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ABSTRACT

In this work, Salmonella typhimurium, Pseudomonas

aeruginosa, Escherichia coli, and Bacillus cereus bacteria were
utilised to investigate the antibacterial activity of Moringa
oleifera leaf extracts. The extract contained flavonoids, tannins,
steroids, alkaloids, saponins, and other phytochemicals,
according to the phytochemical screening. To evaluate the
extracts' antibacterial effects on microorganisms, the well
diffusion method was performed. All of the isolates were
susceptible to the ethanolic extract. According to the study, the
enhanced solubility of the antioxidant components in ethanol
may be the cause of the ethanolic extract's higher reducing
power. These investigations offer proof in favour of the plant's

traditional therapeutic properties.
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INTRODUCTION:

Pathogenic bacterial and fungal infections pose a serious threat to human health [1].
Infectious illnesses remain a major cause of morbidity and mortality globally [2] despite the
widespread use of antibiotics and vaccination campaigns. According to reports, the main

cause of inflammation is microbial infections [3].

According to study done by the WHO in 14 different nations, 8.7% of hospital patients have
an infection while receiving medical care [4]. Escherichia coli, Staphylococcus aureus,
Pseudomonas, and S. epidermidis bacteria are those most frequently responsible for the
infection. Antibiotics are used to treat people with bacterial infections. The choice of
antibiotics employed as an infection therapy plays a significant impact in the healing of the
patient. Additionally, it was explained in the National Nosocomial Infection Surveillance
(NINS) that therapy with an inappropriate dose, duration, or dose can result in a change in the

pattern of bacteria and the development of antibiotic resistance.

One member of the Staphylococcus genus that is frequently observed in clinical interest is S.
epidermidis. These bacteria, which include the facultative anaerobe staphylococcus with
negative coagulation, are gram-positive bacteria in white or yellow colonies. The majority of
these bacteria are part of the typical human skin and mucous membrane flora. In the past,
these germs hardly ever resulted in serious infection. However, due to the growing use of
catheters, implants, and prosthetics [6]. S. epidermidis emerges as a key agent in the
development of nosocomial infections. Due of the bacterium's increasing resistance to many
microbial agents and capacity to form biofilms, treating it becomes highly challenging.
Penicillin, cifazolin, ciprofloxacin, oxacillin, and ciprofloxacin resistance has been found in
about 70% of isolated S. epidermidis. Treatment of infections will be challenging due to the
high rate of resistance [7].

The sub-Himalayan tract is home to the medium-sized Moringa oleifera tree, which is
endemic to Africa, Arabia, South Asia, South America, the Himalaya area, India, Pakistan,
the pacific and Caribbean Islands. It is in the family Moringaceae. Moringa oleifera is a plant
that has spread naturally throughout many tropical and subtropical regions of the world. It is
also known as the miracle tree, horseradish tree, drumstick tree, oil tree, and "Mother's best
friend." [9] Zeatin, quercetin, kaempferol, and a variety of other phytochemicals are all found
in abundance and in a unique combination in the Moringa oleifera plant. [10] Vitamins C, A

and are found in the leaves. Niazirinin, and Niazirin, Niazininins A and B are present in the
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ethanol extract of Moringa oleifera leaves number 6. [11] This plant's leaf has a variety of
biological effects, including the regulation of thyroid hormone, [16] the central nervous
system, digestive system, nutrition, and metabolism, as well as hypocholesterolemic,
antidiabetic, and hypertensive agents. These plants are also being investigated for their anti-
inflammatory, antimicrobial, diuretic, [17, 18, 19] antibiotic, [20] hypotensive, and
antimicrobial effects. They are also known to be hepato protective against anti-tubercular

drugs such doxorubicin and rifampicin [21].
MATERIALS AND METHODS:

Collection of Plant: 2019 saw the trial take place in the pharmacy sector. We bought some
leaves at the neighbourhood market. The health and infection-free condition of the plant was
guaranteed. The leaves were carefully cleaned by being rinsed under running water, removed

any dust or other foreign objects, and then dried.

