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A B S T R A C T

The c urrent work a ims t o s creen t he phytoconstitutes o f t he Lactuca v irosa l eaves e thanolic e xtract by 
using GC-MS analysis and investigate its antibacterial activity. GC-MS analysis was conducted to identify 
the various phytochemical constituents within the ethanolic extracts of Lactuca virosa. Subsequently, 
protein-ligand docking was performed using proteins PDBID: 6AHT and 5C5H, revealing a strong affinity 
between the bioactive compounds and the proteins, indicating potent inhibitory action. Furthermore, 
each concentration of Lactuca virosa was assessed for antibacterial activity using Minimum Inhibitory 
Concentration (MIC) against bacterial strains including Bacillus cereus, Escherichia coli, Pseudomonas 
aeruginosa and Streptococcus mutans. Preliminary phytochemical testing revealed the presence of alkaloids, 
coumarins, flavonoids, g lycosides, phenols, t erpenoids, oils, and resins. GC-MS showed t he presence of 
many bioactive compounds in extract. Docking results highlighted that two compounds exhibited the most 
favourable binding energies of approximately -8.1 kcal/mol and -8.5 kcal/mol with 6AHT, and -8.8 kcal/mol 
with 5C5H. The e thanolic extract of 0 .4mg concentration has shown good antibacterial a ctivity against 
gram positive bacteria. The study identifies a new source of antibacterial compounds, which could lead to 
the development of new drugs, particularly effective against gram positive strains like Bacillus cereus and 
Streptococcus mutans.

Keywords: Lactuca virosa; GC-MS; Docking; ADMET; Antibacterial Activity

INTRODUCTION

Bacterial infections remain a pressing concern for public
health globally, with antibiotic resistance compounding
the challenge. Despite the advent of antibiotics, bacterial
pathogens have evolved various mechanisms to evade the
effects of these drugs, leading to the rise and spread of
resistant strains. Understanding the dynamics of bacterial
infections and antibiotic resistance is crucial for develop-
ing effective strategies to combat these threats1. Recent
studies have highlighted the escalating burden of antibiotic
resistance and its implications for global health. The
World Health Organization (WHO) reports that antibiotic
resistance is a growing concern, with multidrug-resistant
bacteria causing infections that are increasingly difficult to
treat2.

The future of antimicrobial medication use remains
uncertain due to the growing issue of microorganism
resistance.Thus, measures tomitigate this issue are required,

such as regulating the use of antibiotics, advancing research
to comprehend resistance mechanisms at the genetic level,
and conducting ongoing investigations to create novel
pharmaceuticals, both synthetic and natural. The ultimate
goal is to deliver suitable and effective antimicrobial
medications to patients3.

Lactuca virosa, a member of the Asteraceae family, is a
biennial herbaceous plant indigenous to Europe and Asia4,5.
With a rich historical presence in traditional medicine, it has
been employed for diverse purposes such as pain relief, seda-
tion, and the treatment of respiratory conditions6–8. Several
bioactive compounds including lactucin, lactucopicrin and
lactucinamide have been identified in L. virosa, contributing
to its pharmacological effects. Among these compounds,
lactucin and lactucopicrin have been reported to possess
antimicrobial properties, prompting interest in exploring the
antibacterial activity of L. virosa9.
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The molecular docking tool serves as a pivotal instru-
ment in designing drug structures and predicting binding
interactions between ligands and proteins in their three-
dimensional structures, thereby elucidating specific activity.
Leveraging ligand-based drug design with phytochemicals
helps mitigate complexity and streamline the process. By
assessing the microbial effects through binding energies of
proteins with phytochemicals sourced from L. virosa, novel
generation drugs targeting the infection and proliferation
of diverse pathogens can be developed10. The current work
aims to screen the phytoconstituents of the L. virosa leaves
ethanolic extract using GC-MS analysis and investigate its
antibacterial activity.

MATERIALS AND METHODS

Plant Collection

The raw material of freshly harvested Lactuca virosa leaves,
collected from North Karnataka, underwent authentication
by Central Ayurveda Research Institute, Bengaluru.

