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Abstract: Bacterial Resistance is defined as the inability of antibiotics to inhibit
bacterial growth systemically, mainly caused by synthetic chemical antibiotics.
Therefore, research on pharmacological alternatives to synthetic antibiotics
with natural antibacterial agents is needed, one of which is the crude extract of
mangrove snail (T. sulcata) tested against Escherichia coli (E. coli) bacteria.
This study conducted phytochemical screening and antibacterial potential
testing of T. sulcata meat extract. T. sulcata was extracted with a polar solution
of Methanol pa 1:4. Antibacterial testing against E. coli was performed at
different extract concentration levels (5,000 ppm - 20,000 ppm). The results
showed antibacterial activity with the formation of inhibition zones in the E. coli
bacterial suspension medium. ANOVA analysis indicated that the mangrove T.
Sulcate extract at various concentrations influenced the growth of E. coli
bacteria. Differences in treatment demonstrated an increase in extract
concentration, which was directly proportional to the diameter of the inhibition
zone. Observations of changes in the inhibition zone indicated that T. sulcata
extract exhibited bacteriostatic properties against E. coli, characterized by a
reduction in the diameter of the inhibition zone at each treatment
concentration level. The formation of inhibition zones is believed to be due to
the activity of active compounds such as alkaloids, flavonoids, saponins,
phenols, and terpenoids.

Introduction

Mangrove snails (Terebralia sulcata) belong to the
Gastropoda class and dominate the mangrove forest
ecosystems in a significant part of Southeast Asia (1).
These creatures are only minimally utilized by coastal
communities as a source of animal protein and
handicraft materials (2). In the coastal communities of
Riau in Indragiri Hilir, mangrove snails are also used as
traditional remedies for various infections such as
burns, toothaches, tuberculosis, and appendicitis (3).
These findings indicate that fisheries and marine
resources hold potential in the field of pharmacology.

The National Cancer Institute (Washington) has
conducted research and screening, revealing that
several marine organisms possess biological activity as
active compounds. More than 20 different categories of
active compounds have been discovered, including

antiviral, antibacterial or antibiotic, antileukemic, anti-
inflammatory, antihelminthic, insecticidal, cytotoxic,
and anticancer agents (4). Compounds derived from
mangroves include alkaloids, flavonoids, and non-polar
saponins, which have the potential for antibacterial
properties (5).

Antibacterials are compounds used to control the
growth and development of pathogenic or harmful
bacteria (6), one of which is E. coli bacteria. E. coli
bacteria are capable of causing infections and diseases
in humans, such as urinary tract infections, diarrhea,
sepsis, and meningitis (7). E. coli was reported to have
caused diarrhea in more than 3,000 people in 14
European countries, resulting in no less than 33 deaths
(8). Current treatment for diarrhea involves the use of
expensive synthetic antibiotics produced by the
pharmaceutical industry (9).
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The use of synthetic antibiotics has side effects that
can lead to bacterial resistance if not administered
correctly according to the prescribed dosage (10).
Resistance occurs when bacteria change in some way
that reduces or eliminates the effectiveness of drugs or
chemical compounds such as antibiotics or anti-
infectives (11). In other words, the use of synthetic
antibiotics has negative effects on both the host and
the infecting bacteria. Therefore, pharmacological
research is needed to search for alternative natural
antibacterial agents available in nature to replace
synthetic antibiotics (12), and one such option is the
mangrove snail (Terebralia sulcata), which contains
active compounds (2).

Experimental Section

Material Collection

The mangrove snail (Terebralia sulcata) samples were
collected from the Clungup and Sendang Biru coastal
mangrove forests. They were selected based on their
apertural length of 3.5-6 cm and apertural diameter of
1.5-2 cm and laboratory-scale research was conducted
at the Faculty of Mathematics and Natural Sciences
(FMIPA), State University of Malang.

Collection and Separation of T. sulcata

The mangrove snail meat was separated from the
shell. This was achieved by crushing the snail shells to
access the meat. Subsequently, the snail meat was
rinsed with running water to reduce mucus content.
The cleaned snail meat was then air-dried for 7 days to
ensure it became dry without compromising the active
compound structure. This step was crucial as some
phytochemical compounds could deteriorate when
exposed to temperatures exceeding 60°C. The dried
mangrove snail meat samples were further processed
into a fine powder using a blender.

