbohydrate.

Devmurari and Jivani (2010) was followed. The
details of the tests are as follows:

One ml of aqueous and methanolic extract was
taken in test tubes separately and 2 drops of
concentrated H,SO, was added in each test tubes.
Formation of Crimson colour is the indication of
presence of Flavonoid.

One ml of aqueous and methanolic extract was
taken in test tubes separately and treated with
Mayer’s reagent. Formation of cream precipitate is
the indication of presence of alkaloid.

One ml of aqueous and methanolic extract was
taken in test tubes separately and few ml of ferric
chloride solution was added. Formation of Dark
green colour is the indication of presence of
Phenol.

One ml of aqueous and methanolic extract was
taken in test tubes separately and 2ml of
chloroform along with 3ml of conc. Sulphuric acid
was added. Formation of reddish brown colour is
the indication of presence of Terpenoid.

One ml of aqueous and methanolic extract was
taken in test tubes separately and few drops of
ferric chloride solution were added. Formation of
Black precipitate is the indication of presence of
Tannin.

One ml of aqueous and methanolic extract was
taken in test tubes separately and 2-3 drops of 1%
alcoholic a-napthol solution along with 2ml of conc.
Sulphuric acid was added. Appearance of violet
colour ring is the indication of presence of
carbohydrate.

One ml of aqueous and methanolic extract was
taken in test tubes separately and 1ml conc. Nitric
acid wasadded. A white precipitate was obtained.
The solution was heated for 1 minute and cooled
under tap water. It was made alkaline using excess
of 40% sodium hydroxide. Formation of orange
precipitate is anindication of presence of Protein.

[75>



Analysis of phytoconstituents present in the leaf extract of Trianthema portulacastrum and its antimicrobial assay

Protein estimation was done by following the
method of Lowry et al (1951). For carbohydrate and
phenol methods of Dubois et al (1956) was
followed.

Presence of functional group in the sample
was detected by FTIR.The IR spectrum of the
methanol and aqueous extract of Trianthema
portulacastrum was recorded in a FTIR
Spectrophotometer using KBr pellet method.

The leaf extracts was subjected to antibacterial
test by disc diffusion method. For this study Pure
culture of a pathogenic strain Escherichia coli was
taken. Nutrient agar was poured on 6 sterilized
petriplates. In an opaque vial, 5ml of saline water
was taken and sterilized by autoclaving at 121°C
and 15lbs/inch’ pressure for 15 minutes. The loop,
full of isolated bacteria were transferred into the
opaque vials and mixed well using vortex to develop
turbidity. With the help of sterilized pipette, 0.1ml of
each isolate was pipetted out and dropped on the
plate. It was then evenly spread over the media with
the help of sterile glass spreader. The plates were
kept at room temperature for 15minutes to allow
surface moisture to be absorbed before loading the
impregnated discs. Then, 12 discs were loaded 6
containing aqueous extract and rest 6 methanolic
extract by means of sterile forceps, strictly under
aseptic condition. The discs were placed on the
plate. Then within 15 minutes discs were loaded,
the plates were placed in incubator at 36UC for 24
hours following Tiwari et al (2011).

The leaf extract was subjected to antifungal
test by disc diffusion method. For this study pure
culture of a pathogenic strain Aspergillus niger was
taken. Potato dextrose agar was poured on 5
sterilized petriplates. In opaque vials 5ml of saline
water was taken and sterilized by autoclaving at
121°C and 15lbs/inch’pressure for 15 minutes. The
loop, full of isolated bacteria were transferred into
the opaque vials and mixed well using vortex to

develop turbidity. With the help of sterilised pipette,
1ml of each isolate was pipette out and dropped on
the plate. It was then evenly spread over the media
with the help of sterile glass spreader. The plates
were kept at room temperature for 15minutes to
allow surface moisture to be absorbed before
loading the impregnated discs. Then, 12 discs were
loaded 6 containing aqueous extract and rest 6
methanolic extract by means of sterile forceps,
strictly under aseptic condition. The discs were
placed on the plate. Then within 15 minutes discs
were loaded, the plates were placed in incubator at
27°C for 48 hours following Tiwari et al (2011).

