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Abstract

Plants are vital for life due to their various constituents, comprised of various parts like roots, 
stems, and leaves. Herbal medicines have been known to man for centuries. The study was designed 
to check and compare the antibacterial activity of onion (Allium cepa L.), neem (Azadirachta indica 
A. Juss.), and bitter gourd (Momordica charantia L.) methanolic extracts against four bacterial strains, 
Bacillus cereus, Bacillus subtilis, Escherichia coli, and Staphylococcus aureus. All bacterial strains 
were cultured on nutritional agar plates. Three parameters were used in this research: concentrations, 
pH, and temperature. The five concentrations, 50 mg/mL, 70 mg/mL, 90 mg/mL, 110 mg/mL, and 
130mg/mL were applied to all bacterial strains. At 110mg/mL, the methanolic extract of neem and bitter 
gourd applied to E.coli and S. aureus showed the largest zone of inhibition of 1.8 mm. The minimum 
inhibitory concentration (MIC) for Bacillus subtilis was 50 mg/mL when onion methanolic extract was 
applied. Onion and neem extract was found effective at 100 0C against E.coli and B. subtilis, while bitter 
gourd controls the growth of E.coli at 60 0C. The results of variable pH revealed that onion and bitter 
gourd were effective at pH 7 against B. subtilis, while neem was effective against S. aureus at pH 2. 
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Introduction

Green plants are not only the basic source of 
nutrition for almost all living things, but the secondary 
metabolites produced by the plants serve as the basic 
source of medication as well [1]. Medicinal plants, as 
a whole or their parts, like leaves, roots, seeds, fruit, 
and bark, contain phytochemicals, which are used for 
medicinal purposes and therefore are precursors for the 
production of drugs [2].

A. indica (Neem tree) belongs to the Meliaceae 
family and is widely distributed throughout South 
Asia, including Bangladesh, Pakistan, and India. Nepal, 
and Sri Lanka, exhibit extremely beneficial medicinal 
properties [3, 4]. Neem grows to a maximum height of 
25 meters, with a straight or semi-straight stem, and the 
branches are spread to make a broad crown [5]. Neem 
is used in Unani, Ayurveda, as well as in homeopathic 
medicine. Extracts of various parts of A. indica, such as 
bark, leaf, seed, and fruit, have been tested and found 
to possess antimicrobial potential against pathogenic 
microorganisms [6, 7]. The plant has become a cynosure 
of Unani medicine employed in the treatment of 
diabetic mellitus, viral infections, and fungal diseases 
like eczema/acne, ringworm, and inflammation [7-10]. 
Aqueous extract of Neem bark was reported for its 
antiulcer and antisecretory potential by [11, 12] showing 
that acetone-water extract is useful for reducing the 
viral load and the restoration of CD4+ cells.

A. cepa (Onion), cultivated throughout the world, 
is a culinary herb with an underground fleshy bulb. 
The plant belongs to the family Liliaceae which is 
usually cultivated as a spice, but it has a long history 
of medicinal uses [1]. Various Allium species have 
been used as medicinal plants in different parts of the 
world due to their bioactive constituents that cure many 
ailments and therefore prove beneficial to human health 
[13]. The onions contain an excellent proportion of 
distinct and highly valuable classes of phytochemicals, 
including flavonoids, organosulfur compounds, 
minerals, and polysaccharides. A diverse array of these 
phytochemicals contained by this universal crop imparts 
some very useful biological properties, like antioxidant, 
anti-inflammatory, and antibacterial activity [14-
16]. Tsuboki et al. [17] reported a direct reduction of 
cell proliferation in ovarian cancer by onionin [17]. 
Neuroprotective effects of the ethanolic extract of onion 
were studied by [18, 19] and reported the benefits of 
onion peel extract for weight loss applications [18, 19].