Active Compound Extraction

Soaking 250 g of fine mangrove snail powder in 1,000
mL of methanol for 3 days resulted in an extract
solution after filtration measuring 700 mL. The extract
was then concentrated using a rotary vacuum
evaporator until a paste extract sample was obtained.

Phytochemical screening

The phytochemical screening to detect 6 active
compounds requires 3 g of crude mangrove snail meat
extract using method (13), the qualitative
phytochemical testing is as follows:

Alkaloid

The crude extract (0.5 g) was mixed with 15 mL of
distilled water in a reaction tube, and the mixture was
homogenized. Then, 1 mL of 2N HCI (hydrochloric acid)
was added, and the mixture was heated in a water
bath at 100°C for 10 min. The sample was gently
shaken once during heating, and it was allowed to sit

until a clear separation occurred between the filtrate
and residue. Three drops of the filtrate were taken, and
Wagner's reagent was added. The reaction was
observed, and a positive result was indicated by the
formation of a brownish precipitate.

Saponin

The crude extract (0.5 g) was mixed with 15 mL of
distilled water in a reaction tube and homogenized.
The sample was then heated in a water bath at a
temperature of 80°C for 5 min and subsequently
allowed to cool. The residue was separated from the
filtrate, and the mixture was shaken for 10 min using a
vortex mixer. The reaction was observed, with a
positive reaction being indicated by the formation of
foam.

Steroid

The crude extract (0.5 g) was mixed with 2 mL of
acetic anhydride in a reaction tube and homogenized.
Then, 2 mL of concentrated sulfuric acid solution was
added, and the reaction was observed. A positive result
was indicated by a color change from violet to blue or
green.

Terpenoid

The crude extract (0.5 g) was mixed with 2 mL of
chloroform in a reaction tube and homogenized.
Subsequently, 2 mL of concentrated sulfuric acid
solution was added sequentially manner, followed by a
brief waiting period to observe the reaction. A positive
result was indicated by the formation of a brown color.

Flavonoid

The crude extract (0.5 g) was mixed with 15 mL of
methanol in a reaction tube and homogenized. The
sample was then heated in a water bath at 50°C for 5
min, followed by the addition of 5 drops of HCI and
0.05 g of Mg powder. A positive result was indicated by
the formation of a yellow color and the presence of a
precipitate.

Phenol

The crude extract (1 g) was mixed with 20 mL of 70%
ethanol in a reaction tube and homogenized. A5 mL
sample was taken and 10 drops of 5% FeCl; were
added. A positive result was indicated by the formation
of a green or blue color.

Antibacterial Testing

Antibacterial testing involved various extract
concentrations labeled A (5,000 ppm), B (10,000 ppm),
C (15,000 ppm), and D (20,000 ppm) dissolved in
sterile distilled water. These concentrations were
tested against E. coli bacteria at a density of 0.5x108
CFU. The bacteria were cultured in a selective Mueller-
Hinton Agar (MHA) medium. Antibacterial activity,
marked by inhibition zone formation, was assessed.
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The bacterial density was adjusted visually to match
McFarland 0.5x108 CFU, further verified by
spectrophotometry. Paper discs were used for testing,
with each disc containing 20 uL of the respective
extract concentration (A, B, C, and D). Controls
included sterile distilled water and amoxicillin at 150
ppm. Six repetitions of the antibacterial test were
conducted, and inhibition zone formation was analyzed
using single-factor ANOVA to assess concentration-
related differences.

Result and Discussion

Water Quality

The environmental parameter measurements
conducted in the research along the coastal area of
Clungup, South Malang on February 27", 2016, showed
favorable water conditions within the standard limits,
as indicated in Table 1 below.

Table 1. The results of water quality measurements.

Parameters MeantSD |Ref
Dissolved Oxygen (DO) (mg/L)|6,03 = 0,15 |>5

Salinity (0/00) 34+ 0 33-34
Temperature (°C) 30,33 + 0,58(28-32
pH 8 £ 0,06 7-8,5

Note: (Ref) according to the Indonesian Ministry of
Environment and Forestry Regulation No. 51 of 2004
for marine biota.

