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ABS TRACT  
 

BACKGROUND 

Azadirachta indica, commonly known as neem, neem tree or Indian lilac, Limbo, Nim, 

Nimba, Medusa and Vempu. It is typically grown in tropical and subtropical regions. 

Neem belongs to family meliaceae. Neem is a native tree of India. It is also called 

“village pharmacy of south Asia” (India) because of its enormous medicinal 

properties and people use it most of the time without knowing its multiple 

advantages. This study was done to know the efficacy of medicinal plant named 

Azadirachta indica (Neem) against pathogenic microorganisms and about its utility 

as disinfectant and floor cleaner. 

 

METHODS 

Agar well diffusion method, Culture plate method, inoculum preparation & its 

subculture methods were used to determine the antimicrobial activity of the neem 

leaf extract. Different concentrations of neem leaf extracts in culture plates were used 

for the study. In this method inhibited zones were measured. 

 

RESULTS 

Neem leaf extracts showed considerable antimicrobial activity against four target 

pathogens. In agar well diffusion method it showed maximum antimicrobial activity 

against Enterococcus and Staphylococcus aureus. Growth of inhibition was increased 

as the concentration of the neem extract in agar media increased and was maximum 

for Staphylococcus aureus. 

 

CONCLUSIONS 

The extract of A. indica, has antimicrobial activity against target pathogens 

Enterococcus, Staphylococcus aureus, Pseudomonas, and E.coli. With the old 

medicinal knowledge on neem, better economic and therapeutic utilization can be 

done by using modern approaches of drug development. 
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BACK GRO UND  
 

 

 

Azadirachta indica also known as “Indian neem / Margosa 

tree”, is one of the oldest and important medicinal plants in 

India and other countries having different types of biological 

activity.1 

Neem having wide range of medicinal properties has 

attracted the World. Different parts of neem tree like leaves, 

stems, flowers, roots and bark, all have different and valuable 

uses. In olden times it was used as household remedy against 

various human ailments.2,3,4 In ancient times the neem tree 

was extensively in use for the treatment of various types of 

diseases as quoted in numerous Ayurveda compositions but 

slowly with modernization of the therapeutic pharmacology 

and its branches the Ayurveda took a back seat and 

significance of it reduced but as of now the modern medical 

science is again exploring the ethnic and organic drugs for the 

better therapeutic management due to side effects of chemical 

based pharmacological compositions in use, so, presently a lot 

of research in going on in naturotherapy, nutraceuticals and 

compositions related to it. Few studies are coming up with 

promising findings for the various diseases and of all these 

studies ‘neem’ tree is one of the exclusive plants which is 

extensively researched. 

Its products are mostly used in Ayurveda and Unani 

medicines because of its antibacterial, antiviral, antifungal 

properties and is also used to treat skin diseases5 (a paste of 

neem leaves and turmeric can be used for treating insect bites, 

itching ), inflammation, infections and dental disorders.6,7,8 As 

noted earlier, both in India and Africa millions of people use 

twigs of neem as "toothbrushes" every day. Dentists have 

researched about this ancient practice, finding it effective in 

preventing periodontal disease.8 Neem leaf has maximum 

medicinal value and a wide range of pharmacological 

activities.9 Chewing neem leaves can be beneficial for hair too, 

with its high levels of antioxidants. Washing hair with boiled 

neem water has been a traditional method. Neem is considered 

as antimicrobial plant because of various activities like it can 

destroy microbial growth by penetrating to the infected site, 

thus preventing the initiation of drug resistance.10,11 

Because of its penetrating property it can be used for 

preparing floor cleaners. It is free from toxins and poisons that 

are hazardous to human health compared to other commercial 

floor cleaners available today. These chemical floor cleaners 

may also contribute to their stronger resistance. But some 

natural sources such as neem, aloe vera, eucalyptus oil etc. are 

nontoxic, non-synthetic, having antibacterial properties and 

can be used as ingredients in  floor cleaners.12,13 

It can cure many more ailments but is not claimed because 

it has not been independently confirmed by trials under 

controlled conditions. Neither indications nor trial was 

present to prove that neem may be used in future much more 

widely. These promising, but unproved, applications include 

anti-inflammatory, hypotensive, and anti-ulcer treatments.  

