1JBPAS, July, 2025, 14(7): 4056-4065
ISSN: 2277-4998

International Journal of Biology. Pharmacy

and Allied Sciences (IJBPAS)
‘A Bridge Beswean Laboratory md Keader’

WWW.ijbpas.com

ASSESSMENT OF ANTI-BACTERIAL AND ANTHELMINTIC ACTIVITIES
FOR SEED EXTRACT OF SAPINDUS TRIFOLIATUS — AN IN VITRO
APPROACH

SANKETH PR!, SATHVIKA P!, CHARY KV!, TASLEEM S!, BAKSHI V!, BOGGULA
N2 AND PRAGADA VR
: School of Pharmacy, Anurag University, Venkatapur, Ghatkesar, Hyderabad, Telangana, India
2: Omega College of Pharmacy, Edulabad, Ghatkesar, Hyderabad, Telangana, India
*Corresponding Author: Mr. Pragada Venkateswara Rao: E Mail: pvraopharmaS7@gmail.com

Received 24" March 2024; Revised 30 April 2024; Accepted 27" Aug. 2024; Available online 1% July 2025
https://doi.org/10.31032/1JBPAS/2025/14.7.9254
ABSTRACT

Medicinal plants have curative properties due to the presence of various complex chemical
substances of different composition, which are found as secondary plant metabolites in one or
more parts of these plants. Sapindus trifoliatus, commonly known as soap nut, has been
traditionally utilized for various medicinal purposes. This study investigates the in vitro anti-
bacterial and anti-helminthic activities of Sapindus trifoliatus seed extract. The extraction
process was carried out using methanol solvent. The anti-bacterial potential of the extract was
evaluated against a panel of pathogenic microorganisms, bacteria and using standard
microbiological assays. The findings reveal significant inhibitory effects, suggesting a
promising role for Sapindus trifoliatus seed extract in combating microbial infections.
Furthermore, the extract exhibited noteworthy anti-helminthic activity against common
parasitic worms, as evidenced by in vitro assays. The study elucidates the possible mechanisms
underlying the observed activities, shedding light on the phytochemical composition
responsible for the extract's efficacy. In conclusion, Sapindus trifoliatus seed extract emerges
as a potential source of natural compounds with anti-bacterial and anti-helminthic properties.

This research contributes valuable insights into the therapeutic applications of Sapindus
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trifoliatus, paving the way for further exploration and development of novel pharmacological

agents derived from this plant species.

Keywords: Sapindus trifoliatus, anti-bacterial activity, anthelmintic activity, Pheretima

posthuma

INTRODUCTION

Plants and organisms are used in a variety of
ways in the production of conventional and
alternative medicines. The beneficial active
ingredient can be found anywhere within the
physical structure of plant. In plant the
active ingredient might be inert in its usual
physical form, so chemical reactions and
modifications are performed to get its active
form. The active ingredient is extracted
directly from the plant, but on other
occasions the active ingredient can be
produced via synthesis by creating a
compound that behaves similarly to the
plant extract [1, 2].

Anti-bacterial activity refers to the
ability of a substance to inhibit the growth or
kill bacteria or stops them from growing and
causing disease is called an antibacterial
agent. The rich diversity of plant and animal
sources in traditional medicine has long
been recognized for their potent therapeutic
properties, particularly in terms of
antibacterial activity, often with fewer
associated side effects compared to
synthetic drugs. Examples such as neem
plants and turmeric rhizomes stand out as

natural reservoirs of compounds with

pronounced anti-bacterial efficacy [3, 4].

Anti-helminthic activity evaluations
are usually carried out in lab environments.
In vitro investigations entail subjecting
helminths to the test material and evaluating
the motility or vitality of the organisms.
Animal models are used in in vivo research
to assess the safety and effectiveness of anti-
helminthic medications. A variety of
approaches is used for studying anti-
helminthic activity, taking into account
natural sources, bioactive substances,
mechanisms of action, laboratory testing,
conventional medicine, difficulties, and
potential future research areas. The
development of practical and affordable
therapeutics for helminthic infections
necessitates a coordinated effort integrating
conventional knowledge with cutting-edge
scientific approaches [5, 6].

