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ABSTRACT

Moringaoleifera is commonly known as “Drumstick”. It is the mostgutar tropical crop. All its parts were used
especially for their pharmacological, nutritionaldawater purification properties. The seeddvfinga tree is used as a
natural flocculant which is considered to be a ratalternative in purification of water. The pueltures of bacterial
strains were isolated from various sources. Thiatied organisms were characterized by biocheméstst The organisms
were sub cultured in nutrient broth for further .ug®ringaoleifera leaves were collected fresh and air dried. Thedsav
were grounded into fine powder. The leaves wer&esban three different solvents such as water,rethand chloroform,
kept overnight and filtered out using whatmannefiltpaper no.2. The phytochemical analysis wereiethrout.
Antimicrobial assay were done with aqueous, ethanbloroform extract at different concentrationsheTzone of

inhibition were observed and tabulated.
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INTRODUCTION

Moringaoleifera is a growing fast, drought-tolerant, and, must belack several times to make it branch out
more. It will readily sprout again and all the \aile products will remain within safe. It seemghdve in impossible
places and never dies. It can be developed easily $eeds or cuttings, compost or manure are regssary. It can be
densely seeded with high yielding. The light shaflthe tree is a considerable help to most vegesalsilowering can be
induced through small watering to have a nearlytinoabus yield. Different parts of this plant comaa sketch of
important minerals, and are a good source of prptearious phenolics, vitaming — carotene and amino acids
The Moringa plant offers a rich and exceptional boration of zeatin, kaempferom, quercetin and malyer
phytochemicals. It is very significant for its meidial value. Numerous parts of the plant such asrtiots, seed, bark,
leaves, fruit, and immature pods, flowers act asliaa and circulatory drugs, antipyretic, anti wjcanti-inflammatory,
antiepileptic. Other chief medicinal propertiestbé plant include antispasmodic, diuretic, antiligrsive, cholesterol
lowering, hepatoprotective, antioxidant, antidiaiyeaintibacterial and antifungal activitiell. oleifera parts are being
employed for the treatment of different ailmentstive indigenous system of medicine, particularlySauth Asia.

In addition,M. oleifera seeds possess water purifying powers by flocciaBnam positive and Gram negative bacterial

cells.M. oleifera seeds can also be used as a less expensive bibafisior the removal of heavy metals.

In traditional Indian medicine various parts of thee are used therapeutically for treatment obweous bites,
ascites and rheumatism and helps in lowering bfmedsure. The root and bark of young trees areidenesi rubefacient,

stomachic carminative, vesicant and abortifaci€he flowers and roots contain an antibiotic thatighly effective in the
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treatment of Cholera. As the global scenario is mivanging towards the use of non- toxic and e@mnttiy products,
development of modern drugs from traditional meditplants should be emphasized for the contregboibus human and
animal diseasedoringaoleifera (Drumstick) is one such plant which is reportegpt@sess several medicinal properties.
The different parts of this plant viz. leaves, stbark, root bark, flowers, fruits and seeds aredusethe indigenous
systems of medicine for the treatment of variety hofman ailments and some parts are also eaten getaine.
During recent years considerable work has been tibitesestigate the pharmacological actions ofl#aes and seeds of
Moringaoleifera on scientific lines but only limited work has beeeported so far on antibacterial activity of
Moringaoleifera root bark though it is reported to possess variedioinal properties. Therefore, it was consideredthy

to investigate the antibacterial activitybringaoleifera root bark.

MATERIALS AND METHODS

Collection of Plant Materials

Leaves were collected from tidoringaoleifera tree at the college campus. It was ensured thapld@ was
healthy and uninfected. The leaves were washedrundaing tap water to eliminate dust and otheeifgm particles and
rinsed with distilled water. The samples were dueder shade paper towel in laboratory and thenogemized into fine

powder using a mortar and pestle and stored itighit bottles and were used for further studies.
Preparation of Leaf Extract
* Aqueous Extract

Plant material (100 g) was crushed in sterile w280 ml) for preparation of aqueous extract. Thieaet was

separated using sterile muslin cloth and filteotiyh sterile Whatmann filter paper (no. 02).
* Ethanol Extraction