Neem is also used in the treatment of peptic ulcer. Aqueous 

neem leaves extract also contain antiulcer activity and very 

significant effect on Wistar rats at the dose of 600 mg / kg. The 

anti-ulcer mechanism of aqueous neem leaf extract to block 

gastric lesions in rats which has been studied with oxidative 

damage, apoptosis and acid secretion. It is due to inhibition of 

H+K+ ATPase activity. 

 

ME TH OD S  
 

 

The study was done after approval from institutional ethical 

committee in the Department of Microbiology and Pathology, 

Era’s Lucknow Medical College and Hospital, Lucknow for a 

period of 6 months from December 2019 to December 2020. 

Study was intramural inter-departmental observational type. 

Specimens and instruments required were 

• Neem leaf extract 

• Gram positive and Gram-negative bacterial cultures 

of Enterococcus, Staphylococcus aureus, 

Pseudomonas and E.coli.  

 Blood agar and MacConkey agar culture plate 

• Brain heart infusion broth, normal saline, Borer 

 

 

Par t  1 -  Pr epar a ti on o f  Neem Le a f  E x tr ac t s  

Neem leaves taken freshly from Nursery of Era’s Lucknow 

Medical College & Hospital, were washed in sterilized, distilled 

water and weighed 25 gms. 50 ml of absolute ethanol was 

mixed with 25 gms of fresh neem leaves  and the mixture was 

kept for 2 minutes, then filtered  with muslin fabric to remove 

coarse residue. Coarse residue left was mixed again with 25 ml 

ethanol for further extraction. Both the extracts were mixed 

and filtered for clean extraction. Removed ethanol part from 

the extract was kept on water bath till the volume became 25 

ml. Extract was stored in airtight container. 

 

P r ep ar at ion of  I no cu lum  

2 to 3 colonies of pure growths were taken and emulsified in 

sterile brain heart infusion (BHI) broth. The bacterial culture 

(inoculum) was prepared and adjusted according to the 

turbidity of a McFarland 0.5 scale. This inoculum was kept for 

30 minutes. 

 

P r ep ar at ion of  N e em E xtr a ct  B l oo d Ag ar  an d 

M ac Co n ke y A g ar  P la tes  

• 2 ml, 4 ml and 6 ml neem extracts were added in melted 

Blood agar for Gram positive and MacConkey agar for Gram 

negative bacteria. 

• Petri dishes were left undisturbed until the medium was 

set. 

 

 

Par t  II  ( Pr oced ur e)  

Me tho d I  

Agar well diffusion method was used for testing of 

antibacterial activity of the neem. Cultured the inoculum on 

the agar plates. After some time, at the centre of the agar 

culture plates, 6 mm diameter circles were visible. A control 

normal saliva was used. After the period of incubation, agar 

culture plates were removed, and zone of inhibition was 

recorded. 

 

Me tho d I I  

After 30 minutes, inoculum was inoculated on two sets of 

culture plates i.e., without and with neem leaves extract as 

prepared above and kept in an incubator at 370 C for 24 hours. 

 

Me tho d I I I  

Six test tubes were taken. 3 ml of neem extract was put in five 

test tubes & one with normal saline. 1 ml of inoculum prepared 

by four different bacteria added to each of the four test tubes 
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of neem extract. No inoculum was added in fifth test tube of 

neem extract and other with saline that were kept as control. 

Tubes were left undisturbed for 2 hrs. After 2 hrs, turbidity 

was recorded and suspensions prepared were cultured on 

Blood agar and MacConkey agar with the help of wire loop. 

These culture plates were incubated for 24 hours at 37° C. 

 

 

S ta ti s ti cal  An aly si s  

We noted all the findings and observational analysis and 

corroborated with culture reports. Data were entered into a 

Microsoft excel spreadsheet and then analysed by SPSS 

(version 24.0; SPSS Inc., Chicago, IL, USA, and GraphPad Prism 

version 5). Paired T - tests were a form of blocking and had 

greater power than unpaired tests. Unpaired proportions 

were compared by chi-square test or Fischer's exact test, as 

appropriate. Correlation was calculated by Pearson 

correlation analysis. The P - value was considered as  

statistically significant when it was less than 0.05   

 

 
 

 

RES ULT S  
 

 

 

We tested medicinal plant A. Indica (Neem), for its 

antimicrobial activity against target pathogens Enterococcus, 

Staphylococcus aureus, Pseudomonas, and E.coli. In this study 

we did three different types of experiments for showing 

antibacterial activity of Neem leaf extract.  

