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Abstract

Vegetables are comparatively cheaper and rich sources of vitamins. Green leafy vegetables are an
important part of our healthy diet. They are rich in antioxidants (natural source of fibers) and also
supportimproving inflammatory response, optimal brain function, bone health and making skin glow,
etc. This research aimed to determine the phytochemical analysis and antimicrobial activity of Ipomoea
aquatica (Water spinach), Allium fistulosum (Green onion), and Cucurbitamoschata(Pumpkin) against
gram-positive bacteria (Staphylococcus aureus)and gram-negative bacteria (Escherichia coli and
Pseudomonas aureginosa). The solvent used for the extraction weacidsthanol, water, and petroleum ether,
where ethanol is polar, water is aquas and petroleum ether is non-polar. Phytochemical screening to
determine the existence of alkaloids, carbohydrates, proteins,glycosides, cardiac glycosides, amino
acid, flavonoids, tannin, terpenoids, quinone, phlobatannins, saponin, and phenolic compounds. All
plant leaves extracts were shown antibacterial activity against test pathogenic bacteria.
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Introduction

Now a day infectious diseases are the major leading causes of death seen in globally. Many infectious diseases
were treated with the herbal remedies (1). Since a long time ago plants and plant products are very useful
sourcesof pharmacology active substances and medicines (2). In this study, we can take three leafy vegetables
namelylpomoea aquatica (Water spinach), Allium fistulosum (Green onion), and Cucurbitamoschata(Kaddu).Ipomoea
aquaticaforskbelongs to the Convolvulaceae family. Generally, it grows in wild regions and widely consumed
vegetable in the Southeast Asia region (3). Naturally, biologically active compounds are present in plants proved
by phytochemical tests. These compounds are responsible for color and organoleptic properties in plants
(4).Ipomoea aquaticaforsk naturally synthesized and accumulate some secondary metabolites like tannin, alkaloids,
glycosides, volatiles oil and minerals and vitamins possess medicinal properties (5).It is also possess an insulin
like activity (6).Traditionally it is used in various treatments like nervous and general debility, worm infections,
piles, leucoderma, jaundice, leprosy and liver complaints (7).

Allium fistulosum is the biggest and most important ideal genus of the Alliaceae family (8). It is a spicy
vegetable herb of tropical regions of northern hemisphere which is used extensively to flavor up the soups,
steamed, fried, dals, salads and other cookeries. It is a vegetable with many medicinal properties oftenserves as a
food flavorant (culinary function) and for therapeutic use such as eyesight problems, headaches, common cold,
wounds, heart problems and festering sores (9-10). The Cucurbitamoschata belongs to Cucurbitaceae family. It is
most important food with several therapeutic characteristics including anti-oxidant, anti-tumor, anti-diabetic,
anti-cancer, anti-hyperlipidemic, anti-microbialand anti-inflammatorycapabilities, they also promote
immunological function. (11-13).

Materials and Methods

Collection of leaves and test organisms
Fresh leaves of Ipomoea aquatica (Water spinach), Allium fistulosum(Green onion) and Cucurbitamoschata(Pumpkin)
weregathered from the local market of Bhilai, Chhattisgarh, India, these vegetable leaves are popular by their
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common names such as karmattabhaji,pyajbhaji and kumhadabhaji respectively. The test culture Gram negative
bacteria (Escherichia coliand Pseudomonas aureginosa) and Gram positive bacteria (Staphylococcus aureus)was
collected from SSIMS (Shri Shankaracharyalnstitute of Medical Sciences)Junwani Bhilai Chhattisgarh India.

Preparation of Extraction

Test plant leaves were thoroughly rinsed with running tap water then blotted and air dried. After drying make a
powder using a grinder. After thatl0g of powdered material were soaked in 50ml of water, ethanol and
pepetroleum ether separately at 25°C temperature for 24 hours at 140rpm under shaking conditions. The extract
was filtered using a cheese (muslin) cloth and dried atlaboratory temperature (14).

Phytochemical Screening
The water,ethanol, and petroleum ether extract were used to screen chemical tests to identify the chemical
constituents of the investigated plants (15-16).

