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Background: Human pathogenic microorganisms have developed
resistance in response to the indiscriminate use of commercial
antimicrobial drugs commonly used for the treatment of infectious
diseases. Borassus flabellifer belongs to the family of Arecaceae,
commonly known as Palmyra palm is a native of tropical Africa but
cultivated and naturalized throughout India. Different parts of the Bo-
rassus flabellifer are being used for medicinal properties. Aim: The
present study was aimed to evaluate the antimicrobial activity by us-
ing separate alcoholic, petroleum ether and aqueous extract from
the traditional medicinal plant, Borassus flabellifer root against differ-
ent bacterial strains. Method: The antimicrobial activity of Borassus
flabellifer root was performed by standard agar well diffusion meth-
ods. We selected Gram-positive bacteria such as Staphylococcus
aureus, Bacillus subtilis and Gram-negative bacteria such as Pseu-
domonas aeruginosa, Salmonella typhimurium, Escherichia coli.

Results: All the extract from root of Borassus flabellifer showed
the good percentage inhibition on tested by the agar well diffusion
method. The minimal bactericidal concentration was found to be at
30mg/300pl from root of Borassus flabellifer when compared with
the standard drug. All bacteria were tested and showed significant
antibacterial properties.
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Conclusion: The result of the present study concluded that the root
extract of Borassus flabellifer embrace good antibacterial property.
Hence it can be used for the treatment of various infectious diseases
and wound healing. Furthermore, a comprehensive and systematic
approach to identifying compounds for this process is required.
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tilis; Escherichia Coli; Pseudomonas Aeruginosa; Staphylococcus
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Introduction

Medicinal plants contribute to ensuring a good source of a variety
of medicines. Most people in the world rely on traditional medicine,
which contains plant extracts or their active ingredients [1]. Drugs
derived from plants are relatively safer than synthetic alternatives,
and offer profound therapeutic benefits and affordable prices to treat
a variety of ailments [2]. Antimicrobial compounds have attracted
the attention of many pharmacologists and are now being part of the
key areas of research. It is well known that plants with medicinal
properties are rich in sources of these antimicrobial compounds [3].
In recent years, various strategies have been endorsed to overcome
the resistance of antibiotics. One of the recommended strategies to
achieve this goal involves the combination of other molecules with
failed antibiotics, which restore the desired antibacterial activity [4].
Human pathogens have developed resistance in response to the indis-
criminate use of commercial antimicrobial drugs commonly practiced
in the treatment of infectious diseases [5]. With this overview, our
current research work attempts to evaluate antimicrobial activity and
therapeutic potential of Borassus flabellifer root for human benefit.
The specie Borassus flabellifer belongs to the family of Arecaceae,
different parts from this plant have been reported to comprise pharma-
cological functions, including anthelmintic, antidiuretic, antioxidant,
antimalarial and immune modulatory activities [6], and also used as
medicine for diverse illnesses in traditional medicine [7]. Male flow-
ers are used for anti-inflammatory activity, the juice from flowering
stalks used for diabetes [8]. However, there is very little systematic
evidence on the biological functions of the root of this plant. There-
fore, we selected root of Borassus flabellifer to evaluate antimicrobial
activity in different human pathogenic bacterial strains.

Materials and Methods
Chemicals and Reagents

All the chemicals and reagents in this study were of Laboratory
grade purchased from Southern India Scientific Corporation, Chennai
and implemented without further purification. The standard drug Am-
picillin was acquired from Apollo pharmacy, Chennai.

Collection of Plant Materials

Root products of Borassus flabellifer were collected and brought
from Cuddalore district in Tamil Nadu, India. The plant materials
were authenticated based on organoleptic, macroscopic examination
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and certified by Professor P.Jayaraman, Department of Botany, Insti-
tute of Herbal Botany, (Authenticated no: PARC/2019/4092), Plant
Anatomy Research Centre, Tambaram, Chennai, India.

