
Abstract

This investigation aimed to examine the antibacterial activity
and phytochemical analysis of Malva parviflora L. and Phyllanthus
niruri  L. whole plant. The methanolic extract was analyzed by using
GC-MS, and the results showed that it contained a variety of
phytochemicals like Borane, chlorodipropyl; Propane, 1,2,3 trichloro;
2-Troponyl difluoroborate; 1,4 Benzenedicarboxylic acid; dimethyl ester;
Methyl 12,13 tetradecadienoate; 7-Hexadecenoic acid; methyl ester;
Methyl 9,10 octadecadienoate; beta-Sitosterol acetate; 1-(10,10-
Dimethyl-3,3- dioxo-3-thia-4- azatricyclo[5.2.1.0(1,5)] dec-4-yl)-3-
methylpent4-en-1-one; Methyl 8,9- octadecadienoate in Malva
parviflora whole plant. Phyllanthus niruri  also shows the
phytochemicals like Cyclopentyl-methylphosphinic acid; 2- isopropyl-
5-methylcyclohexyl ester; Methyl 9,10- octadecadienoate; 2,3-Bis [(4-
hydroxy-3- methoxyphenyl) methyl] butane-1,4-diol, tetramethyl ether;
Methyl 11,12- tetradecadienoate; Methyl 12,13- tetradecadienoate.
Research has also been done to investigate the antibacterial activity of
the methanolic extract against a variety of bacterial and fungal species,
when employed in concentrations of 1µL, the methanolic extract of Malva
parviflora showed a minimum inhibition zone of 8 mm against the
bacteria, Escherichia coli and 5 mm Serratia marcenscens. Similarly
utilized in concentrations of 1 µL for antifungal action 7 mm of minimum
inhibition zone against Aspergillus niger and 5mm against Penicillium
digitatum. Similarly, Phyllanthus niruri shows 5mm of inhibition against
Escherichia coli and Serratia marcenscens. The 5mm of inhibition was
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observed against Aspergillus niger and 10 mm against Penicellium
digitatum. These findings imply that Malva parviflora and Phyllanthus
niruri have the potential to be used in pharmaceutical industries, both
may work as promising natural antibacterial agents.

Key words :  Malva parviflora, Phyllanthus niruri,
antibacterial, antifungal, phytochemicals, Gas chromatography, and mass
spectrometry.

Our ancestors started the history of
phytotherapy, who had the knowledge of herbs
and knew how they could be the source in
resulting the soothing effect against certain
kinds of diseases, the practice of using plant
based drugs was 5000 year old practice8

Medicinal plants used to treat many diseases
have been an old tradition. The drugs produced
by the plants are curative, easily available, safe
to use, less expensive, and have rare side
effects. Phyllanthus niruri is a medicinal plant
belonging to the family Euphorbiaceae that is
commonly known as’ Bhoomi Amla’ in Indian
language. Phyllanthus genus includes over
700 species that are distributed in the tropical
and subtropical regions7. Malva parviflora
belongs to the family Malvaceae and fossils
have been found 23.03 to 5.333 million years
ago4,15. There are some reports on the use of
Malva spp. in silver nanoparticle biosynthesis14.
Traditional herbalists and healers used dried
powder or an infusion prepared from leaves
and roots of Malva parviflora for cleaning
wounds and sores, for treating wounds and
swellings leaves are also used for making a
hot poultice as it contains tannin, flavonoids,
polyphenols, saponins, resins, and some
alkaloids also, for treatment of bruised and
broken limbs it is incorporated into a lotion,
treatment for mouth and throat infection11.
Phyllanthus niruri is used as a medicinal plant

for various diseases like kidney stones, fever,
stomach ache, diabetes, jaundice, asthma,
gonorrhea, diarrhea, ulcers wounds, bronchial
infections, and other genital infections3,5,9.

Sample preparation: Phyllanthus
niruri and Malva parviflora were collected
from the botanical garden and identified by the
Botany Department of GGDSD College
Palwal Haryana. Plant material was dark dried
at room temperature and ground into a fine
powder with the help of a mortar and pestle,
10gm powder was mixed in 100ml methanol
and left for 24hrs, a solution was filtered and
the filtrate was collected and stored at 4o till
further studies.