Plant Extract Preparation

The process began by harvesting fresh leaves of Lactuca
virosa, which were thinly sliced and air-dried. Subsequently,
approximately 25 grams of the dried leaves were subjected to
extraction using ethanol as a solvent in a Soxhlet apparatus
operating at a temperature of 78∘C. The resulting fraction
was then concentrated under reduced pressure utilizing a
rotary evaporator, yielding a concentrated extract. Following
concentration, the extract underwent analysis using Gas
Chromatography-Mass Spectrometry (GC-MS) to identify
its phytochemical constituents11.

Preliminary Phytochemical Analysis

The extract underwent preliminary phytochemical testing
to determine the presence of various chemical compounds.
Air-dried and powdered plant materials were meticulously
screened for the existence of an array of constituents
including saponins, tannins, alkaloids, flavonoids, triter-
penoids, steroids, glycosides, anthraquinones, coumarin,
gum, mucilage, carbohydrates, reducing sugars, starch,
protein, and amino acids. These screenings were conducted
in accordance with established literature and standard
procedures12–14.

GC-MS Analysis of ethanolic extract

GC-MS analysis was conducted utilizing an Elite-1 column
(100% dimethyl polysiloxane) measuring 30 × 0.25 mm
inner diameter with a film thickness of 1 micron. The oven
temperature ramped up to 300∘C at a rate of 10∘Cperminute
and was held for 6 minutes. The sample was injected in
split mode with a ratio of 10:1, and helium served as the
carrier gas with a flow rate of 1 ml/min. Mass spectrometry

was performed in a 70 eV mass range with a scan time and
range set from 45 to 450 Da. Solvent delay was set from
0 to 2 minutes, and the total run time for GC-MS was 36
minutes. Mass spectral data were acquired using TurboMass
Gold-Perkin Elmer version 5.2. Compound identification
was carried out based on comparison with available mass
spectral libraries 15,16.

Molecular Docking

A 3D structure of a protein with the PDB IDs 6AHT
(Gram+ve) and 5C5H (Gram-ve) was downloaded from
RSPDB with the required resolution for this work. The
receptor’s active site was described in the protein study17

and utilized to examine the results of the docking evaluation.
The bioactive compounds obtained from GCMS analysis
were selected as ligand. The ACD/ChemSketch tool was
used to create the ligands two-dimensional structures.
The data is converted, saved in mol format, and utilized
for docking analysis18. Molecular docking analyses were
carried out utilizing Auto Dock 4.2 software to predict the
binding interactions between proteins and ligands, aiming
to elucidate specific activities. These interactions delineate
fundamental biochemical processes based on the ligand’s
behaviour at the protein site. Docking scores obtained were
compared with the standard compound tetracycline19.

ADMET Studies

In the present study, the bioactive compounds extracted
from L. Virosa were subjected to in silico ADME screening
using the Swiss ADME website. This screening aims to
evaluate the individual ADMET behaviour of the com-
pounds and interpret the results, providing insights into their
potential pharmacological properties and drug-likeness20.
The Lipinski’s Rule of Five serves as a guideline to assess
the drug-likeness of molecules based on physicochemical
parameters. For a molecule to qualify as a ligand, it should
meet specific criteria: log P < 5, molecular weight < 500 Da,
hydrogen bond acceptors < 10, and hydrogen bond donors
< 5. Compounds violating two or more of these criteria
may be considered unsuitable for further consideration.
Furthermore, Protox II is a web server utilized for predicting
the toxicity of bioactive compounds. This tool aids in
assessing the safety profile of potential drug candidates by
predicting their toxicological properties.

Evaluation of Antibacterial activity

The extract was evaluated for its Minimum Inhibitory
Concentration (MIC) against bacterial strains such as
Bacillus cereus, Escherichia coli, Pseudomonas aeruginosa and
Streptococcus mutans using the AgarWell DiffusionMethod.
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Sample Preparation

A 10mg sample was dissolved in 1mL of Dimethyl sulfoxide
(DMSO). Subsequently, various aliquots of the sample were
prepared by pipetting 10𝜇L (0.1mg), 20𝜇L (0.2mg), 30𝜇L
(0.3mg), and 40𝜇L (0.4mg), respectively. The final volume
of each aliquot was adjusted to 50𝜇L by adding DMSO.

Standard Preparation

Tetracycline, weighing 10mg, was dissolved in 1mL of
DMSO. Subsequently, various aliquots of the standard were
prepared by pipetting 10𝜇L (0.1mg), 20𝜇L (0.2mg), 30𝜇L
(0.3mg), and 40𝜇L (0.4mg), respectively. Each aliquot’s final
volume was adjusted to 50𝜇L by adding DMSO.