Preparation of Ethanolic, Petroleum Ether and Aqueous
Extract Separately

Extracts were prepared as described by the standard method [9].
Initially the collected plants materials were allowed to dry in sun-
shade so that the muddy portions were removed. Roots of Borassus
flabellifer were chopped and cut into small bites. Dried clean Boras-
sus flabellifer roots were coarsely powdered. Approximately 30gm of
plant powder was weighed and soaked with ethanol, petroleum ether
and distilled water separately. Three beakers were allowed to stand
for overnight or for 72 hours with intermediate shaking. Soaked solu-
tions were passed through filter paper. The filtrate was extracted by
using a Soxhlet apparatus. The extracts were concentrated to dryness
by keeping them over boiling water bath. The last traces of solvent
were removed by transferring them into a china dish and allow them
to heat through a sand bath at normal temperature. In order to prevent
charring or denature of compound, care should be taken and avoid
overheating [10,2]. The yield of the ethanolic (2.5gm), petroleum
ether (2gm) and aqueous (2gm) extracts were noted for future refer-
ence. Dried crude extract is stored in sterile amber color bottles in the
refrigerator until used for further investigation.

Microorganisms

The microorganism of Gram-positive strain Staphylococcus au-
reus and Bacillus subtilis as well as Gram negative strain such as,
Pseudomonas aeruginosa, Salmonella typhimurium and Escherichia
coli, were acquired as stock culture from Microbiology Lab of SRM
Medical College and Research Institute, Kattankulathur, were used
for the evaluation of antibacterial studies.

Aseptic Condition

Laminar flow unit is sophisticated appliance that can further help
to prevent contamination of reagents and biological cultures. The
laminar air flow chamber was sterilized with 90% ethanol and irradi-
ated with short wave UV light (from laminar) for 15minutes. All other
equipment used to continue the experiment was sterilized. In order
to determine their viability of microorganisms, they were allowed to
sub cultured in the nutrient agar medium. The identity of each test
organism was confirmed by using standard culture, morphological
and biochemical techniques as described [11]. Stock cultures were
maintained on nutrient agar slants at 4°C and then sub-cultured in
nutrient broth at 37°C prior to each antimicrobial test. Inoculants of
the test organisms were standardized by methods [12]. This was done
by suspending 5 colonies of a 24hours culture in Sml of nutrient broth
and comparing the turbidity with that of 0.5 Mac farina standards af-
ter incubating at 35°C for 2hours [13].

Antimicrobial Assay

Preparation of Bacterial Culture Broth

Bacterial culture broth was prepared according to the standard
method which contained peptone-5gm, yeast extract-3gm, Nacl-5gm,
distilled water-1000ml; pH-7.0. According to the standard method,
required amount was weighed, suspended in 200ml distilled water in
500ml conical flask. The media is then stirred and then autoclaved at
121+£1°C for 15minutes. Then the broth was kept overnight for sterile

condition and intermediately check. Next day if the media is sterile,
a loop full of isolated bacterial culture were inoculated and kept for
incubation at 37+1°C for 24hours.

