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Abstract

Molluscs are a diverse group of species that have been recognized for their valuable contributions
to pharmacology. These organisms are known to be important natural sources of novel bioactive
compounds that have shown potential in various medicinal applications. Among these land snails
are notable for their nutritional and medicinal uses. Land snails are not only a good source of
protein but also play a significant role in traditional medicine. Moreover, different components from
land snails exhibit antimicrobial activities. In this study, the soft tissue of extracts of acetic acid,
methanol and chloroform was evaluated for antibacterial and antifungal properties. The antibacterial
activity of Ariophanta bistrialis was tested against Pseudomonas aeruginosa, Klebsiella
pneumoniae, Escherichia coli, Bacillus cereus and Salmonella typhi. The antibacterial and
antifungal properties were evaluated using the agar well diffusion technique. Significant differences
were analyzed by one-way analysis of variance (ANOVA). Differences at p < 0.05 were considered
significant. Acetic acid extracts showed maximum inhibition against Pseudomonas aeruginosa,
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Escherichia coli, and Bacillus cereus (13 and 12 mm). Ariophanta bistrialis soft tissue extracts
exhibited antifungal activity against Aspergillus flavus, and Aspergillus niger Aspergillus terreus.
This study shows that the soft tissue of the snail Ariophanta bistrialis possesses antimicrobial
compounds and can be used as a promising antimicrobial agent. The positive control, gatifloxacin,
exhibited effective inhibition across all tested bacteria, particularly against Klebsiella pneumoniae
(10 mm) and Salmonella typhi (10 mm), validating the reliability of the antimicrobial assay. In
contrast, the solvent control (DMSO) did not show any zones of inhibition, confirming that the
antimicrobial activity observed in the test samples was attributable to the snail tissue extracts and
not to the solvents used. The results encourage further investigation of Ariophanta bistrialis as a
potential source of bioactive compounds for applications in biomedical research.
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1. Introduction

Gastropods comprise approximately 80% of
molluscans, of which land snails are used
variably as food and traditional medicines due to
their high protein content. Moreover, different
components from land snails exhibit antimicrobial
activities (Nantarat et al., 2019; Azeem et al.,
2022). Molluscs are rich and important groups in
the animal kingdom. Snails are especially
successful from an evolutionary standpoint, as
they have lived for over 600 million years. Their
ability to adapt to various environments and to
survive on dry land has helped them endure
extreme environmental change (Gonzalez et al.,
2007). This indicates that land snails are high in
protein content, which helps the snails to adapt
to various environments. Snails are not only
important for nutrition but are also believed to
contain bioactive compounds. These bioactive
compounds may be useful in pharmaceutical and
biomedicine for antimicrobial, anti- inflammatory
and antioxidant activity. (Nagash et al., 2010 and
Cheung et al 2015). Numerous studies on snail
mucus composition have clarified many aspects
of its properties, although much remains to be
investigated on its antibacterial activity. Recently,
several studies carried out on snail secretion
composition have confirmed that the mucus
contains a great number of natural substances
with beneficial and therapeutic properties for
human skin, such as allantoin and glycolic acid
(Ibrahim et al., 2021, Abd-El Azeem et al., 2016).

Antimicrobial resistance caused by bacterial and
fungal pathogens is a major health issue that
affects countries all over the world these days.
Because of this, there’s an urgent need of new
antimicrobial therapies that can help reduce the
resistance (Arias & Murray, 2009). Molluscs have
bioactive compounds, including peptides, sterols,
nitrogenous compounds, and fatty acid
derivatives, which have been extracted and

isolated from the protein-rich meat of molluscs
(Blunt et al., 2004). Molluscs' bioactive
compounds have shown various health benefits,
including antitumour, antibacterial, and antiviral
properties (Kamiya et al, 1989 and
Rajaganapathi et al., 2000).

Studies of plant and animal compounds are
important for potential medical use (Bansemir et
al., 2006). Pharmaceutical companies are
looking for new methods to combat diseases
caused by harmful germs and increasing drug
resistance. There is a rising demand for effective
and safe antibacterial infections are becoming
more frequent (Chellaram et al., 2004). Hence,
new antibiotics that are safer for both the
environment and human health are necessary. In

the present study, the antibacterial and
antifungal activity of soft tissue extracts of
Ariophanta  bistrialis is  evaluated and
discussed.