Moringaoleifera leaves (100 g) were ground into fine powder usistpinless-steel grinder, deep in100% ethanol
(200 mL) for overnight. The ethanol fraction waga®ted using sterile muslin cloth and filter thgbisterile Whatmann

filter paper (no. 02). The filtered extract was cemtrated by a rotary film evaporator.
*  Chloroform Extraction

For preparation of chloroform extract ground plaatmple (100 g) was added in chloroform respectively
(200ml each case) and left for overnight at roomperature. The extracts were separated usingestariklin cloth and

filter through sterile Whatmann filter paper (n@)0
Phytochemical Analysis
e Saponins

Saponins were detected using the froth test. theosample was weighed into a conical flask in WHiOml of
sterile distilled water was added and boiled foniGutes. The mixture was filtered and 2.5 ml of filtteate was added to
10ml of sterile distilled water in a test tube. Tiest tube was stoppered and shaken vigoroushalfout 30 seconds.

It was then allowed to stand for half an hour. Haeanb froth indicated the presence of saponins.
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 Tannins

To a portion of the extract diluted with water, 3bps of 10% ferric chloride solution is addedbl&e colour is

observed for gallic tannins and green colour ingisdor catecholic tannins.
* Reducing Sugars

To 0.5ml of plant extracts, 1ml of water and 5-8pl of Fehling’s solution was added and heated water

bath. Brick red precipitate indicates the presesfadeducing sugars.
» Glycosides

25ml of dilute sulphuric acid was added to 5ml aetrin a test tube and boiled for 15 minutes, mbalad
neutralized with 10%NaOH, then 5ml of Fehling siwotadded. Glycosides are indicated by a brickmedtipitate.

» Alkaloids

2ml of extract was measured in a test tube to whichic acid solution was added. An orange colorathdicated

the presence of alkaloids.
* Flavonoids

4ml of extract solution was treated with 1.5 mI5®% methanol solution. The solution was warmed medal
magnesium was added. To this solution, 5-6 dropsoofcentrated hydrochloric acid was added and addr avas

observed for flavonoids and orange color for flaagn

e Terpenoids

Four milligrams of extract was treated with 0.5 mf acetic anhydride and 0.5 ml of chloroform.

Then concentrated solution of sulphuric acid wateddslowly and red violet color was observed fgpdaoid.
* Volatile Oll

2ml of extract was shaken with 0.1ml dilute NaOHlansmall quantity of dilute HCI. A white precigitais

formed if volatile oils are present.
* Phenols

To 2ml of extract, a few drops of ferric chloridaéligion was added. The appearance of a greenisbwyeblour,

confirms the presence of phenol.
Isolation and Characterization of Microbes from Sevage Sample

For the isolation of organisms, samples (SputurimdJetc.,) were collected randomly from the infeas patients
from the hospital. The samples collected were fhlated on to Mac Conkey’s agar, Mannitol salt aayad Nutrient Agar
plates for bacterial isolation using sterilized pod’he plates were then incubated at 37°C for 24 Tihe plates were
observed for bacterial growth after 24 hours. Ime®lates, there were mixed cultures of organisrhese plates were
subsequently sub cultured to isolate the purerstMorphological identification done by using Grataining technique.

Further, characterization of organisms was camwigcby various biochemical test and the resultevabulated.
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Determination of Anti-bacterial Activity

The antibacterial activity of the leaf extracts wietermined using agar well diffusion method. Mulltinton
agar was inoculated with the given microorganismgsspreading the bacterial inoculums on the medialls\Mvere
punched in the agar and filled with plant extra€ientrol wells containing neat solvents (negatigatml) were also run
parallel in the same plate. The plates were in@atat 37°C for 18 hours and the antibacterial @gtivas assessed by
measuring the diameter of the zone of inhibitiohe Tantibacterial potential of the different extsaetas evaluated by

comparing their zones of inhibition.