Agar well diffusion method for bacteria

Antibacterial studies were carried out by using the agar well diffu-
sion method. After inoculation the agar nutrient medium (HI-Media)
was prepared and transferred to 6” Petri-dishes (200mm) allowed to
solidification to make base layers. Agar well diffusion method fol-
lowed in order to identify the antimicrobial activity. Muller Hinton
Agar (MHA) plates were swabbed (sterile cotton swabs) with 8hours
old - broth culture of the respective bacteria. The seed layers were
prepared by inoculating 10ml of test organism suspension in 100ml
Mueller-Hinton agar (for bacteria). Wells of 5 to 6mm in diameter
and about 2cm a part was made in the agar medium of each of these
plates using a sterilized cork or steel borer. Dry crude petroleum ether,
ethanol and aqueous extracts from Borassus flabellifer root were used
as antimicrobial compounds against test microorganisms (Gram +ve
and Gram -ve bacteria) 37+1°C for 24hours in the upright position.
The stock solution was prepared by dissolving 1000mg of each dry
crude extracts from Borassus flabellifer root in 10ml of dimethyl
sulfoxide (DMSO) at a concentration of 100mg/ml separately and fil-
tered. From the stock solution 5mg/50ul, 10mg/100pul, 15mg/150pl,
20mg/200pl, 25mg/250ul and 30mg/300u1 of the concentration were
added to the appropriate well by using sterile syringe. The extracts
were allowed to diffuse at room temperature for 2hours without dis-
turbed. Control (DMSO) for the experiments comprising inoculums
without plant extracts were set up. Ampicillin (20pg/ml) and solvent
was act as positive control. After diffusion the plates were incubated
at 37+1°C for 18-24hours for bacterial pathogens. At the end of the
incubation period, the plates were examined for extracts antibacterial
activity by measuring the zone of inhibitions. The antibacterial zone
was measured in millimeters (mm) using a measuring scale around
the well of the Petri plate. The triplets were maintained. The antibac-
terial test was repeated three times. Each copy of the measurements
was taken in three different fixed directions and the mean values were
recorded. The standard error of the mean (SEM) can be calculated
using the following equation: s_= Based on the SEM, the following
are confidence intervals at different confidence levels. Depending on
the field of study, a confidence level of 95% (or statistical significance
of 5%) is typically used for data representation.

Sample Standard Deviation 1

N
= o T)2
s N1 ;(1, T)?,

Where: x; is one sample value.

X is the sample mean Mean( X )= zx
n

N is the sample size

Results and Discussion

The Minimal inhibitory concentration of ethanolic extract (Fig-
ure 1 (a-e), petroleum ether extracts (Figure 2 (a-e), aqueous extracts
(Figure 3 (a-e), from root of Borassus flabellifer of Gram-positive and
Gram-negative bacteria.

The table 1 showed different zone of inhibitions at different con-
centration for ethanolic, petroleum ether and aqueous extracts from
the root of Borassus flabellifer against different bacterial strains
such as Gram-positive (Staphylococcus aureus, Bacillus subtilis)
and Gram-negative (Pseudomonas aeruginosa, Salmonella typh-
imurium, Escherichia coli) bacteria. The figure 1. (a-e) shows the
zones of inhibitions were measured for each concentration on each
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Zones of inhibitions of different extracts from root of Borassus flabellifer for Gram-positive and Gram-negative bacteria (mm)
Name of the Microorganisms
Name of the extract Concentration of extracts at (mg/ul)
(Stap) (Bas) (Pseu) (Salm) (Eco)
Control (20ul) 09.7+0.7 08.7+0.7 09.0+1.1 08.7+0.7 08.7+0.7
Smg/ 50ul 11.0£0.5 09.7+0.7 09.7+0.7 11.0+0.5 09.0+1.1
10mg / 100pul 12.0+0.5 12.0+0.5 12.0+0.5 12.0+0.5 09.7+0.7
15mg/ 150pl 12.0+0.5 13.0+0.5 13.0+1.1 13.0+0.5 10.0+0.5
Ethanolic extract

Control (20pul) 10.0+0.5 09.0+1.1 09.7+0.7 09.0+1.1 09.0+1.1
20mg / 200pl 13.0+0.5 14.0+0.5 13.0+0.5 14.0+0.5 10.0+0.5
25mg / 250ul 13.0+0.5 15.0+0.5 15.0+0.5 15.0+0.5 11.0+0.5
30mg /300pl 14.0+0.5 18.0+0.5 17.0+0.5 16.0+0.5 12.0+0.5

Control (20pul) - - - 08.7+0.7 -
5mg /50l - - - 09.7+07 07.7+1.3
10mg / 100yl - - - 10.3+0.7 08.3+0.7
15mg / 150pl - - - 11.0+0.5 12.0£0.5

