
 
 

International Journal of Pharmacy and Biological Sciences 
   ISSN: 2321-3272 (Print), ISSN: 2230-7605 (Online) 

 IJPBS | Volume 9 | Special Issue 1- NCBTIL | 2019 | 200-205 

National Conference on Biochemistry –Transcending and Integrating Life Sciences (NCBTIL) -2019  

Held @ Kristu Jayanti College, K Narayanapura, Kothanur PO, Bengaluru-560077, January 17th & 18th 

  | Conference Proceedings | Research Article | Biological Sciences |Open Access |MCI Approved|   

|UGC Approved Journal|    

 
 

 
International Journal of Pharmacy and Biological Sciences                                                             R Katherin Sylvia* et al 

  

                                                                                                                                        www.ijpbs.com  or www.ijpbsonline.com 
 

200 

 
Comparative Study on Antibacterial Activity 
of Neem (Azadirachta Indica) Ethanol and 
Methanol Extracts Against Uropathogens 
  
*1R Katherin Sylvia, 1E Sheeba, 1Pooja Meena, 1K Vinod Kumar,  
1P Rajarajan  
 
1Department of Microbiology, Centre for Research & PG Studies,  
Indian Academy Degree College Autonomous, Hennur Cross, Bangalore, Karnataka, 
India-560043 
 

Received: 10 Dec 2018 / Accepted: 30 Dec 2018 / Published online: 10 Jan 2019 

Corresponding Author Email: sonukathy@gmail.com,  sheeba.elavalli@gmail.com 

 
 

Abstract 
Tribal people of India have been using several types of plants as medicine since the ancient time 
which has not been studied extensively. Plants have been an important source of medicine for 
thousands of years. The rich resource of plants is decreasing at an alarming rate as a result of over-
exploitation. Neem is used in traditional medicine as a source of many therapeutic agents in the 
Indian culture and grows well in the tropical countries. Aim and Methods: In the present study, 
different concentrations of ethanol and methanol extracts (100 µg – 1000 µg) were checked against 
uropathogens such as Staphylococcus aureus, Escherichia coli, Klebsiella pneumoniae, Proteus 
mirabilis, Pseudomonas aeruginosa by well diffusion method. Result: Ethanol extracts of leaves 
were more effective against all pathogens than methanol extract. Out of five bacterial pathogens, 
ethanolic extract of neem showed best response against E. coli, Staphylococcus aureus and 
Pseudomonas aeruginosa. MIC was detected for both extracts by broth dilution method. 
Conclusion: However, further studies are needed, including toxicity evaluation and purification of 
active antibacterial constituents from Azadirachta indica extracts looking toward a pharmaceutical 
use. 
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***** 
INTRODUCTION 

Plant produces a wide variety of secondary 

metabolites which are used either directly as 

precursors or as lead compounds in the 

pharmaceutical industry and it is expected that plant 

extracts showing target sites other than those used by 
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antibiotics will be active against drug resistant 

microbial pathogens [1]. However, a very little 

information is available on such activity of medicinal 

plants and small number of plants are analysed for 

their antimicrobial activity. Azadirachta indica (Neem) 

is perhaps the most useful traditional medicinal plant. 

Neem has been extensively used in Ayurveda, Unani 

and Homoeopathic medicine and has become a 

cynosure of modern medicine [13]. Every part of the 

tree has been used as traditional medicine for 

household remedy against various human ailments. 

The tree is still regarded as “Village dispensary” in 

India. Most of the parts of the plant such as fruits, 

seeds, leaves, bark and roots contain compounds with 

proven antiseptic, antiviral, antipyretic, anti-

inflammatory, antiulcer and antifungal properties [5]. 

It is evergreen, but in serious drought it may lose most 

or nearly all of its leaves. The branches are spread far 

apart. In the present study, the comparative study of 

antibacterial activity of ethanol and methanol extracts 

of neem was carried out to detect the effectiveness of 

the different extracts against uropathogens. 