Table 2. Results of phytochemical screening on T.
Sulcata extract.

Compounds | Visualization | Description

Alkaloid ++ A light brown precipitate
has formed.

Flavonoid + A red or bright yellow color
has formed.

Saponin +++ Foam has formed for 6-10
minutes.

Steroid - No change in color

occurred.

Terpenoid ++ A bright brown color has

formed.

Phenol + A clear green or blue color

has formed.

Note: (-) = not detected; (+) = weak; (++) = strong;
(+++) = very strong.

The presence of mangrove forests and the
ecosystem within them is influenced by the parameters
of seawater quality and indirectly affects the
production of active compounds in marine organisms,
such as T. Sulcata.

Phytochemistry

The phytochemical screening conducted in this
research included alkaloid, flavonoid, saponin, steroid,
phenol, and terpenoid tests. By conducting these six
different phytochemical tests, it is assumed that they
collectively represent the analysis of secondary
metabolite active compounds. The results of the
phytochemical tests on the crude extract of T.
sulcata can be found in Table 2 below.

Antibacterial

The antibacterial test of T. sulcata crude extract with
different concentrations, namely A, B, C, and D, was
conducted against E. coli bacteria by measuring the
diameter of inhibition zones after 1x24 hours of
incubation. The data obtained from measuring the
inhibition zones can be seen in Figure 1.
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Figure 1. Graph of the average inhibition zone formation
during the study.

Based on the calculation of the diameter of the
inhibition zones formed by the crude extract of
mangrove snail meat against E. coli bacteria, with a
positive control of amoxicillin at 150 ppm, the highest
diameter observed was 14.42 mm, with a standard
deviation of 0.51 mm. The negative control in this
study used sterile distilled water, resulting in a
diameter and standard deviation of 0 mm. Single-factor
analysis (ANOVA) of the inhibition zone diameter
formation revealed that the calculated F-value (119.14)
was greater than the critical F-table value at a 1%
significance level (3.70). Therefore, the hypothesis (H1)
that the crude extract of mangrove snail meat (T.
Sulcata) at various concentrations effected the growth
of E. coli was accepted. Since Fcalc > Ftable, it can be
concluded that there is a significant difference in the
concentration of T. sulcata crude extract affecting the
growth of E. coli. Post hoc analysis using Tukey's
Honestly Significant Difference (HSD) test indicated
that concentration D had a significant difference,
making it the most effective concentration in inhibiting
the growth of E. coli with an average diameter of 4.05
mm.

The influence of concentration on the growth of E.
coli was observed to be directly proportional, with an
increase in extract concentration corresponding to an
increase in the inhibition zone diameter (14). The
formation of these inhibition zones is attributed to the
presence of secondary metabolite compounds in the
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crude extract of T. sulcata (15). Phytochemical testing
results showed that the crude extract of T. sulcata
contained active compounds, including alkaloids,
flavonoids, saponins, terpenoids, and phenols. These
secondary metabolites exhibited antibacterial activity
through various synergistic mechanisms, presumably
by disrupting the structure and metabolic systems of
the bacteria (16). The measurement of inhibition zone
formation by T. sulcata crude extract, ranging from
concentration A to D, against E. coli, with an average
diameter ranging from 1.92 mm to 4.05 mm, falls into
the category of weak antibacterial activity (17).
Observations of inhibition zone formation at 2x24 h
and 3x24 h showed a decrease compared to previous
observations, indicating that all concentrations of T.
sulcata crude extract have the potential as
bacteriostatic antibiotics.

Conclusion

The composition of active compounds found in the
crude extract of T. sulcata includes alkaloids (strong),
flavonoids (weak), saponins (very strong), phenols
(weak), and terpenoids (strong). The influence of
concentration on the growth of E. coli is directly
proportional, with increasing extract concentration
corresponding to an increase in the diameter of the
clear zones observed. The results of clear zone
formation by T. sulcata meat extract, ranging from
concentration A to D, against E. coli fall into the
category of weak antibacterial activity. These findings
indicate that the presence of strong saponins and
terpenoids in the extract has a significant impact on
inhibiting E. coli growth, albeit with a relatively weak
antibacterial effect overall.
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