Petroleum ether extract

Control (20pul) 10.7+0.5 10.7+0.7 10.3+0.7 11.5+0.5 09.7+0.7
20mg / 200ul 11.0+0.5 12.0+0.5 13.0+0.5 12.0+0.7 13.0+0.5
25mg /250ul 13.0+0.5 14.0+0.5 14.0+0.5 13.0+0.5 14.0+0.5
30mg/300ul 14.0+0.5 15.0+0.5 15.0+0.5 14.0+0.5 15.0+0.7

Control (20ul) 09.7+0.7 - - - -

Smg / 50ul 10.0£0.7 - - 10.0£0.7 -

10mg / 100pl 11.0+0.7 - 13.0+0.7 12.0+0.5 -

15mg / 150ul1 11.0+0.7 - 14.0+1.3 13.0+1.7 -

Aqueous ether extract
Control (20ul) 11.0+0.7 09.7+07 13.0+0.7 12.0+0.7 08.7+07
20mg / 200ul 12.0+0.7 10.0+0.7 15.0+0.5 14.0+0.5 12.0+0.5
25mg / 250ul 13.0+0.5 11.0+0.7 16.0+0.7 15.0+0.7 13.0+0.5
30mg/300ul 14.0+0.7 12.0+£3.3 17.0+0.7 16.0+0.7 14.0+0.7
Table 1: Antibacterial activity of Ethanolic extract from root of Borassus flabellifer for Gram-positive and Gram-negative bacteria.
G

Figure (1a): Staphylococcus aureus for ethanolic Figure (1b): Bacillus subtilis for ethanolic ex- Figure (1¢): Pseudomonas aeriginosa for ethan-
extract. tract. olic extract..

Figure (1d): Salmonella typhimurium for ethan- Figure (le): Escherichia coli for ethanolic ex- Figure (2a): Staphylococcus aureus for petro-
olic extract. tract. leum ether extract.
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extract. leum ether extract

extract. extract.

ous extract. ous extract.

Figure (2b): Bacillus subtilis for petroleum ether Figure (2¢): Pseudomonas aeriginosa for petro-

Figure (2e): Escherichia coli for petroleum ether Figure (3a): Staphylococcus aureus for aqueous

Figure (3¢): Pseudomonas aeriginosa for aque- Figure (3d): Salmonella typhimurium for aque-

Figure (2d): Salmonella typhimurium for petro-
leum ether extract.

Figure (3b): Bacillus subtilis for aqueous extract.

Figure (3e): Escherichia coli for aqueous extract.