Sapindus trifoliatus is a species
belonging to the Sapindus genus within the
Sapindaceae family. Typically found in
tropical and subtropical regions, this plant is
characterized by its trifoliate leaves. Like
other members of the Sapindus genus,
Sapindus  trifoliatus is known for its
saponin-rich fruits. The saponins present in
the fruits have natural soap-like properties,

and the plant has been traditionally utilized
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for its cleansing properties. The seeds or
fruits, when processed, have been employed
as a natural detergent in various cultures.
Above all these Sapindus trifoliatus have

medicinal value, with extracts of different

parts of the plant which potentially exhibit
anti-inflammatory,  anthelmintic,  anti-

diabetic, anti-oxidant and anti-microbial

properties [7-9].

The aim of the present work is to
screen the in vitro anti-bacterial and
anthelmintic activity of Sapindus trifoliatus
Linn. seed methanolic extract.
MATERIALS AND METHODS
Chemicals and requirements
The solvent used for extraction are
methanol, distilled water. Nutrient agar,
albendazole, streptomycin, normal saline
and other reagents were used of laboratory
grade and analytical grade obtained from
various other commercial sources. And
Soxhlet  apparatus, heating mantle,
refrigerator, china dishes, petri plates,
micropipette, autoclave, incubator, hot air
oven, and digital balance was used in the

research work.

Collection and preparation of the plant
material and solvent extraction [10-12]

Seeds of Sapindus trifoliatus were collected
and identified. The seeds were removed
from the fruit collected from the plant
Sapindus trifoliatus. Then the seeds were
crushed into smaller particles followed by it
is subjected to prepare coarse powder with
the help of a pulverizer or electric grinder.
The 100g of seed powder of Sapindus
trifoliatus individually was subjected to
Soxhlet extraction using solvents methanol
at their boiling point for 2 continuous days.
The collected extract was subjected to
evaporation to get semisolid form of extract
considered as concentrated form of extract
stored in well closed container which can be

used for the further analysis and study.

IJBPAS, July, 2025, 14(7)

4058



Sanketh PR et al

Research Article

Figure 3: Soxhlet extraction using methanol
Preparation of test sample: The stock

Microorganisms

The anti-bacterial activity of the seed extract
of Sapindus trifoliatus was evaluated against
two strains of gram-positive bacteria such as
Staphylococcus aureus, Bacillus subtilis and
two strains of gram - negative bacteria such
as  Escherichia  coli,  pseudomonas
aeruginosa.

Earth worms

Earthworms (Pheretima Posthuma) of about
5-7 ¢cm long were collected from local area
of Venkatapur, Ghatkesar, Hyderabad used
for the present research.

In vitro pharmacological screening
Anti-bacterial activity by agar diffusion

method [13-15]

solution (1000pg/ml) of seed extract was
prepared by using DMSO.

The anti-bacterial activity of the seed
extract of Sapindus trifoliatus against
different bacterial strains was screened by
agar well diffusion method. Nutrient agar
medium was prepared and sterilized by
autoclave and poured in to sterile petri
plates. After solidification of nutrient agar
medium, the bacteria were spread separately
on agar plate by cotton swab, wells were
punched on the surface of agar medium by
using sterile borer and filled with sample
solutions of seed extract. The plates were

incubated at 37°C for 24 to 48 h. Anti-
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bacterial activity was determined by
measuring the diameter of zone of inhibition
in mm. Streptomycin (2ug/ml) was used as
the standard anti-microbial agent for anti-
bacterial activity research.
Anthelmintic activity against Indian
earthworms [1, 14]
= 10-12 Earth worms (Pheretima
posthuma) of nearly equal size (6 cm
+ 1) were selected randomly for the
present study. The worms were
acclimatized to the laboratory
conditions before experimentation.
= The methanolic seed extract of
Sapindus trifoliatus was dissolved in
DMSO (Dimethyl sulfoxide) and
adjusted the volume up to 10ml with
normal saline to get different
concentrations considered as test
solutions.
= The earth worms were divided into
groups containing six earthworms
each.
= Albendazole served as a standard
and poured into petri dishes. The test
extract was prepared in different
concentrations.
= Normal saline served as control. Six
earthworms nearly equal size 6 cm +
1 were taken for each concentration
and placed in petri dishes at room
temperature.
= The time taken for complete

paralysis and death was recorded.