The bitter gourd, scientifically known as Mordica 
charantia L., has 22 loculi and is a member of the 

Cucurbitaceae family. The bitter gourd is mostly 
thought to have originated in India [20]. It was likely 
domesticated in southern China or eastern India in 
eastern Asia. Tender fruits are used as vegetables and 
several processed products. Most bitter gourd plants 
are monoecious, meaning they produce staminate 
and pistillate flowers. However, several reports from 
Japan, India, and China indicate that some varieties 
are gynecious, indicating they solely produce pistillate 
flowers. Fruits are considered to be the most nutritious 
vegetable among cucurbits due to their high content of 
essential nutrients, including carbohydrates, proteins, 
minerals, and vitamins, with ascorbic acid and iron. In 
addition to these nutrients, bitter gourd also contains 
compounds that give it its bitter flavor, such as 
phenols, terpenes, saponins, and glucosinolates. Fruits 
offer potential benefits in managing blood disorders, 
rheumatism, diabetes, and asthma [21].

Due to the unparalleled variety of chemicals found in 
natural products, whether in the form of pure chemicals 
or standardized plant extracts, herbal treatment is 
extremely important and offers countless opportunities 
for novel therapeutic approaches. Finding novel 
antimicrobial agents with distinct chemical structures 
and modes of action is a continuous and critical need 
for emerging and reemerging infectious diseases [22]. 
Because of this, scientist’s attention is turning more 
and more to conventional medicine for inspiration 
when developing novel antimicrobial drug formulations 
[23]. Many medicinal plants have been evaluated 
for their antimicrobial activity due to the failure of 
chemotherapeutics and the emergence of antibiotic 
resistance in pathogenic microbial infectious agents. 
Therefore, it is anticipated that phytochemicals with 
sufficient antibacterial efficacy will be employed in the 
management of bacterial infections [24]. Different plant 
parts have been used by humans to treat and prevent a 
wide range of illnesses [5].

Due to its antiviral properties, neem is also used to 
treat viruses, chikungunya, measles, and coxsackie [25]. 
Additionally, it is used to treat a variety of illnesses, 
including ringworm, gas gangrene, eczema, acne, and 
inflammation. The extracts from its leaves are also 
used to treat diabetes mellitus. Neem also possesses 
pharmacological qualities such as anti-diabetic, anti-
ulcer, anti-carcinogenic, antioxidant, and anti-malarial. 
The presence of numerous bioactive compounds in 
its different parts is thought to be responsible for the 
biological activity of plants. Neem purifies blood by 
neutralizing free radicals and returning them to their 
normal state within the body [26]. Neem's antioxidant 

The results of the present study suggest that all onion, neem, and bitter gourd extracts have compounds 
containing antibacterial properties that can potentially be useful to control food-borne pathogens. By 
comparing the extracts of selected plants, neem was found to be more effective than onion and bitter 
gourd.
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activity has a positive impact on the central nervous 
system and is also used to treat antifertility issues. 
Neem is also used in the treatment of cancer and AIDS 
because it boosts immune system function. Studies 
have shown that neem lowers blood sugar levels and is 
effective in reducing insulin usage in diabetic patients 
by 30% to 50% [27].

Allium cepa has a vast array of phytocompounds 
that have been observed, including flavonoids, phenolic 
acids, a thyocyanin, and an organosulfur component. 
Athletes used onions to purify their blood during the 
Greek and Roman eras, and onion extract was used 
to build muscle in Rome. Both wound healing and the 
treatment of pneumonia were advised by the ancient 
Greek physicians using onions. In India in the sixth 
century, onions were considered both a vital vegetable 
and spice. Additionally resistant to cardiovascular 
disease, onion extracts exhibit thrombolytic, antioxidant, 
and hypocholesterolemia-based anticancer properties 
[28].

The phytochemical prospects of the dried and 
fresh leaf extracts of bitter gourd revealed the 
presence of several secondary metabolite classes with 
antimicrobial activity, such as tannins, alkaloids, and 
flavonoids. Both fresh and dried leaves showed notable 
antimicrobial activity against every strain of bacteria 
tested, particularly E.coli. B. cereus and E. coli were 
both susceptible to the effects of ethyl acetate fractions. 
Additionally, the modulatory activity was significant 
[29].