Platting for MIC against organisms

Luria Bertani (LB) agar media was prepared by mixing
tryptone (10g), sodium chloride (10g), yeast extract (6g),
agar (20g), and distilled water (1000mL) to yield a total
volume of 300mL. The media was then autoclaved at 121∘C
for 15 minutes. Subsequently, approximately 25mL of the
media was dispensed into sterilized petri plates and allowed
to solidify. For inoculation, 200𝜇L of prepared inoculum
containing bacteria such as B. cereus, E. coli, P. aeruginosa,
and S.mutanswas evenly spread on separate agar plates using
a plate spreader. Subsequently, five wells, each measuring
0.6cm in diameter, were made in each plate using a borer.
Following well formation, 50𝜇L of prepared samples were
loaded into the respective wells of each plate.The plates were
then incubated at 37∘C for 24 hours. After incubation, the
Minimum Inhibitory Concentration (MIC) was recorded in
millimetres (mm)21.

RESULTS

Phytochemical screening of L virosa leaves ethanolic
extract

The crude extract from the leaves of Lactuca virosa
underwent various tests to identify its phytoconstituents.The
results obtained are given in Table 1.

GC-MS Analysis of ethanolic extract

The GC-MS chromatogram analysis (Figure 1) reveals
that the ethanolic extract of L. virosa contains thirteen
phytochemical constituents.The bioactive phytocompounds
identified in the ethanolic leaf extract demonstrate a range
of biological activities, as detailed in Table 2.

Docking studies

In our current investigation, we conducted docking studies
on five compounds using PDB IDs 6AHT for Gram-positive
and 5C5H for Gram-negative proteins. The primary objec-

Table 1: Phytochemical Screening Results of Plant Extract
Phytochemical
constituents

Test Ethanol

Alkaloids Mayer’s test
Hager’s test

+
+

Flavonoids Alkaline reagent test
FeCl3 test

+
+

Glycosides Keller-Killani test +
Tannis Gelatin test -
Phenols Ferric chloride test +
Sterols Salkowski test -
Terpenoids Salkowski test +
Saponins Foam test -
Protein detection Biuret test -
Oils and resins Precipitate test +
Coumarin
detection

Sodium Hydroxide test +

Fig. 1: GCMS graph of Luctuca virosa leaves ethanolic extract

tive was to determine the binding energies associated with
the formation of complexes and to elucidate the molecular
interactions responsible for target-specific inhibition. The
docking results are presented in Table 3. The molecular
interactions of compounds and the protein-ligand complex
are shown in Figures 2 and 3.

Fig. 2: 3D structure of the Protein ligand
complex and Molecular interactions of 1-
Hydroxypyrene and 4,4,6A,6B,8A,11,11,14B-Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,10,11,12,12A,14,14A,14B-
Octadecahydro-2 with 6AHT
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Fig. 3: 3D structure of the Protein ligand
complex and Molecular interactions of 1-
Hydroxypyrene and 4,4,6A,6B,8A,11,11,14B-Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,10,11,12,12A,14,14A,14B-
Octadecahydro-2 with 5C5H

ADMET Studies

The evaluation of ADME properties was conducted using
Swiss ADME for the bioactive compounds identified
through GCMS analysis. It’s worth noting that all com-
pounds comply with the Lipinski rule, as demonstrated in
Table 4. The Protox II server was utilized to estimate the
toxicity of the primary bioactive compounds from L. Virosa.
Most of these selected bioactive molecules surpassed all
toxicity barriers, demonstrating favourable binding energy
or drug-likeness activity (refer to Table 5).

Antibacterial activity

The antimicrobial activity of the ethanolic extract of Lactuca
virosa was studied against Bacillus cereus, Escherichia coli,
Pseudomonas aeruginosa, and Streptococcus mutans using
the Agar Well Diffusion Method, with concentrations
ranging from 0.1 to 0.4 mg/ml. The results indicated
that the extract was more potent against B. cereus and
S. mutans compared to the other tested pathogens. The
results indicated that the extract exhibited antibacterial
properties against all tested strains, with efficacy comparable
to tetracycline at a concentration of 0.4 mg/ml. The MIC
results are presented in Table 6.