1) Wagner’s test for alkaloids: Wagner’s reagent (iodine-potassium iodide solution) was applied tol ml of plant
extract. The presence of alkaloids is indicated by the reddish-brown precipitate.

2) Molisch test for carbohydrate: Molisch reagent, which contains concentrated sulphuric acid and a-naphthol,
was applied to 1 ml of plant extract. A junction or interface between two liquids forms a violet tint when
carbohydrates are present.

3) Keller-Kiliani test for Cardiac-Glycosides: 1 ml of plant extract was treated with Keller-Kilianireagent. The
presence of cardiac glycosides is indicated by the formation of brown color in the acetic acid layer.

4) Millon’s Test for protein: One milliliter of plant extract was mixed with a few drops of Millon's reagent. The
presence of proteins is indicated by a white precipitate.

5) Ninhydrin test for amino acid: One milliliter of the plant extract was combined with a few drops of the
ninhydrin reagent. Purple is a sign of the presence of amino acids.

6) Alkaline test for flavonoids: One milliliter of plant extract receives 1-2 drops of sodium hydroxide solution.
The formation of acute yellow color, which indicates the presence of flavonoids, turns colorless with the addition
of a few drops of HCL.

7)Braymer’s test for tannin: 10 percent alcoholic ferric chloride solution was given 1 ml of plant extract to react
with. The presence of tannins is indicated by the solution taking on a blue-greenish hue.

8) Salkoski test for terpenoids: 5ml of plant extract were treated with 3ml of concentrated sulfuric acid and 2ml
of chloroform. The interface's reddish brown coloring was a sign that terpenoids were present.

9) Concentrated HCL test for quinone: With concentrated HCI, 1 ml of plant extract was treated. Quinones are
present because of the color's formation in the green.

10) Concentrated HCL test for phlobatannins: 1ml of plant extract was boiled after being given time to react
with 1 percent HCI. Phlobatannins can be detected by the red precipitate that forms when they are present.

11) Foam test for saponin: After vigorously shaking a mixture of 5 ml of distilled water and plant extract,
saponin was detected as a persistent foam.

12) Bromine-water test for phenolic: 1 milliliter of bromine-treated water added to plant extract. A phenolic
compound is present when white precipitates appear.

Antibacterial Activity

In the present study water, ethanol, and petroleum ether extract of Ipomoea aquatica, Allium fistulosum, and
Cucurbitamoschatawere used to find out their antibacterial activity by agar well diffusion technique (14).

Result

Ethanol, water and petroleum extract of Ipomoea aquatica, Allium fistulosum and Cucurbitamoschata were tested for
the presence of phytochemical compounds. According to results all extract of the Ipomoea aquaticaleaves
contained alkaloid, carbohydrate, cardiac-Glycosides, flavonoids and terpenoids. Both extract of ethanol and
water showed amino acid and tannin and separately water extract showed quinone and phenolic contents
whereas ethanol extract showed protein. All extract of Ipomoea aquaticawere not shown phlobotannins and
saponin. All extract of Allium fistulosum leaves showed alkaloids, carbohydrates, flavonoids, and terpenoids. The
amino acid was present in both ethanol and water extract. Cardiac-Glycosideswere present in ethanol and
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petroleum ether extract. Quinone and phenol werepresent in the water extract. Only saponin, tannin, and protein
are present in ethanol extract.All extract of Cucurbitamoschatacontains alkaloids. Ethanol and water extract
showed the presence of amino acid, saponin, and phenolic content. Cardiac-Glycosidesare present in both
ethanol and petroleum ether extract. Only ethanol extract showedthe presence of protein, tannin, and terpenoids.
Carbohydrates and flavonoids are present in petroleum extract and water extract. Only water extract showsthe
presence of quinone(Table No. 01).Ipomoea aquatica, Allium fistulosum, and Cucurbitamoschata all of the leaves
water, ethanol, and petroleum ether extract showed antibacterial activity against test pathogenic bacteria(Figure
No. 01).

Table No. 01: Preliminary phytochemical screening of the three extracts of Ipomoea aquatica, Allium fistulosum,
and Cucurbitamoschata.