Tropical wines like bitter gourd are primarily grown 
in Southeast Asia, China, and India. The edible fruit 
portion of the plant is the primary reason it is grown. 
The bitter taste of bitter gourd makes it unpopular 
with most people. Still, the fruit provides a number of 
important nutrients. More than 60 phytomedicines, 
including those effective against diabetes and cancer, 
are present in the entire plant. The use of the bioactive 
substances that have been separated from bitter gourd in 
functional meals and drinks is currently expanding [21]. 
Therefore, the present study was conducted to check 
the efficacy of methanolic extracts of neem leaves and 
onion fruit against some very notorious food poisoning 
bacteria.

Materials and Methods

Bacterial Strains

Four bacterial strains selected for this study include 
one Gram-negative bacteria, E. coli, and three Gram-
positive strains, S. aureus, B. cereus, and B. subtilis. 
All these four bacterial strains are facultative anaerobic 
organisms, which were identified and collected in the 
following manner: B. cereus was obtained from a rice 
field, B. subtilis was separated from the soil, S. aureus 
was separated from fresh milk, and E. coli was isolated 

from fecal-contaminated water, obtained from different 
areas of Sargodha city.

A Sampling of Plant Material

Onion (A. cepa) was purchased from the local market 
of Sargodha; bitter gourd was purchased from Khushab, 
District Sargodha; and neem (A. indica) leaves were 
collected from the Neem trees in Sargodha city. The 
fruit part of the onion, bitter gourd, and leaves of neem 
were used in this study. The fruit part of the onion was 
cut into small pieces and then shade dried in a room at 
room temperature (37°C). bitter gourd fruit was washed 
and sun dried. The Neem leaves were collected and 
thoroughly washed with water, followed by screening 
of healthy and fresh leaves, which were dried in the 
room at a room temperature of 37°C. The dried leaves 
of Neem and the fruit part of the onion and bitter gourd 
were ground to a fine powder using a blender, followed 
by preparing the methanolic extract following the 
protocol from [30].

Preparation of Methanolic Extracts

Onion, bitter gourd, and neem were extracted from 
methanol using the Soxhlet extraction method [31]. In 
the extraction chamber, which was suspended above the 
flask containing the methanol and below a condenser, the 
ground plant material was put. The solvent in the flask 
evaporated as it was heated, and then it flowed to the 
condenser and changed into a liquid that dripped into the 
extraction chamber containing the plant material. The 
extraction chamber was made to have an overflowing 
solvent that trickled back down into the boiling flask 
when the solvent level around the sample surpassed a 
certain level. The flask contains the methanolic extract 
of the plant. For the separation of methanol from plant 
extract using a rotary evaporator at 20°C. The extract 
contains a small amount of methanol. The remaining 
extract was dried at room temperature and took about 
15 days to dry completely. Extracts were stored in the 
freezer at a temperature of 4°C. The same procedure 
was repeated for all the selected plants.

Maintenance of Bacterial Culture 
and Inoculum Preparation

Pure cultures of the bacterial strains were grown, 
maintained, and refreshed on nutrient agar media and 
plates. The cultures were streaked on sterile nutrient 
agar plates and incubated at 37°C for 24 h. In order 
to prevent contamination, the bacterial cultures were 
refreshed every three to four days. Each of the pure 
bacterial cultures was grown overnight at 37°C in 
nutrient broth to create the inoculum.