RESULTS AND DISCUSSIONS

Phytochemical Analysis
The table 1 shows the following Phytochemicalspesent in the Moringa leaf

Table 1: Qualitative Phytochemical Analysis of théextracts of Moringa Leaf

Tests Aqueous | Ethanol | Chloroform
Saponins - - +
Tannins + + +
Reducing Sugar - - -
Glycosides + + -
Alkaloids - - +
Flavonoids + + -
Terpenoids + + -
Volatile Oil - - -
Phenol - + +

Isolation of Organisms

Microbial strains likeEscherichia coli, Salmonella sp, Proteus vulgaris, Klebsiella species were isolated from the

Infectious subjects

Figure 1:Klebsiella Species Figure 2: Salmonella Sp

Figure 3:Proteus Vulgaris

Figure 4E. coli
Characterization of Organisms by Biochemicaltests

The isolated microorganisms were subjected to \aridbiochemical test such as Indole, MR VP,

Citrate utilization test, Triple sugar iron agastieCatalase, Oxidase test etc., and the reseltsbulated in the table 2

Table 2: Biochemical Analysis of Isolated Organisms

Test E. Coli | Salmonella Sp | Klebsiella Species | Proteus Vulgaris
Indole + - - +
Methyl red + - - -
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Table 2: Contd.,
Vogesproskauer - - + -
Citrate test - - + -
Catalase test - - - -
Oxidase test - - - -
Triple sugar ion + + - -

Antimicrobial Studies of Isolated Organisms

Antimicrobial Activity of Aqueous Extract

The aqueous extract of Moringa leaf showed variekezof inhibitions (Figure 5) against different angsms
which is tabulated in table 3. It is found that tbeganismProteus sppossessed maximum inhibition of 1mm at
100uL dilution.

Figure 5a E. coli Figure 5b: Klebsiella sp Figure 5cSalmonella sp Figure 5dProteus sp
Figure 5: Antimicrobial Activity of Aqueous Extract against Different Organisms

Table 3: Antimicrobial Activity of the Aqueous Extract against Different Organisms

E. coli 0.4mm 0.5mm 0.5mm 0.6mm
Klebsiella species | 0.5mm 0.6mm 0.7mm 0.8mm
Salmonella sp 0.4mm - - -

Proteus sp 0.6mm 0.8mm 0.9mm 1mm

Antimicrobial Activity of Ethanol Extract

The Ethanolic extract of Moringa leaf showed varihe of inhibitions (Figure 6) against differemganisms
which is tabulated in table #roteus species and Salmonella sp showed the maximum zone of inhibition of 1.4mmd a

1mm at 10QL dilution. HenceProteus is more sensitive to ethanol extract.

Figure 6a E. coli Figure 6b: Klebsiella sp Figure 6cSalmonella sp Figure 6dProteus sp
Figure 6: Antimicrobial Activity of Ethanol Extract against Different Organism
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Table 4: Antimicrobial Activity of the Ethanol Extr act against Different Organisms

Organism 25ul 50ul 75ul 100ul
E. coli - - - 0.4mm
Klebsiella species 0.6mm 0.6mm 0.7mm|  0.8mn)
Salmonella sp - 0.4mm 0.7mm 1mm
Proteus species 0.6mm 1mm 1.2mm 1.4mm

Antimicrobial Activity of Chloroform Extract

The Chiroform extract of Moringa leaf showed varizhe of inhibitions (Figure 7) against differemganisms
which is tabulated in table ®roteus species and showed the maximum zone of inhibition of 1.8 5L dilution.

HenceProteus spis more sensitive to Chloroform extract.

Figure 7aE. coli Figure 7b: Klebsiella sp Figure 7c:Salmonella sp Figure 7d:Proteus sp
Figure 7: Antimicrobial Activity of Chloroform Extr act against Different Organisms

Table 5: Antimicrobial Activity of the Chloroform E xtract against Different Organisms

Organism 25ul 50ul 75ul 100ul
E. coli - 0.2mm 0.3mm 0.6mm
Klebsiella species 0.1mm 0.3mm 0.4mm 0.8mm
Salmonella sp 0.4mm - - -
Proteus sp - - 1.8mm 1mm

CONCLUSIONS

Moringa is the perfect example of the third worldogucing what it does not consume and increasingly
consuming what it does not produce. Moringa isfadjithe nature, a pure magic natural agro-biodiig able to save
billion of thirsty people in the world with a betteealth and sanitation. This study exposed tlaalitional medicines are
still used by tribal peoples and it is establistieal value of a great number of plants used in ltribedicine especially for
wound healing. Thus, this tree offers very inteangsbpportunities as food supplement, nutritiongetable, oil, water

treatment, green manure, foliar spray, naturailifest, livestock feed, fodder, medicine, cosmetia care products.
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