S. | Phytochemic | Ipomoea aquatica Allium fistulosum Cucurbitamoschata

No | al Test

. Wate | Ethano | Petroleu | Wate | Ethano | Petroleu | Wate | Ethano | Petroleu

r 1 m ether r 1 m ether r 1 m ether

1. Alkaloids + + + + + + + + +

2. Carbohydrate | + + + + + + + - +

3. Cardiac- + + + - + + - + +
Glycosides

4, Protein - + - - + - - + -

5. Amino acid + + - + + - + + _

6. Flavonoids + + + + + + + - +

7. Tannin + + - - + - - + -

8. Terpenoids + + + + + + - + -

9. Quinone + - - + - - + _ _

10. | Phlobatannin | - - - - - - - - -
s

11. | Saponin - - - - + - + + R

12. | Phenolic + - - + - - + + _

Figure No. 01: Antibacterial activity of Ipomoea aquatica, Allium fistulosum, and Cucurbitamoschata against
Staphylococcus aureus,Pseudomonas aureginosa, and Escherichia coli.

Discussion

In the study, we tested the presence of different phytochemical compounds with ethanolic, water, and petroleum
ether extract in different vegetable leaves such as Ipomoea aquatic, Allium fistulosum, and Cucurbitamoschata. All
extracts showed inhibition against bacteria i.e. Staphylococcus aureus, Pseudomonas aureginosa, and Escherichia coli.
Similarly, results were found by the other Researchers in different extracts. Shamli and Chandra (2015) studied
acetone and petroleum ether extract of Ipomoea aquatica showed inhibition against the growth of Escherichia coli,
Salmonella typhy,Bacillus cereus, and Staphylococcus aureus(17).Saptianiet al. (2016) observed the ethanol and water
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extract of Ipomoea aquatica inhibit the growth of Escherichia coli, Saprolegniaspp., Pseudomonas spp.,
andAderomonashydrophila (18). Kehindeet al. (2019) studies on water extract of Ipomoea aquatica. The extract were
shown inhibition action against Escherichia coli,Vibrio anguillarum, Pseudomonas flurescens, Aeromonashydrophilia and
Salmonella typhi (14).

Chehreganier al. (2007) studied on water extract of Allium species (from Hamedan- Iran) extract. The
extract were shown inhibition against Shigellaflexinix PTCC 1234, Klebsiellapneumoniae PTCC 1053, Bacillus subtilis
PTCC 1365, Bacillus cereus PTCC 1247, Staphylococcus aureus (Lio) and Escherichia coli PTCC 1330 (19).Shinkafi
and DaUDA (2013) observed the Allium cepa (onion) cold water extract inhibited some pathogenic bacteria such
as Staphylococcus aureus, Escherichia coli, Streptococcus pyrogenes, and Streptococcuspneumoniae (20). Oyawoyeet al.
(2022) studied water and ethanol extract of A/lium cepainhibitedthe bacterial cultures Escherichia coli, Pseudomonas
aeruginosa, Staphylococcusepidermidis,Klebsiellapneumonia, and Proteus vulgaris (21).

Gloria et al. (2017) studied the methanol extract of Cucurbitamoschata, which can inhibit the growth of
Staphylococcus spp. (22). Jayasundaraer al. (2018) studied ethyl acetate and acetic acid extract of Cucurbitamoschata.
Bothextractswere inhibitedby Escherichia coli,Staphylococcus aureus,and Bacillus subtilis(23). Hussain et al. (2021)
investigated the 80% methanol extract of Cucurbita maxima, which can actively inhibit the growth of Escherichia
coli,Salmonella typhi, Bacillus subtilis,and Staphylococcus aureus as well as also showing the fungal strains growth
(24).

Conclusion

Ipomoea aquatica, Allium fistulosum, and Cucurbitamoschata are the most nutrious and medically important
vegetables, which has been consumed from the ancient time and also used in different remedies. Based on the
aimed study, it can be concluded that the all ethanolic, water and petroleum ether extracts of Ipomoea
aquatica, Allium fistulosum and Cucurbitamoschata leaves contain different types of phytochemical compounds that is
through to be the responsible for their antibacterial activity.
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