Naila Riaz, et al.4

Inhibition Zone Assay

The methanolic extracts of bitter gourd, neem, and 
onion were used to check their antibacterial potential 
against the selected bacterial strains by well diffusion 
assay following the method of [32] with minor 
modifications. Briefly, bacterial strains were cultured 
using the serial dilution method. 1 mL of each strain 
was poured on its respective plate, and then, using the 
spreader, colonies of bacteria were loaded smoothly on 
their respective plates. Then extract was diluted by using 
deionized water to obtain the required concentrations. 
Then the wells of about 6 mm diameter were bored 
using cork borers on the plates, and the diluted extract 
was poured into these wells in the order of increasing 
concentrations. Deionized water was loaded on the 
plates as a negative control, while Amoxil (500 mg) was 
used as a positive control to observe the antibacterial 
potential of selected plants. The culture medium was 
incubated for one day at 37°C, followed by measuring 
the inhibition zones using a vernier caliper [33].

Minimum Inhibitory Concentration Assay

Five different concentrations, 50 mg/mL, 70 mg/mL, 
90 mg/mL, 110 mg/mL, and 130 mg/mL of methanolic 
extracts of the two plants under investigation were 
applied against the selected bacterial strains. The 
minimum inhibitory concentration (MIC) of the two 
methanolic extracts was determined following the 
protocol of [32] and proceeded as given in the above 
section. This inhibition zone assay experiment was 
performed in triplicate and calculated the MIC [24, 33].

Effect of Temperature on Antibacterial 
Activity of Plant Extract

The effect of temperature on the antibacterial 
potential of methanolic extracts of neem leaves 
and onion bulbs was investigated at five different 
temperatures. Two different concentrations, 50 mg/mL 
and 130 mg/mL, of each of the two extracts were placed 
for 30 min in water baths, already set at five different 
temperatures: 20°C, 40°C, 60°C, 80°C, and 100°C.

Effect of pH on Antibacterial 
Activity of Plant Extract

The effect of pH on methanolic extracts under 
investigation was proceeded by testing the two 
concentrations, 50 mg/mL and 130 mg/mL, of each 
extract at five different pH values (2, 5, 7, 9, and 13). The 
given pH values of the solutions under investigation were 
adjusted by adding sulfuric acid or sodium hydroxide.

Statistical Analysis

The data are expressed as the mean ± SD, and 
significant differences of triplicate measurements 

between mean values were determined by one way 
ANOVA followed by Tukey’s test with one way analysis 
of variance.

Results and Discussion

The antibacterial activity of methanolic extracts of 
onion bulb, bitter gourd, and neem leaves was checked 
against selected Gram-positive and Gram-negative 
bacterial strains. The zones of inhibition shown by 
extracts under investigation at different concentration 
ranges are shown in Table 1. The maximum zone of 
inhibition of 1.8 mm was observed by neem and bitter 
gourd methanolic extracts applied at a concentration of 
110 mg/mL against S. aureus. The minimum inhibitory 
concentration (MIC) for B. subtilis, B.cerus, S.aureus, 
and E.coli was 50 mg/mL when methanolic extracts 
of onion, neem, and bitter gourd were applied. Results 
at various concentrations revealed that at 110 mg/mL 
neem and bitter gourd extract were effective in growth 
restriction of E.coli and S. aureus. At 90 mg/mL, extract 
of onion and bitter gourd was effective against B. subtilis, 
while neem was found efficient against B.cerus at 130 
mg/ml. By using plant extract at various temperature 
ranges (Table 2), it was observed that onion and neem 
extract successfully controlled the growth of B.subtilis 
and E.coli. The extract of bitter gourd was effective at 
100 0C against S. aureus. When the plant extract was 
employed by changing pH (Table 3), it was found that B. 
sutilis showed restricted growth at pH 2 with the extracts 
of neem and bitter gourd. [24] Found very similar results 
for the methanolic extracts of neem and tulsi leaves 
against E. coli and S. aureus. Similarly, [5] showed 
that the methanolic extract of neem leaves gives quite 
big zones of inhibition for various pathogenic bacterial 
strains, like P. aeruginosa, Citrobacter subsp., Klebsiella 
pneumoniae, E. coli, Enterococcus faecalis, Proteus 
subsp., Staphylococcus epidermidis, and S. aureus. 
They suggested that Geranyl β-D-glucopyranoside 
was responsible for this antibacterial activity [5]; [25] 
tested the effect of aqueous and ethanolic onion extracts 
against different bacterial strains, including E. coli, 
Salmonella subsp., Streptococcus pneumoniae, Shigella 
subsp., and S. aureus. They reported that the zone of 
inhibition for E. coli was 23 mm, Salmonella spp. 20 
mm, S. pneumoniae 20 mm, Shigella subsp. 21 mm, and 
for Staphylococcus aureus it was 21 mm, respectively. 
The results demonstrated that both ethanolic and 
aqueous plant extracts have good antibacterial activity 
[34]. [35] Describes the antibacterial activity of A. 
cepa against bacteria strains responsible for causing 
intestinal infection, such as E. coli and Vibrio cholerae. 
The onion extract under study was found to be most 
effective against E. coli. This study also revealed that 
onion extracts have the capability to show antibacterial 
activity against bacteria causing enteric infections.