bacterial strain in mm. The zone of inhibition for Staphylococcus au-
reus shows 11mm at 50ul, 12mm at 100pl, 12mm at 150ul, 13mm
at 200pl, 13mm at 250pl, and 14mm at 300ul when compare with
control that is 9.7-10mm. The zone of inhibition for Bacillus sub-
tilis shows 9.7mm at 50ul, 12mm at 100pul, 13mm at 150ul, 14mm
at 200ul, 15mm at 250pl, and 18mm at 300ul when compare with
control that is 8.7-9mm. The zone of inhibition for Pseudomonas
aeruginosa shows 9.7mm at 50ul, 12mm at 100pl, 13mm at 150pl,
13mm at 200pl, 15mm at 250ul, and 17mm at 300ul when compare
with control that is 9-9.7mm. The zone of inhibition for Salmonella
typhimurium shows 11mm at 50ul, 12mm at 100ul, 13mm at 150ul,
14mm at 200pul, 15mm at 250ul, and 16mm at 300ul when compare
with control that is 8.7-9mm. The zone of inhibition for Escherichia
coli shows 9mm at 50ul, 9.7mm at 100ul, 10mm at 150pl, 10mm
at 200pl, 11mm at 250ul and 12mm at 300pl, when compare with
control that is 8.7-9mm for ethanolic extract from root of Borassus
flabellifer. Earlier report said that seed coat extract of the Borassus
flabellifer has been reported to possess antimicrobial activity [14], an-
tioxidant, anthelmintic, antidiuretic, immune modulatory, and antima-
larial activities [15]. The figure 2. (a-¢) shows the zone of inhibition
for Staphylococcus aureus shows 11mm at 200ul, 13mm at 250pl,
and 14mm at 300ul when compare with control that is 10.7mm.
The zone of inhibition for Bacillus subtilis shows 12mm at 200pul,
14mm at 250pl, and 15mm at 300ul when compare with control
that is 10.7mm. The zone of inhibition for Pseudomonas aeruginosa
shows 13mm at 200ul, 14mm at 250pl, and 15mm at 300ul when
compare with control that is 10.3mm. The zone of inhibition for Sa/-
monella typhimurium shows 9.7mm at 50ul, 10.3mm at 100ul, 11mm
at 150ul, 12mm at 200pl, 13mm at 250pl, 14mm at 300pul when
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compare withcontrol that is 8.7-11.5mm. The zone of inhibition for
Escherichia coli shows 7.7mm at 50ul, 8.3mm at 100ul, 12mm at
150ul, 13mm at 200pl, 14mm at 250pl and 15mm at 300ul, when
compare with control that is 9.7mm for petroleum ether extract from
root of Borassus flabellifer. Early report said that root extract of Bo-
rassus flabellifer has showed the maximum zone of inhibition (14mm)
of the root extract was observed against Klebsiclla pneumonia [16].
Seed coat extract of the Borassus flabellifer has been reported to pos-
sess antimicrobial activity [17]. The figure 3. (a-¢) shows the zone of
inhibition for Staphylococcus aureus shows 10mm at 50ul, 11mm at
100ul, 11mm at 150ul, 12mm at 200ul, 13mm at 250ul, and 14mm at
300ul when compare with control that is 9.7-11mm. The zone of inhi-
bition for Bacillus subtilis shows 10mm at 200ul, 11mm at 250ul, and
12mm at 300pl when compare with control that is 9.7mm. The zone
of inhibition for Pseudomonas aeruginosa shows 13mm at 100pul,
14mm at 150pl, 15mm at 200ul, 16mm at 250pul, and 17mm at 300pl
when compare with control that is 13mm. The zone of inhibition
for Salmonella typhimurium shows 10mm at 50ul, 12mm at 100pl,
13mm at 150pl, 14mm at 200pul, 15mm at 250pul, and 16mm at 300pl
when compare with control that is 12mm. The zone of inhibition for
Escherichia coli shows 12mm at 200ul, 13mm at 250p, and 14mm at
300ul, when compare with control that is 8.7mm for aqueous extract
from root of Borassus flabellifer. Early report said that anti-microbial
activity of ethanolic, petroleum ether and aqueous extract from root of
Borassus flabellifer by Agar Well Diffusion method for Gram positive
and Gram-negative bacteria [13]. From this present study the minimal
bactericidal concentration of ethanolic, petroleum ether and aqueous
extracts from root of Borassus flabellifer for Gram-positive bacte-
ria (Staphylococcus aureus, Bacillus subtilis) and Gram-negative
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bacteria (Pseudomonas aeruginosa, Salmonella typhimurium, Esche-
richia coli) were found to be 300ul. Therefore, the results of the pres-
ent study shows that bacterial growth was inhibited at 30mg/300pl1.

Conclusion

Information reported in this study indicated that all the extractives
did not show any inhibition or mild inhibitions at lower concentra-
tions (50ul, 100ul and 150pul) but, when the concentration was in-
creased (200pl, 2501 and 300p1) it inhibits the growth of most of the
bacterial strains tested when compared with Ampicillin which leads to
formation of the zone. Screening for antimicrobial activity shows that
the root extract of Borassus flabellifer indicates a potential source of
new anti-infective agents. Hence it is conformed that Borassus flabel-
lifer comprise good antibacterial property and supports its medicinal
importance. It was therefore concluded that many chemotherapeutic
compounds and drugs could be harvested from the root of Borassus
flabellifer for many diseases. Further inquiries are being conducted
to isolate the active principle compounds to sup port the notion that
traditional use in medicine and primarily contributes to health care.
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