Agar well diffusion methods were used for testing of 

antimicrobial activity of neem extract. Except the control well, 

the significant zone of inhibition around the wells was seen. In 

agar well diffusion test, the zones of inhibition showed 

significant difference between the zone diameters of all four 

microorganisms tested. In this method also Staphylococcus 

aureus and enterococcus showed maximum zone of inhibition.  

The second experiment was done by using Blood and 

MacConkey agar culture plates with neem extract as prepared 

above. The two sets of culture plates i.e. without and with 

neem extract showed the clear difference. The plates with 

neem extract showed significantly reduced growth or no 

growth as in case of Staphylococcus aureus and Enterococcus 

compared to plates without neem. Neem leaf extract was 

effective against all four microorganisms and showed 

maximum antimicrobial activity against Enterococcus > 

Staphylococcus > Pseudomonas > E. coli. (Table: 1, 2 & 3). 

Inhibition of growth was maximum as the concentration of the 

neem extract in agar media increased from 2 ml to 6 ml. 

Maximum growth inhibition was shown by S. aureus and 

Enterococcus. 

 

 

Tab le s for  Neem P aper  
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1 2 ml 1.1 cm 1 cm 1 cm 0.8 cm 
2 4 ml 1.3 cm 1 cm .8 cm 0.6 cm 
3 6 ml 1.8 cm 1.2 cm 1.1cm 0.8 cm 

Table 1. Blood Agar Plate with Different Neem Extract Concentrations 
in Well Showing Inhibition Zone of Different Organisms 
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1 2 ml 1cm 1cm 0.6cm 0.5 cm 
2 4 ml 1.3 cm 1cm 0.4cm 0.4 cm 
3 6 ml 1.5cm 1.2 cm 0.9cm 0.8 cm 

Table 2. MacConkey Agar Plate With Different Neem Extract 
Concentration in Well Showing Inhibition Zone of Different Organisms 

 
Sl. No. Organism Inhibition % 

1 Enterococcus 50 % 
2 Staphylococcus aureus 39 % 
3 Pseudomonas 21 % 
4 E.coli 19 % 

Table 3. Antimicrobial Activity against Various Microorganisms 

 

In third method also the inoculums with Staphylococcus 

aureus and Enterococcus showed no turbidity and no growth 

on blood agar plates. Significantly reduced growth was seen in 

case of E. coli and Pseudomonas.  

 

 
 

 

DI SCU S SI ON  
 

 

Neem tree is found to be the most important medicinal plant. 

Its various parts like leaves, stem, root, and its extracts exhibit 

antibacterial, antifungal, antiviral, anti-inflammatory 

properties.11,14,15 Azadirachta indica leaves having bioactive 

compounds with antimicrobial effects are useful in primary 

health care.16 It is used as a medicinal plant as it can inhibit the 

growth of many pathogens that was proved by Rajasekaran.17  

In the current study, we tested medicinal plant A. Indica 

(Neem), for its antimicrobial activity against target pathogens 

Enterococcus, Staphylococcus aureus, Pseudomonas, and 

E.coli. These microorganisms were found to be associated with 

different types of infections like dental caries, preoperative 

infections, inflammation, nosocomial infections etc.8,10 Neem 

leaf extracts showed antibacterial activity against all the target 

pathogens used.18  

The testing methods of neem extract used in this study was 

very much similar to other studies also.19,20 The two sets of 

culture plates i.e. without and with neem extract as prepared 

above, showed the clear difference. The plate with neem 

extract showed significantly reduced growth compared to 

plate without neem. Maximum inhibition of growth occurred 

as the concentration of the neem leaf extract had shown 

maximum antibacterial activity against enterococcus and 

neem extract in agar media increased from 2 ml to 6 ml. Neem 

leaf extract was effective against all four microorganisms. This 

was very similar to other studies done by Dhanya Kumar, 

Bohora, Prashant et al.21,22,23  In our study the neem leaf extract 

was effective against S. aureus and Enterococcus at low 

concentration and also effective for Pseudomonas and E.coli 

but at higher concentration. The study by Dhanya Kumar et al. 