GC-MS Analysis:  A gas chromato-
graphy coupled with mass spectrometry (GC-
MS) is a combined analysis that has superior
ability in analyzing organic/small biomolecules
qualitatively. Phyllanthus niruri and Malva
parviflora methanolic extract was analyzed
by Gas Chromatography–Mass Spectrometry
Agilent 8890/ 5977B series Agilent 5977B EI/
CIMSD, pressure ranges 0.001 to 13.886 psi
with 0.01 to 100 psi resolution, with 30m×
250µm× 0.25µm front SS inlet with nitrogen
as a carrier gas and same in back SS inlet but
helium as a carrier gas, which flow 1ml/min.
The temperature range was set to 60o - 280o

for 50 minutes. The solution was diluted in
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methanol 0.1 mg/mL with molecular weight
less than 500g/mol, 1µL solution was used for
injection in S1inlet Malva parviflora and S2
was Phyllanthus niruri Initial average velocity
at 160o was 38.194 cm/sec and hold up time
was 1.30 minute. At the rear SS a triple axis
detector with high energy dynode and electron
multiplier auto-sampler, temperature was
114.3o and electron mass 236.3Hz which was
connected to TIC, MS library (NIST20.L) with
Agilent Mass Hunter.

Antimicrobial Assay :

Muller Hinton Agar medium was used
for antibacterial activity by disk/well diffusion
susceptibility method. Cultured bacterial
samplers were mixed with peptone water to
make 0.5 Mc Farland Turbidity standards. The
culture sample was swabbed on Muller Hinton
agar surface and wells were created with the
help of sterile tips. Sabouraud Dextrose Agar
medium was used for antifungal activity by
well diffusion method. Cultures were mixed
with peptone water to make 0.5 Mc Farland
Turbidity standards. The culture was swabbed
on Sabouraud Dextrose Agar surface and
wells were created with the help of sterile tips.
The methanolic extract was used against
Escherichia coli, Serratia marcenscens for
antibacterial and Aspergillus niger, and
Penicellium digitatum for antifungal. Amoxicillin
potassium clavulanate was used as positive
control and methanol as a negative control.

GC-MS analysis : The Malva
parviflora whole plant GC-MS analysis shows
the presence of a different type of phytoche-
micals like  Borane, chlorodipropyl (C6H14BCl);

Propane, 1,2,3 trichloro (C3H5Cl3); 2-Troponyl
difluoroborate (C7H5BF2O2); 1,4 Benzenedi-
carboxylic acid, dimethyl ester (C10H10O4);
Methyl 12,13 tetradecadienoate (C15H26O2);
7-Hexadecenoic acid, methyl ester, (Z)
(C17H32O2); Methyl 9,10 octadecadienoate
(C19H34O2); beta-Sitosterol acetate (C31H52O2);
1-(10,10-Dimethyl-3,3-dioxo-3-thia-4-
azatricyclo[5.2.1.0(1,5)] dec-4-yl)-3-
methylpent 4-en-1-one (C16H25NO3S); Methyl
8,9- octadecadienoate (C19H34O2). Phyllanthus
niruri whole plant consists of Cyclopentyl-
methylphosphinic acid, 2- isopropyl-5-
methylcyclohexyl ester (C16H31O2P); Methyl
9,10- octadecadienoate (C19H34O2); 2,3-
Bis[(4-hydroxy-3- methoxyphenyl)methyl]
butane-1,4-diol, tetramethyl ether (C24H34O6);
Methyl 11,12- tetradecadienoate (C15H26O2);
Methyl 12,13- tetradecadienoate (C15H26O2)
(Table-1) The presence of beta-Sitosterol
acetate phytochemical in M. parviflora suitable
for antimicrobial potential it is an ingredient of
various ancient herbal formulation.