[36] Conducted research on neem extract. The 
extract was tested against bacterial strains, i.e., 
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Micrococcus glutamicus, Lactobacillus bulgaris, 
Streptococcus faecalis, Staphylococcus aureus, 
Bacillus stearothermophilus, Staphylococcus pyogenes, 
Micrococcus luteus, B. cereus, E. coli, and Pseudomonas 

aeruginosa. The extract showed results against all test 
strains. Maximum inhibitory zones were observed 
against Pseudomonas aeruginosa [36].

Bacterial
strains

Plant 
name

Methanolic extracts at different concentration (mg/mL)

Negative 
control

Positive 
control P

Value50 70 90 110 130

B. subtilis

Onion 0.3±0.2 1.2±0.2 1.6±0.1 1.3±0.1 1.2±0.2 0±00

2.2±0.25

0.260

Neem 0.9±0.1 1.2±0.1 1.3±0.2 1.2±0.1 0.9±0.1 0±00 0.016*

bitter 
gourd 0.1±0.1 0.9±0.1 1.6±0.1 1.4±0.1 1±0.1 0±00 0.000*

E. coli

Onion 1.3±0.2 0.9±0.1 1.0±0.1 1.5±0.1 1.1±0.1 0±00

1.8±0.69

0.007*

Neem 1.4±0.2 1.1±0.0 1.3±0.2 1.7±0.1 1.2±0.1 0±00 0.000*

bitter 
gourd 1.2±0.2 1.3±0.0 1.3±0.2 1.5±0.1 1.2±0.1 0±00 0.013*

S. aureus

Onion 0.9±0.0 1.0±0.2 1.0±0.0 1.3±0.2 1.4±0.2 0±00

2.1±0.20

0.117

Neem 1.1±0.1 1.2±0.1 0.9±0.1 1.8±0.1 0.7±0.2 0±00 0.000*

bitter 
gourd 1.3±0.1 1.4±0.1 1.7±0.1 1.8±0.1 0.5±0.2 0±00 0.016*

B. cereus

Onion 0.9±0.1 1.2±0.2 1.2±0.2 0.9±0.1 1.1±0.1 0±00

2.1±0.08

0.178

Neem 1.1±0.0 1.2±0.1 1.5±0.1 1.0±0.1 1.6±0.1 0±00 0.000*

bitter 
gourd 0.7±0.1 1.3±0.1 1.3±0.1 0.5±0.1 1.4±0.1 0±00 0.000*

Note: *Mean ± SD (n=3). Values present in rows are variables. Found the P values by using ANOVA and compared with significant 
(p≤0. 05). Non-significant values are (p≥0. 05)