DISCUSSION

The phytochemical constituents found in plants play a
vital role in their defence mechanisms against various
microorganisms, insects, and herbivores30. In the selected
plant investigated, a variety of phytochemicals have been
identified, including alkaloids, coumarins, flavonoids, glyco-
sides, phenols, terpenoids, oils and resins. These compounds
are summarized in Table 1. The presence of these bioactive
compounds suggests their potential involvement in the
observed antimicrobial properties of the plants. Alkaloids
andphenols are known for their antimicrobial properties due
to their ability to disruptmicrobial cell membranes or inhibit
essential enzymes31,32. Flavonoids possess antioxidant and

antimicrobial activities33. The presence of these phytochem-
ical constituents highlights the potential of the selected plant
as sources of antimicrobial agents and provides insights into
their mechanisms of action against microorganisms.

The ethanolic extract of L. virosa contains thirteen
phytochemical constituents as indicated by GC-MS
chromatogram analysis (Figure 1). Upon comparison with
the NIST library, these constituents were characterized
and identified. The bioactive phytocompounds identified
in the ethanolic leaf extract exhibit diverse biological
activities, as detailed in Table 2. Among the identified
compounds, the most abundant compounds are 1-
Hexyl-2-Nitrocyclohexane, 1-Hexyl-1-Nitrocyclohexane,
1-Heptacosanol, 2R-Acetoxymethyl-1,3,3-trimethyyl-4t-(3-
Methyl-2-buten-1-yl)-1t-cyclohexanol, 1-Hydroxypyrene,
and 2,4,4-Trimethyl-3-hydroxymethyl-5a-(3-Methyl-but-
2-enyl)-cyclohexene. These compounds are noted for their
antibacterial activity, indicating the potential of L. virosa as
a source of natural antibacterial agents.

The ethanolic extract of L. virosa contains thirteen
phytochemical constituents as indicated by GC-MS
chromatogram analysis (Figure 1 ). Upon comparison with
the NIST library, these constituents were characterized
and identified. The bioactive phytocompounds identified
in the ethanolic leaf extract exhibit diverse biological
activities, as detailed in Table 2. Among the identified
compounds, the most abundant compounds are 1-
Hexyl-2-Nitrocyclohexane, 1-Hexyl-1-Nitrocyclohexane,
1-Heptacosanol, 2R-Acetoxymethyl-1,3,3-trimethyyl-4t-(3-
Methyl-2-buten-1-yl)-1t-cyclohexanol, 1-Hydroxypyrene,
and 2,4,4-Trimethyl-3-hydroxymethyl-5a-(3-Methyl-but-
2-enyl)-cyclohexene. These compounds are noted for their
antibacterial activity, indicating the potential of L. virosa as
a source of natural antibacterial agents.

According to the tabulated docking results presented
in Table 3, all five compounds identified through GCMS
have effectively docked within the active binding site
of the protein domain. Notably, the calculated binding
energies for these interactions fall within the range of -6.0
to -9.0 kcal/mol. Among the five evaluated compounds,
the docking results highlighted that compounds 1-
Hydroxypyrene and 4,4,6A,6B,8A,11,11,14B-Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,10,11,12,12A,14,14A,14B-
Octadecahydro-2 exhibited superior binding energies
compared to the others. Specifically, these two compounds
demonstrated the most favourable binding energies of
approximately -8.1 and -8.5 kcal/mol with 6AHT and -8.8
and -8.8 kcal/mol with 5C5H, respectively, based on the
molecular docking analyses.

It’s worth noting that all compounds comply with the
Lipinski rule, as demonstrated in Table 4. However, the
specific molecules 2R-Acetoxymethyl-1,3,3-trimethyl-4t-(3-
Methyl-2-buten-1-yl)-1t-cyclohexanol and 2,4,4-Trimethyl-
3hydroxymethyl-5a-(3-Methyl-but-2-enyl)-cyclohexene
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Table 2: GC-MS Analysis of Phytocompounds in Lactuca virosa Ethanolic Extract
Sl.
No