Antimicrobial assay :

Malva parviflora whole plant was
studied for antibacterial potential by disc
diffusion assay and 1µl of methanolic extract
was used against the Escherichia coli and
Serratia  marcenscens, a 8mm and 5 mm
minimum inhibition zone was observed
respectively. Phyllanthus niruri extract was
also used in the same concentration against the
same strains Escherichia coli and Serratia
marcenscens which shows a 5mm inhibition
zone. When the M. parviflora extract was
used against fungal Strains Aspergillus niger
and Penicellium digitatum for antifungal
potential the plant shows 7mm of inhibition
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Table-1. GC-MS analysis of Malva parviflora and Phyllanthus niruri
Sr Phytochemical of Chemical Phytochemicals Chemical

No. Malva parviflora Formula  of Phyllanthus niruri Formula
1 Borane, chlorodipropyl C6H14BCl Cyclopentyl- C16H31O2P

methylphosphinic acid,
2- isopropyl-5-
methylcyclohexyl ester

2 Propane, 1,2,3 trichloro C3H5Cl3 Methyl 9,10- C19H34O2

octadecadienoate
3 2-Troponyl difluoroborate C7H5BF2O2 2,3-Bis[(4-hydroxy-3- C24H34O6

methoxyphenyl) methyl]
butane-1,4-diol,
tetramethyl ether

4 1,4 Benzenedicarboxylic C10H10O4 Methyl 11,12- C15H26O2

acid, dimethyl ester tetradecadienoate
5 Methyl 12,13 C15H26O2 Methyl 12,13- C15H26O2

tetradecadienoate tetradecadienoate
6 7-Hexadecenoic acid, C17H32O2 - -

methyl ester, (Z)
7 Methyl 9,10 octadecadienoate C19H34O2 - -
8 beta-Sitosterol acetate C31H52O2 - -
9 1-(10,10-Dimethyl-3,3- dioxo- C16H25NO3S - -

3-thia-4- azatricyclo[5.2.1.0(1,5)]
dec-4-yl)-3-methylpent4-en-1-one

10 Methyl 8,9- octadecadienoate C19H34O2 - -

Table-2. Antimicrobial property of methanolic extract of Malva parviflora
and Phyllanthus niruri

S. Compound Escherichia Serratia Penicillium Aspergillus
 No. coli marcescens digitatum niger

1 Malva parviflora 8mm 5mm 5mm 7mm
2 Phyllanthus niruri 5mm 5mm 10mm 5mm
3 Amoxicillin and potassium 10mm 10mm 10mm 10mm

clavulanate (positive control)
4 Methanol (negative control) 00mm 00mm 00mm 00mm
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Table-3. Phytochemical present in Malva
parviflora and Phyllanthus niruri

methanolic extract
Sr Chemical Malva Phyllanthus
No. present parviflora  niruri
1 Alkaloids + +
2 Flavonoids + +
3 Saponins + +
4 Steroids + +
5 Glycosides + +
6 Tannins + +
7 Terpenes + +

against Aspergillus niger and 5mm of
inhibition against Penicellium digitatum. when
a similar type of concentration of Phyllanthus
niruri was used against the same fungal strain,
5mm of inhibition was observed against
Aspergillus niger and 10 mm of inhibition was
observed against Penicellium digitatum
(Table-2). The methanol used as negative
control did not show any inhibition zone against
any bacterial and fungal strain, Amoxicillin
potassium clavulanate which is used as a
positive control against both plant extract,
bacterial and fungal strains shows the 10mm
of minimum inhibition zone. The Methanolic
extract of the plant Malva parviflora aerial
parts used against Pseudomonas aeruginosa,
E. coli,  Staphylococcus  sonnei shows
antibacterial properties10. Malva parviflora
whole plant methanolic and hexane extract
shows antibacterial properties against various
gram-positive and gram-negative bacteria1.
According to Shale et al.11 methanolic extract
of Malva parviflora shows antibacterial
potential against gram positive bacteria –
Micrococcus luteus (ATCC4698), Bacillus