Bacterial 
strains Plant name 

Temperature (°C) range
P value

20 40 60 80 100

B. subtilis

Onion 1.5±0.5 2±.4 1±0.4 2.3±0.4 2.4±0.2 0.128

Neem 1.5±0.2 1.7±0.2 1.0±0.2 1.4±0.2 1.7±0.1 0.002*

bitter gourd 1.5±0.5 2±1.4 1.2±0.4 2±0.4 2±0.2 0.127

E. coli

Onion 1.1±0.2 0.8±0.1 0.7±0.1 0.9±0.0 1.3±0.0 0.021*

Neem 1.5±0.1 1.3±0.1 1.1±0.1 1.3±0.1 1.7±0.2 0.000*

bitter gourd 1.2±0.2 1.2±0.5 1.5±0.5 1.2±0.5 1.5±0.6 0.001*

S. aureus

Onion 0.8±0.2 0.9±0.0 0.8±0.1 1.5±0.2 1.5±0.2 0.001*

Neem 1.1±0.1 1.0±0.1 0.8±0.1 1.5±0.2 1.6±0.1 0.000*

bitter gourd 1±0 0±00 0±00 0±00 1.5±0.5 0.000*

B. cereus

Onion 0.8±0.1 0.9±0.1 0.8±0.2 0.9±0.1 1.7±0.0 0.000*

Neem 0.1±0.2 2.5±1.75 2.5±1.5 4±1.5 1.3±0.75 0.000*

bitter gourd 0.1±0.5 2.5±1.25 2.5±1.5 3±1.25 2±1.3 0.169

Note: *Mean ± SD (n=3). Values present in rows are variables. Found the P values by using ANOVA and compared with significant 
(p≤0. 05). Non-significant values are (p≥0. 05)

Table 1. Effect of methanolic extract and Amoxil (500mg) at various concentrations.

Table 2. Effect of methanolic plant extracts at various temperature range.
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 [37] Performed experiments on food bacterial 
strains and bitter gourd gave effective results against 
them. The MIC used there is 5mg/ml and it shows 
the zone of inhibition at 12 mm. It is also found that 
the antibacterial activity of bitter gourd at different 
concentrations against E.coli is reported to be effective 
in controlling the bacterial strain [38].

The zones of inhibition for the methanolic extracts 
of neem leaves at the 50 mg/mL and 130 mg/mL 
concentrations after different temperature treatments 
are shown in Tables 1 and 1.3. A 4 mm inhibitory 
zone was observed for neem methanolic extract that 
was treated at 80°C against B. cereus. Both neem and 
onion methanolic extracts show a zone of inhibition at 
a lower concentration of 50 mg/mL and the highest 130 
mg/mL concentration by altering five different ranges 
of pH shown in Table 3. By comparing the means of 
all, using temperatures of all test bacterial strains, the 
P value was significant. [39] conducted a similar study 
by taking ethanolic extract from six plants (Psidium 
guajava L., Salvia officinalis L., Ziziphusspina Christi 
(L.) Desf., Morus alba L., and Olea europaea L.) leaves 
against different bacterial strains like S. aureus, E. coli, 
Pasteurella multocida, B. cereus, Salmonella enteritidis, 
and M. gallisepticum using agar disc diffusion technique 
and minimal inhibitory concentration (MIC). Their 
results revealed that only Psidium guajava was found 
effective against Mycoplasma gallisepticum, while all 
other extracts were effective against the remaining 
strains under study at variable concentrations ranging 
from 625 to 5000 μg/mL.

The pH result showed neem is slightly alkaline 
in nature and onion pH is acidic in nature. Another 
similar study reported that the ethanolic extract of 