Compound name Molecular
weight

Molecular formula Retention
time

Area % Biological activity

1 Sulfurous acid, 2-propyl heptyl
ester

222 C10H22O3S 17.905 2.524 Antioxidant activ-
ity

2 4-Methyloctanoic acid 158 C9H18O2 18.000 3.065 Used as flavor and
fragrance

3 1-Hexadecen-3-ol,3,5,11,15-
tetramethyl

296 C20H40O 19.061 4.566 No activity
reported

4 1-Hexyl-2-Nitrocyclohexane 213 C12H23O2N 19.506 19.622 Antimicrobial
activity22 and
Neuroactive, anti-
inflammatory,
analgesic
Property 23

5 1-Hexyl-1-Nitrocyclohexane 213 C12H23O2N 19.696 10.370 Antioxidant,
antimicrobial,
anti-inflammatory
activity24

6 1-Heptacosanol 396 C27H56O 25.268 17.443 Antimicrobial
and antioxidant
activity25

7 Pregnan-3,11-diol-20-one 334 C21H34O3 28.749 0.760 No activity
reported

8 9,19-Cyclolanost-23-ene-3,25-
diol,3-acetate,(3.Beta.,23E)

484 C32H52O3 29.205 4.002 Anti-inflammatory
and antioxidant
activity

9 2R-Acetoxymethyl-1,3,3-
trimethyyl-4t-(3-Methyl-2-
buten-1-yl)-1t-cyclohexanol

282 C17H30O3 29.775 9.134 Antibacterial,
antioxidant,
and anticancer
activities26

10 1-Hydroxypyrene 218 C16H10O 30.150 3.687 Antimicrobial,
phytotoxic,
cytotoxic and
mutagenic
activities27

11 4,4,6A,6B,8A,11,11,14B-
Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,10,11,
12,12A,14,14A,14B-
Octadecahydro-2

424 C30H48O 30.800 13.493 Antimicrobial
activity28

12 2,4,4-Trimethyl-3-
hydroxymethyl-5a-(3-Methyl-
but-2-enyl)-cyclohexene

222 C15H26O 30.900 5.010 Antioxidant Poten-
tial and Antimicro-
bial Activity29

13 2,4,4-Trimethyl-3-
hydroxymethyl-5a-(3-methyl-
but-2-enyl)-cyclohexen

222 C15H26O 31.065 6.323 Antioxidant and
antimicrobial
activity
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Table 3: Docking Results for Compounds Interacting with PDB ID: 6AHT and 5C5H

Sl. No Ligand Binding Energy (Kcal/mol)
6AHT (Gram +) 5C5H (Gram -)

1 1-Hexyl-2-Nitrocyclohexane -6.1 -6.5
2 2R-Acetoxymethyl-1,3,3-trimethyyl-4t-(3-Methyl-2-

buten-1-yl)-1t-cyclohexanol
-6.8 -7.4

3 1-Hydroxypyrene -8.1 -8.8
4 4,4,6A,6B,8A,11,11,14B-Octamethyl-

1,4,4A,5,6,6A,6B,7,8,8A,9,10,11,12,12A,14,14A,14B-
Octadecahydro-2

-8.5 -8.8

5 2,4,4-Trimethyl-3-hydroxymethyl-5a-(3-Methyl-but-2-
enyl)-cyclohexene

-6.4 -7.4

Table 4: In-silico
Sl.No Ligand Molecular

Weight
(g/mol)

Molecular
Formula

Log P H-
Donors

H-
acceptors

Rotatable
Bond

TPSA
(Å2)

1 1-Hexyl-2-Nitrocyclohexane 213.32 C12H23O2N 2.97 0 2 6 45.82
2 2R-Acetoxymethyl-1,3,3-

trimethyyl-4t-(3-Methyl-2-
buten-1-yl)-1t-cyclohexanol

282.42 C17H30O3 3.48 1 3 5 46.53

3 1-Hydroxypyrene 218.25 C16H10O 2.06 1 1 0 20.23
4 4,4,6A,6B,8A,11,11,14B-

Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,10,
11,12,12A,14,14A,14B-
Octadecahydro-2

424.70 C30H48O 4.53 0 1 0 17.07

5 2,4,4-Trimethyl-3-
hydroxymethyl-5a-(3-
Methyl-but-2-enyl)-
cyclohexene

222.37 C15H26O 3.21 1 1 3 20.23

Table 5: Toxicity profile of bioactive compounds
Sl. No Compound Predicted

Toxicity
Class

Predicted
LD50 value
(mg/kg)