Figure 1: Moringa oleifera Leaves

Preparation of leaf extracts: Fresh leaves weighing 20-30 grammes were cooked in 200
mL of solvent for an hour. Using Whatman filter paper No. 1, the extract was filtered before
being concentrated in a vacuum at 40°-50°C using a rotary evaporator. The soluble
components can be extracted crudely using the rotary evaporator's solvent, and these extracts

have undergone qualitative phytochemical examination and antimicrobial tests. [22]

Phytochemical analysis: The leaf extract of Moringa oleifera was subjected to
phytochemical ingredient analysis to determine the presence of flavonoids, alkaloids, volatile
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oil, steroid, glycoside, tannins, reducing sugar, and saponins. Following the instructions
provided by Talukdar AD 2010. [23]

Physiochemical Analysis: Physical and chemical attributes According to the procedures
advised by the World Health Organization, tests on leaf powder of Moringa oleifera were
conducted to determine physicochemical characteristics such as loss and drying, ash values,

pH value in 1% and 10% solution, and ethanol and methanol extractive values. [24]

Determination of antibacterial activity: Using an established approach, the antibacterial
activity of Moringa oleifera leaf extracts was assessed using the agar well diffusion method.
Inoculated with the chosen microorganisms, nutrient agar was then punched with 6mm wells
and filled with plant extracts. On the same plate as the plant extract-containing wells, control
wells without plant extract were also run. The diameter of the zone of inhibition was used to
measure the antibacterial activity after the plates had been incubated at 37°C for 24 hours. By
contrasting the zones of inhibition between the various extracts and the common antibiotic

streptomycin, the antibacterial effects of each extract were assessed. [25]
RESULTS AND DISCUSSION:

Phytochemical Investigation: According to the current study, Moringa oleifera plants
exhibit the presence of phytochemical components like alkaloids, flavonoids, carbohydrates,
glycosides, proteins, saponins, tannins, terpenoids, and anthrax quinones in various solvent

extracts. These components are shown in Table 1 of the results.
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Table 1: Qualitative phytochemical of Moringa oleifera leaf extract

S. No. | Phytochemicals Ethanol Leaf extract
Alkaloids

1 Mayer’s Test +
Wagner’s Test +
Flavonoids

2 Lead Acetate +
H2S04 Test +
Steroids

3 Libermann burchard test -

A Terpenoids
Salkowaski test +
Anthraquinone

° Born trager’s test -
Phenol

6 Ferric chloride test +
Lead acetate test +

7 Carbohydrate +

8 Protein amino acid +

9 Tannin -

10 Saponin +

11 Oils and Resins -

+=Present; -= Absent

Physiochemical Study: According to the physiochemical study, the material has a pH of 6.4,
a moisture content of 0.031, is soluble in diethyl ether but insoluble in chloroform, has a total

ash content of 96%, a saponification value of 36.1, and an acid value of 3.74.
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Table 2: Phytochemical analysis of Moringa oliefera leaf extract

S. No. Parameters Leaf Powder of Moringa oliefera

1 Moisture content 0.031%

2 Total ash value 96 %

3 pH 6.4

4 Saponification value 36.1

5 Refractive index 16

6 Acid Value 3.74

. Solubility Insoluble-c-:hloroform
Soluble-Diethyl ether

Antibacterial Activity: The antibacterial activity of Moringa oleifera Aqueous Leaf Extract
against different Bacillus cereus, Pseudomonas aeruginosa, Escherichia coli, Salmonella
typhimurium, and other four pathogenic organisms is shown in Table 3. The highest
concentration of the aqueous leaf extract is (100 mg/ml), and the lowest one is (12.5 mg/ml).
The highest antibacterial activity was detected against Escherichia coli in all different

bacteria.

Figure 2: Zone of Inhibition of Bacteria : (a) 100 pg/ml, (b) 50 pg/ml, (c) 25 pg/ml, (d)
12.5 pg/ml (e) Standard
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Table 3: Zone of inhibition for different concentrations of Moringa oleifera aqueous leaf

extract
Concentration of the leaf extract from the
) ) ] ] Standard
Microorganism Moringa oleifera (ug/ml) )
(Streptomycin)
100 50 25 125
Salmonella typhimurium | 15.5 14.2 13.7 12.6 6.6
Pseudomonas
) 15.4 2.4 2.8 2.6 6.8
aeroginosa
Escherichia coli 14.9 125 125 12.1 6.9
Bacillus cereus 15.2 10.2 115 12.3 6.5
CONCLUSION:

Based on the zone of inhibition data, Salmonella typhimurium, Pseudomonas aeruginosa,
Escherichia coli, and Bacillus cereus were all tested, and none of these microbes showed any

signs of observable growth.

The findings of the current study support the traditional use of the Moringa oleifera and can
be recommended for use as an antimicrobial agent in new medications for the treatment of
infectious diseases brought on by pathogens because the Moringa oleifera was found to have

significant antibacterial activity against the microorganisms tested.
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