Results and Discussion:

The phytochemical screening of the aqueous
extract of the leaf revealed that all the major
constituent responsible for nutritional and
antinutritional factors were present in the leaf
extract, as shownin Table 1.

Table 1. Phytochemical screening of leaf
extract of Trianthema portulacastrum

S. | PHYTOCHEMICAL | AQUOUS | METHANOLIC
NO. | CONSTITUENTS EXTRACT | EXTRACT
1. | FLAVANOID + B

2. | ALKALOID B +

3. | PHENOL B +

4. | TERPENOID + B

5 | TANNIN + +

6. | PROTEIN + +

7. | CARBOHYDRATE + +

Present (+), Absent (-)

It shows the presence of flavonoid, terpenoid,
tannin, protein and carbohydrate in aqueous
extract and the presence of alkaloid,
tannin,phenol,protein and carbohydrate in the
methanolic extract is similar to that obtained by the
result of Devmurari and Jivani (2010).
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The absorbance of protein, carbohydrate and
phenolis shown anditsin Table 2.

Table 2. Protein, Carbohydrate and Phenol present
in leaf extract of Trianthema portulacastrum

S. [Phyto- Wavelength | Absorbance | Concentration
No.|compounds (nm) (mg/ml)

1. |Protein 600 0.887 840

2. |Carbohydrates 490 0.921 80

3. |Phenols 765 0.428 420

Concentration of proteins was found to be
highest whereas phenol concentration was the
least which was similar to the result reported by
Freeze (1998), Thomsen et al. (1991) and
Vijayvergia and Kumar (2007).

Table 3. Antioxidant activity of leaf extract of
Trianthema portulacastrum

S. [Sample Absorbance|Absorbance| % of
No. of control | of sample | inhibition
1. | Aqueous extract 3.189 2.311 5.031
2. |Methanolicextract | 4.688 4.260 9.129

The leaf sample of Trianthema portulacastrum
showed antioxidant activity (Table 3). In aqueous
extract, the percentage of inhibition was 5.031 and
in the methanolic extract, the percentage of
inhibition was 9.129.

Table 4. Antifungal activity of leaf extract if

Trianthema portulacastrum

S. [Inoculum | Pathogenic{ Control Zone of Inhibition
No Strain Aqueous | Methanolic| Control
Extract |Extract
1. |Bacteria | Escherichia|Chloram-| — *3mm *14mm
coli phenicol
2. |Fungi Aspergillus | Fucazole| - - +
niger

Table 4 shows that the methanolic leaf extract
of Trianthema portulacastrum was ineffective
against the pathogenic fungi Aspergillus niger and
effective against the bacteria Escherichia coli.
However, aqueous extract was ineffective against
pathogenic fungi Aspergillus niger and bacteria

Escherichia coli both. Tiwari et al (2011) in his work
has reported the bio efficacy of the leaf extract in
methanol to be more effective against both bacteria
and fungi.

The FTIR peaks at 1632.9 showed the
presence of C=C (alkene), 1384.09 showed the
presence of —CH,,(alkane), 1116.35 indicates the
presence of —OH group and 552.07 indicates
presence of —C-Br(alkyl halide) in aqueous extract
and in methanol extract 1633.73 showed the
presence of C=C,1589.58 showed the presence of
NH,(amide),1384.05 showed the presence of
CH,,1350.13 showed the presence of C-F,513.72
showed the presence of C-Br.

Conclusion:

The present research work scientifically
showed that the leaves of Trianthema
portulacastrum is a potential source of vital
constituents like alkaloid, flavonoid, phenal,
terpenoid, tannin, carbohydrate and protein.
Inhibition of bacterial and fungal growth by the leaf
of Trianthema portulacastrum make them a cheap
anti-bacterial and anti-fungal agent. The leaf also
shows antioxidant activity which might be
concluded that the hepatoprotective action of
extract is due to its antioxidant activity. Hence,
more research work needs to be done in this field to
bring forth the latent potential of the leaf of
Trianthema portulacastrum which may prove to be
as usefulin medicine.

As it is a weed, widely available in all the
seasons, drastic conditions and ease of collection
in low cost, the plant could serve as a “lead” for drug
discovery that can be used for treating infectious
diseases.
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