Hepato-
toxicity

Carcino-
genicity

Immuno-
toxicity

Muta-
genicity

1 1-Hexyl-2-
Nitrocyclohexane

5 2700 Inactive Active Inactive Inactive

2 2R-Acetoxymethyl-
1,3,3-trimethyyl-4t-(3-
Methyl-2-buten-1-yl)-1t-
cyclohexanol

6 6800 Inactive Inactive Inactive Inactive

3 1-Hydroxypyrene 3 98 Inactive Inactive Inactive Active
4 4,4,6A,6B,8A,11,11,14B-

Octamethyl-
1,4,4A,5,6,6A,6B,7,8,8A,9,
10,11,12,12A,14,14A,14B-
Octadecahydro-2

5 5000 Inactive Inactive Active Inactive

5 2,4,4-Trimethyl-3-
hydroxymethyl-5a-(3-
Methyl-but-2-enyl)-
cyclohexene

4 1600 Inactive Inactive Inactive Inactive
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Table 6: Antibacterial activity of different concentrations of ethanolic extract of Lactuca Virosa against tested strains

Organism
Zone of inhibition (mm)

Concentration (mg/ml) Tetracycline (mg/ml)
0.1mg 0.2mg 0.3mg 0.4mg 0.1 mg 0.2 mg 0.3 mg 0.4 mg

Bacillus cereus 0.8 0.9 2.2 3.3 2.8 3.0 3.2 3.5
Escherichia coli 0.8 1.0 1.0 1.2 3.0 3.3 3.5 3.8
Pseudomonas aeruginosa 0.9 1.1 1.2 1.3 2.6 2.8 3.0 3.3
Streptococcus mutans 1.0 1.2 2.3 3.4 2.8 3.0 3.3 3.5

stood out as potential candidates for further investigation
in drug discovery and development (Table 5). This suggests
they have desirable properties that make them worth
exploring as potential therapeutic agents.

The Minimum Inhibitory Concentration (MIC) of the
L. Virosa leaf extract was assessed against Bacillus cereus,
Escherichia coli, Pseudomonas aeruginosa, and Streptococcus
mutans, using concentrations ranging from 0.1 to 0.4mg/ml.
The ethanolic extract of Lactuca virosa showed increasing
antibacterial activity with higher concentrations against
Bacillus cereus. At 0.1 mg/mL, 0.2 mg/mL and 0.3 mg/mL,
the zones of inhibition were 0.8 mm, 0.9 mm and 2.2 mm,
respectively. Significant antibacterial activity was observed
at highest concentration with 3.3 mm at 0.4 mg/mL.
Similarly, the extract showed increasing antibacterial activity
with higher concentrations against Streptococcus mutans,
with zones of inhibition from 1.0 mm at 0.1 mg/mL to 3.4
mm at 0.4 mg/mL. Antibacterial activity was observed at the
highest concentration, with a zone of inhibition of 3.3 mm at
0.4 mg/mL. Tetracycline showed higher zones of inhibition
at all concentrations, ranging from 2.8 mm to 3.5 mm.
The findings revealed that the extract displayed antibacterial
properties against all examined strains, showing efficacy
comparable to tetracycline at a concentration of 0.4mg/ml
(Table 6). Furthermore, the MIC values revealed that
the 0.4mg/ml concentration of the crude ethanol extract
effectively inhibited the growth of S. mutans and B. cereus 34.
This suggests that the extract may have potential as an
antimicrobial agent, particularly against dental caries caused
by S.mutans.The research findings suggest that the ethanolic
extract of L. virosa exhibits stronger antibacterial activity
against Gram-positive bacteria compared to Gram-negative
bacteria.

CONCLUSION

The fact that it showed different antibacterial activity
profiles against various strains, with Streptococcus mutans
and Bacillus cereus being particularly vulnerable, suggests
its potential as a source for novel antimicrobial agents. The
presence of alkaloids, terpenoids, flavonoids, and phenols in
the preliminary phytochemical screening indicates that these
compounds might contribute to the observed antibacterial
activity. However, you rightly note that further studies are
necessary to fully understand the effectiveness of the crude

extracts and to isolate and characterize the specific bioactive
compounds responsible for the antibacterial properties. It
provides a valuable foundation for further investigation into
the potential therapeutic applications of Lactuca virosa and
the discovery of new natural bioactive compounds with
antibacterial properties.
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