subtilis (ATCC 6051), Staphylococcus
aureus (ATCC 12600) and Staphylococcus
epidermidis (wild type) and gram-negative
bacteria as E. coli (ATCC 11775), Pseudomonas
aeruginosa (ATCC 10175), and Klebsiella
pneumoniae (ATCC13883). These findings
are in agreement with our findings which
indicate that both plants have antimicrobial
potential and can be utilized in herbal
formulations against various microbes. The
antimicrobial activity of  Phyllanthus niruri
has been observed against fungal and bacterial
strains6. Phyllanthus niruri whole plant
extract shows the inhibition against Escherichia
coli, Pseudomonas aeruginosa and Salmonella
typhii when tested by agar well diffusion
method report shows that the more the
concentration of extract more the inhibition
zone2. The Aqueous, methanolic and ethanolic
extract of Phyllanthus niruri were tested for
antifungal and antibacterial activities against
Aspergillus niger, Escherichia coli, Bacillus
subtilis, Staphylococcus aureus in which
methanolic and ethanolic extract shows the
maximum inhibition zone in compare to
aqueous extract13.

Phytochemicals analysis :

Malva parviflora and Phyllanthus
niruri whole plant show the presence of
tannins, alkaloids, flavonoids, glycosides,
terpenoids, and saponins (Table-3). Glycosides:
4ml extract solution was dried 2ml and 1ml
ammonium hydroxide mixed and shaken until
a reddish color developed, reporting the
presence of glycosides. Tannins : 2ml extract
was mixed with 2%, 2ml FeCl3 a blue-black
color was developed indicating the presence
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1 A

2 B

Fig. 1. 1A shows the chromatogram for Malva Parviflora and 1B chromatogram
of Phyllanthus niruri

of tannins. Steroids: The plant extract was
mixed with 2ml of chloroform and 2ml of
sulphuric acid was added by side a red upper
and yellow lower layer was produced showing
the presence of steroids. Flavonoids: 2ml
extract was mixed with aqueous NaOH a
yellow-orange color developed to indicate the
presence of flavonoids. Saponins: 2ml extract
was mixed with 5ml of distilled water and was
shaken vigorously for 30 secs and observed
for 30 minutes stable foam was produced
indicating the presence of saponins. Alkaloids:
2ml extract was mixed with 2ml 1% of HCl
and heated, Mayer‘s and Wagner‘s reagent
was added and turbidity was developed
showing the presence of Alkaloids.
Terepenoids:  2ml extract was dissolved in
2ml of chloroform and evaporated to dryness,
2ml of concentrated H2SO4 was added a

reddish brown coloration was formed at the
interface indicating the presence of terepenoids
(Table-3).

GC-MS analysis of Malva parviflora
and Phyllanthus niruri methanolic extract
shows the presence of Borane, chlorodipropyl;
Propane, 1,2,3 trichloro; 2-Troponyl difluoroborate;
1,4 Benzenedicarboxylic acid; dimethyl ester;
Methyl 12,13 tetradecadienoate; 7-Hexade-
cenoic acid; methyl ester; Methyl 9,10
octadecadienoate; beta-Sitosterol acetate; 1-
(10,10-Dimethyl-3,3-dioxo-3-thia-4- azatricyclo
[5.2.1.0(1,5)] dec-4-yl)-3-methylpent4-en-1-
one; Methyl 8,9- octadecadienoate in Malva
parviflora. And Cyclopentyl-methylphosphinic
acid; 2- isopropyl-5-methylcyclohexyl ester;
Methyl 9,10- octadecadienoate; 2,3-Bis [(4-
hydroxy-3- methoxyphenyl) methyl] butane-



2 A 2 C

2 B 2 D
Fig. 2. 2A shows minimum inhibition zone against the Penicillium digitatum, 2B Aspergillus

niger.2C for Serratia marcescens and 2D for Escherichia coli.

1,4-diol, tetramethyl ether; Methyl 11,12-
tetradecadienoate; Methyl 12,13- tetradec-
adienoate in Phyllanthus niruri. Both plants
show antimicrobial potential against bacterial
strains Escherichia coli  and Serratia
marcenscens, and fungal strain Aspergillus
niger and Penicellium digitatum. The above
reports show that both plants have a curative

potential against various microbes and can be
used in herbal formulation.
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