The time taken for the worms to
become motionless was noted as
paralysis time and to ascertain death.
= Paralysis was said to occur when the
worms were not able to move in the
sample extract.
= Death was concluded when the
worms lost their motility followed
by fading away of their body colour.
= Albendazole was used as the
standard to compare the test
compounds.
RESULTS AND DISCUSSION
Anti-bacterial activity
The result of the anti-bacterial activity of
seed extract of Sapindus trifoliatus were
present in below Table and Figures. Seed
extract showed strong inhibitory activity
against Escherichia coli and Bacillus
subtilis. The extract did not show any anti-
bacterial activity against Staphylococcus
and Pseudomonas

aureus

(Figure 1-6).

aeruginosa

Therefore, our extract shows anti-
bacterial activity against both gram positive
and gram-negative bacteria.

Anthelmintic activity

The methanol seed extract of Sapindus
trifoliatus were evaluated by the time taken
for complete paralysis and death of
earthworms. The mean lethal time for each
test compound was recorded and compared
with standard drug. The time taken by

worms to become motionless was noted as
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paralysis time. To certain the death of the
motionless worms was frequently applied
with external stimuli, which stimulate and
induce movement in the worms, if alive. The
mean lethal time and paralysis time and
death time of the earthworms for methanol
seed extract (compound) and standard drug

(Figure 7A-C, Figure 8, 9; Table 2).

Therefore, the  anti-helminthic
activity - paralysis time (min) and death time
(min) is seen more in 200 pg/ml test
compounds for methanolic seed extract of
Sapindus

trifoliatus  compared  with

albendazole as standard drug.

Figure 5: Zone of inhibition in Sapindus trifoliatus methanolic seed extract against A) Escherichia coli B) Bacillus
subtilis C) Staphylococcus aureus D) Pseudomonas aeruginosa
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Figure 6: Zone of inhibition of streptomycin

Table 1: Antibacterial activity of methanolic seed extract of Sapindus trifoliatus

S. No. Microorganism Diameter of zone of inhibition (mm)
1 Escherichia coli 2.5
2 Bacillus subtilis 2.3

Figure 7: A) Death of earthworms at 0.1% B) Death of earthworms at 0.5% C) Death of earthworms at standard
solution

Table 2: Anthelmintic activity of methanolic seed extract of Sapindus trifoliatus

S. No. Concentration Time in minutes
For paralysis % conc. For death % conc.
0.1 0.2 0.5 0.1 0.2 0.5
1 100 pg/ml 2 20 13 50 42 38
2 200 pg/ml 18 16 10 46 38 29
3 Albendazole 15 12 8 44 34 26
4 Control - - - - - -
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Figure 8: Anthelmintic activity of methanolic seed extract of Sapindus trifoliatus - paralysis time (min)
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Figure 9: Anthelmintic activity of methanolic seed extract of Sapindus trifoliatus - Death time (min)

CONCLUSION

The anti-bacterial activity showed a
significant zone of inhibition in both gram-
positive and gram-negative bacteria when
compared with standard drug streptomycin.
The results revealed the seed extract was
potentially  effective in  suppressing
microbial growth of bacteria with variable
potency. The present study suggests that the
seed of Sapindus trifoliatus contain a

considerable amount of phytocompounds

like saponins, alkaloids, tannins, and
flavonoids which are responsible for anti-
bacterial activities. The evidence showed
that the methanolic seed extract of Sapindus
trifoliatus required least time for paralysis as
well as the death of earthworms. Hence it
was observed that the seed of the plant
Sapindus  trifoliatus, have  80-90%
significant anthelmintic activity when
compared with standard drug albendazole.

Further more research is required to found
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the mechanism of action of anti-bacterial
and anthelmintic activity for the plant and
toxicity.
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