2. Materials and Methods
2.1 Sample Collection

The land snail species, Ariophanta bistrialis were
collected from various fields in and around
Tiruppur District, Tamil Nadu. They were
transported to the laboratory and acclimatised at
room temperature for 2 to 3 days. The weight of
each snail was recorded using a weighing
balance.

2.2 Tissue Extraction

The collected snails were deshelled and cleaned.
After being chopped into tiny pieces, the soft
tissue (viscera) was homogenized in solvents like
acetic acid, methanol and chloroform (Ulagesan
& Kim, 2018; Periyasamy et al., 2012). Each
solvent (Acetic acid, Methanol and Chloroform)
was employed in two concentrations: 1 mL and 3
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Fig.1. Ariophanta bistrialis collected from Tiruppur District, Tamil Nadu, India

mL per gram of tissue (viscera) and it was
concentrated using a rotary vacuum evaporator
with reduced pressure. After spinning at
maximum speed in a chilled centrifuge, the
homogenates were moved into sterile tubes and
stored at 4°C for future use. The crude extracts
were evaluated for their antibacterial and
antifungal properties.

2.3 Antibacterial and Antifungal Activity
Assay

The antibacterial and antifungal properties were
evaluated using the agar well diffusion technique.
70 pl aliquot of fresh bacterial or fungal culture
was added to sterile petri plates with solidified
medium (sterilized at 121°C for 15 minutes). In
1000 milliliters of distilled water, 39 grams of
Mueller-Hinton agar were dissolved for bacteria,
while 38 grams of malt agar were used for
fungus. A cotton swab was used to equally
distribute the culture throughout the surface, and
a sterile cork borer was used to make wells that
were 6 mm in diameter. Following the addition of
50 ul of each extract to the appropriate well, the
plates were incubated for 24 hours at 37°C. By
measuring the zone of inhibition that developed
after incubation (apart from the well width),
antimicrobial activity was assessed. The positive
controls were fluconazole (10 mg/ml) for fungi
and gatifloxacin (5 pg) for bacteria, whereas the
negative control was dimethyl sulfoxide (DMSO).

2.4 Statistical Analysis

All analyses were carried out in triplicate, and
results are reported as the mean * standard
deviation (SD). Significant differences were
analyzed by one-way analysis of variance
(ANOVA). Differences at p < 0.05 were
considered significant.

3. Results

The acetic acid, methanol and chloroform tissue
extraction of Ariophanta bistrialis taken for the

present study was subjected to antimicrobial
activity and revealed the following
results.

3.1 Antibacterial Activity

The antibacterial potential of Ariophanta bistrialis
soft tissue extracts was evaluated using three
different solvents—acetic acid (A), chloroform
(C), and methanol (M)—to determine their
efficacy against clinically significant bacterial
pathogens: Pseudomonas aeruginosa, Klebsiella
pneumoniae, Escherichia coli, Bacillus cereus,
and Salmonella typhi. Gatifloxacin served as the
positive control (Disc), while DMSO was used as
the solvent control.

Among the three extracts, the acetic acid extract
exhibited the most prominent antibacterial
activity. It showed the highest inhibition zone of
13 mm against Pseudomonas aeruginosa and 12
mm inhibition zone against both Escherichia coli
and Bacillus cereus, 9 mm Klebsiella
pneumoniae and 7 mm for Salmonella typhi,
indicating a broad-spectrum antibacterial effect.
The methanol extract showed moderate activity
against Pseudomonas aeruginosa and
Salmonella typhi, both with 8 mm inhibition zones
and minimal zones (2 — 5 mm) for the other
pathogens. The chloroform extract exhibited
limited antibacterial activity, particularly against
Bacillus cereus 9 mm and slight inhibitory effects
against Klebsiella pneumonia (4 mm), while its
activity against the other pathogens was minimal
(2mm or nil). The positive control, gatifloxacin,
exhibited effective inhibition across all tested
bacteria, particularly against Klebsiella
pneumoniae (10 mm) and Salmonella typhi (10
mm), validating the reliability of the antimicrobial
assay. In contrast, the solvent control
(DMSO) did not show any zones of inhibition,
confirming that the antimicrobial activity observed
in the test samples was attributable to
the snail tissue extracts and not to the solvents
used.
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3.2 Antifungal Activity

The antifungal potential of  Ariophanta
bistrialis soft tissue extracts prepared from three
different solvents —acetic acid (A), chloroform
(C), and methanol (M)— was assessed
against clinically significant fungal pathogens
Aspergillus  niger, Aspergillus flavus and
Aspergillus terreus. Fluconazole served as the
positive control while DMSO was used as the
solvent control.