roselle showed noticeable antibacterial activity against 
B. cereus, S. aureus, E. coli, S. enteritidis, Vibrio 
parahaemolyticus, and P. aeruginosa while having 
no effect against Candida albicans (fungus). Only the 
extract of thyme and clove showed an antifungal effect 
against C. albicans. Their study concluded that plant 
extracts affected the gram-positive and gram-negative 
strains at an acidic pH, disrupting the cell membranes 
of selected strains [40]. According to earlier reports, 
water extract from various plants was found to be more 
effective against bacterial strains as compared with the 
ethanolic extract from the same plants [40]. This might 
be due to the higher polarity of water and the use of 
elevated temperature during plant extract making [41]. 
Combining all the results for the three extracts under 
investigation, including the results obtained for different 
temperature and pH treatments, it can be concluded that 
neem extract exhibits a better antibacterial potential than 
onion and bitter gourd methanolic extract. The collective 
findings from this study confirm that methanolic extracts 
of neem, onion, and bitter gourd possess significant 
antibacterial properties against a range of pathogenic 
bacteria. The efficacy of these extracts, as demonstrated 
by the inhibition zones and MIC values, highlights 
their potential as alternative therapeutic agents in the 
fight against bacterial infections. Future studies should 
focus on further characterizing the active constituents 
of these extracts and exploring their integration into 
conventional treatment paradigms. By harnessing the 
power of these natural compounds, we can potentially 
develop more effective strategies to combat the growing 
challenge of antibiotic resistance. This research lays 
a foundational step towards utilizing ethnobotanical 
resources for enhancing public health initiatives and 

Bacterial
Strains Plant name

pH range
P Value

2 5 7 9 13

B. subtilis

Onion 1.1±0.0 1.3±0.1 1.6±0.0 1.2±0.2 1.3±0.2 .024*

Neem 1.4±0.1 1.0±0.1 1.0±0.1 1.0±0.2 1.0±0.1 .044*

bitter gourd 1.5±0.2 1.5±0.4 2.5±0.3 1.3±0.5 1.3±0.7 .024

E. coli

Onion 1.0±0.1 1.0±0.1 1.2±0.2 0.9±0.1 1.1±0.1 .182

Neem 1.0±0.1 1.1±0.1 1.1±0.1 0.9±0.0 0.4±0.2 .001*

bitter gourd 1.0±0.3 1.5±0.6 1.2±0.6 0.2±0.0 1.5±0.5 .001*

S. aureus

Onion 1.4±0.2 1.2±0.1 1.1±0.1 1.0±0.1 1.1±0.2 .059

Neem 1.5±0.0 1.0±0.1 1.3±0.2 1.0±0.1 1.0±0.1 .003*

bitter gourd 1.3±0.3 1.3±0.2 1.4±0.2 1.1±0.2 1.2±0.4 .217

B. cereus 

Onion 1.3±0.1 1.0±0.1 1.2±0.1 1.2±0.1 1.2±0.0 .036*

Neem 1.4±0.1 1.3±0.1 1.1±0.1 1.2±0.1 0.9±0.0 .004*

bitter gourd 1.4±0.5 1.2±0.25 1.2±0.4 1.3±0.75 1.2±0.5 .009*

Note: *Mean ± SD (n=3). Values present in rows are variables. Found the P values by using ANOVA and compared with significant 
(p≤0. 05). Non-significant values are (p≥0. 05)

Table 3. Effect of methanolic extracts at different pH range.
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underscores the necessity for continuous and in-depth 
exploration of plant-based antimicrobials.

Conclusions

The presence of various secondary metabolites 
with proven antimicrobial activity, such as steroids, 
flavonoids, alkaloids, and tannins, has been revealed 
by chemical prospection of selected plant extracts. 
In this investigation, neem, bitter gourd, and onion 
extract showed antibacterial activity against a number 
of foodborne pathogens. The methanolic plant extracts 
from all three extracts show a correlation when 
compared, and the assay to calculate the MIC has shown 
the efficacy of the extracts to be comparable with the 
selected antibiotic as a positive control. This study's 
findings also imply that phytochemical compounds 
that have antibacterial characteristics may be present 
in onion, bitter gourd, and neem extracts, making them 
valuable in the control of pathogens and bacteria causing 
food poisoning. The outcomes of the current study 
suggest that it will take a combination of approaches 
to combat the threat of antibiotic resistance, and the 
ethnobotanical approach provides the means to unlock 
and apply plant chemistry that is useful for the discovery 
of antibiotic compounds. Future research should focus 
on identifying the mechanisms through which these 
extracts combat bacterial resistance, potentially paving 
the way for novel therapeutic applications.
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