also showed the same pattern of results where increased 

concentration was effective on E. Faecalis.21 This experiment 

proved the antimicrobial properties of neem leaf extract.9, 

In agar well diffusion test, the zones of inhibition showed 

the significant difference between the zone diameters of all 

four microorganisms tested. In this method also S. aureus and 

Enterococcus showed maximum zones of inhibition.20 Neem 



Jemds.com Original Research Article 

 
J Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 10 / Issue 25 / June 21, 2021                                                                     Page 1902 
 
 
 

leaf extracts proved to have therapeutic utilization, for 

industrially useful product preparations e.g., various types of 

surface disinfectants, as endodontic irrigating fluid24 and as 

ingredients for preparing floor cleaners.12 Seeds and fruit 

extracts have also exhibited antibacterial activity at higher 

concentration. Neem bark extract (NBE) at the concentration 

of 100 µg / ml significantly blocked the entry of HSV - 1 into 

cells.25 After so many researches it’s time to now use old 

medicinal knowledge of neem for better economic and 

therapeutic utilization that can be done by using modern 

approaches of drug development. 

Traditionally, neem is used by Indian rural population for 

its medicinal properties since ancient times. Neem has a long 

history of use approximately 6000 years BP (Vedic period of 

India). In Ayurveda medicine, bark and leaves of the neem tree 

were used to treat skin diseases, flowers were used as 

stomachic tonic and fruits as a purgative and emollient The 

different types of organic compounds have been taken from 

different parts of the tree and are widely used as medicines 

and pesticides. A biologically active, volatile organic sulphur 

compound is obtained by crushing of fresh seeds of the plant. 

The chief constituent din - propyl - disulphide has been 

found by 25 volatile compounds. Azadirachta indica seed is a 

most active antifeedant. The barks of root and stem have tonic, 

astringent, anti-periodic and other medicinal properties. The 

leaves, fruits and barks are indicated in the treatment of 

diseases and infections. For the treatment of fever, nausea, 

vomiting and skin diseases bark of the neem is traditionally 

used. The root bark is more effective than stem bark and young 

fruit in this case. The neem leaves are famous and used  as an 

old remedy for skin diseases. For the treatment of intestinal 

worms, fresh juice of the leaf along with salt is used and along 

with honey for jaundice and skin diseases. The leaves are used 

in variety of forms (ointment, liniment, and poultice) as  

external applications for skin diseases. A fresh leaf decoction 

is used as an anti-septic. Bruises, sprains and swollen glands 

may be treated by a hot infusion of leaves. The fruits of neem 

trees are used as emollient and purgative for the control of 

intestinal worms, piles and urinary tract infections. The neem 

seed oil is a very important commercial medicinal product. It 

is an anti-septic and effective in treating skin diseases, sprains, 

ulcers, and rheumatism. The neem seed oil is also used in 

medical soaps due to its anti-septic property. This soap is very 

effective for cleaning wounds or sores and similar to dose of 

carbolic soap.12,25 Unlike neem seed oil, neem leaves have a 

pleasant odour. An extract from neem leaves can be prepared 

as an alcoholic tincture or as tea. It can be used in anti-ageing 

nourishing formulas, mouthwashes, face washes, shower gels, 

face mask, skin toners etc. Keeping all these properties in view, 

the experimental results are very encouraging to use the leaf 

extract of the neem tree as an anti- microbial product for 

general use of disinfection for the common pathogens.  

 

 
 

 

CONC LU S ION S  
 

 

 

Neem is commonly considered as medicinal tree in India. Its 

products are extensively used in Ayurveda and Unani 

medicines because of its antimicrobial properties. In olden 

times it was used as household remedy against various 

diseases. Now trends and awareness for using neem plant 

products as medicine and disinfectants are increasing. In this 

study alcoholic leaf extract of A. Indica, exhibits antimicrobial 

effects against the target pathogens Enterococcus, 

Staphylococcus aureus, Pseudomonas, and E.coli. It is a simple 

and inexpensive method for the better sanitization with no 

toxic effects. 
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