Among the tested solvents, the acetic acid
extract (A) demonstrated the highest antifungal
activity. It produced an inhibition zone of 8 mm
against Aspergillus flavus 7 mm against
Aspergillus niger and 6 mm against Aspergillus
terreus. The chloroform extract (C) exhibited an
inhibition zone 6 mm against Aspergillus terreus
and no effect against the other two fungal
species. The methanol extract (M) showed weak
activity, with only minor inhibition against

Aspergillus flavus (3 mm) and no activity against
Aspergillus terreus and Aspergillus niger. In
contrast, the positive control, fluconazole (F),
showed strong antifungal activity, particularly
against Aspergillus terreus, where it produced a
10 mm inhibition zone. The DMSO control did not
exhibit any antifungal activity, confirming that the
inhibition zones observed were due to the
bioactive compounds in the extracts.

4. Discussion

Molluscs are important natural sources of
bioactive compounds that possess antimicrobial
and anti - inflammatory activities (Benkendorff et
al., 2011). There are studies on the antimicrobial
activity of crude extracts of gastropods. There
are a few reports on the antimicrobial activity of
different species of land snails (Periyasamy et
al., 2012; Valarmathi, 2016; Ulagesan and Kim,
2018; Azeem et al., 2022).
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In the present study acetic acid, methanol and
chloroform crude extracts of Ariophanta
bistrialis were evaluated for antibacterial and
antifungal activity. The acetic acid extract
showed the highest antibacterial activity with a
large zone of inhibition against Pseudomonas
aeruginosa, Escherichia coli and Bacillus cereus.
The relatively large zone of inhibition suggested
that the bioactive compounds in the acetic acid
extract are more effectively solubilized and
diffused enhancing their antimicrobial action. The
moderate activity of methanol extract and the
limited efficacy of the chloroform extract
suggest that the solvents may not be the most
suitable solvents for extracting potential
antibacterial compounds from  Ariophanta
bistrialis or the exhibited compounds had limited
efficacy.

Similar antibacterial activity of gastropods has
been reported. The antibacterial activity
against Salmonella typhi was reported by
Rajaganapathi et al. (2000). The antibacterial
activity of ethanol extract in Pila virens, fresh
water gastropod was investigated by Gayathri &
Sanjeevi, (2014).

According to (Dolashka et al., 2015) the peptides
isolated from Helix lucorum, the garden snail
were found to exhibit inhibitory activity against
Staphylococcus aureus, Staphylococcus
epidermidis and Escherichia coli.

In the present study the maximum antifungal
activity was observed against Aspergillus flavus
using acetic acid extract and minimal activity was
recorded in Aspergillus flavus using methanol
extract. Similar results have been reported by
Azeem et al. (2002) in the garden snail Helix
aspersa. The result showed that the land snail
Ariophanta bistrialis is not only a major food
source but also a potential candidate for
antimicrobial activity.

5. Conclusion

The findings of the study show that Ariophanta
bistrialis soft tissue extracts have
antibacterial and antifungal properties, with the
acetic acid extract (A) showing the strongest
activity against the majority of infections. In
particular, the acetic acid extract had the highest
efficacy against the tested strains of bacteria and
fungi, indicating its potential as a natural
antibacterial agent. Methanol and chloroform
extracts were less active, while DMSO, which
was utilized as a solvent control, had no

antibacterial properties. The acetic acid extract
from Ariophanta bistrialis exhibited the strongest
antibacterial and antifungal properties among the
soft tissue extracts. Additional research is
required to isolate and identify the active
compounds responsible for these bioactivities.
These results encourage further investigation of
Ariophanta bistrialis as a potential source of
bioactive compounds for applications in
biomedical research.
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