 

MATERIALS AND METHODS 

The leaves of Azadirachta indica were collected from 

field-grown plants and washed with distilled water to 

remove the adhering dust particles. Then they were 

dried in the shaded place. The dried leaves were fine 

powdered and stored in airtight bottles. Ethanol and 

methanol were used as a solvent to extract the 

bioactive compounds and used as positive control. 

Susceptibility tests were performed using five strains 

of uropathogens obtained from Department of 

Microbiology, Indian Academy Degree College 

Autonomous, Bangalore. The cultures were Gram 

positive (one strain) and Gram-negative (four strains) 

bacteria. Selected pathogenic bacteria were 

Staphylococcus aureus, Escherichia coli, Klebsiella 

pneumoniae, Proteus mirabilis and Pseudomonas 

aeruginosa. All the test bacterial species were 

maintained on nutrient agar medium. The bacterial 

cultures were inoculated in nutrient broth and 

incubated at 37˚C on a rotary shaker at 100 rpm. After 

48 hours incubation, the bacterial suspension was 

centrifuged at 10000 rpm for 15 minutes. The pellet 

was resuspended in sterile distilled water and the 

concentration was adjusted to 1×108 cfu/ml using UV- 

visible spectrophotometer by reading the OD of the 

solution to 0.45 (A610nm) and used for further studies. 

The extract was obtained by Soxhlet extraction 

method and flash evaporator used for evaporation of 

the solvent. 30 g of powdered leaf powder of 

Azadirachta indica and 500 ml of ethanol or methanol 

used for extraction. Antimicrobial assay was 

performed based on well diffusion method. The 

Mueller Hinton agar (Hi Media, Mumbai) plates were 

prepared and the test bacterial strains were swabbed 

on the MHA plates using sterile cotton swabs. Five 

wells were made on the surface of the MHA plates. 

Different concentrations of leaf extract 

(100,250,500,750, 1000 µg/ml) poured in the wells. 

Then the plates were incubated at 37˚C for 24 hours. 

After 24 hours, zones of inhibition were observed and 

recorded. The tests were performed in triplicates for 

each bacterium evaluated and statistical analysis was 

performed. Zone of inhibition were measured in 

millimetres (mm). The results obtained from leaf 

extract with ethanol and leaf extract with methanol 

were compared to know the effectiveness of extracts. 

The statistical analysis was performed in SPSS 20. 

MIC 

The lowest concentration of the crude extract that 

inhibited the growth of microorganisms was 

considered as MIC. The medium for MIC of bacterial 

cultures was Mueller Hinton Broth Different 

concentrations of leaf extracts (100, 200, 300, 400, 

500, 600, 700, 800, 900, 1000 µg/ml) were added to 

the sterilized medium with broth cultures of bacteria. 

Incubation period was at 37˚C for 24 hours on a rotary 

shaker at 100 rpm. After the incubation, OD was taken 

at 600 nm and MIC determined based on the readings. 

 

RESULT 

Statistical analysis was carried out to study the 

effectiveness of different concentration of ethanol and 

methanol extract of Azadirachta indica. Based upon 

the result obtained ethanol extract was more effective 

against E. coli and minimum effectiveness was showed 

against Staphylococcus aureus (Table -I). Methanol 

extract was effective against Escherichia coli and 

minimum activity was showed against Klebsiella 

pneumoniae (Table - II). All the five bacterial species 

tested were showed zone of inhibition with ethanol as 

a solvent. In methanol extract, 100µg/ml showed 

resistance against Staphylococcus aureus and Proteus 
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mirabilis. Ethanol extract was more effective than 

methanol extract.  

In ethanol extract of Azadirachta indica, Proteus 

mirabilis was not showed significant value in between 

500 µg/ml and 750 µg/ml. In methanol extract, 

Klebsiella pneumoniae not showed significant value in 

100 µg/ml and 250 µg/ml and in between 750 µg/ml 

and 1000 µg/ml. Minimum inhibitory concentration 

was calculated and tabulated (Table III and IV). 

 

Table – I: Statistical analysis of antibacterial activity of ethanol extract of Azadirachta indica 

All values are mean ± SD. 
Values in the column superscripted by different letters are significantly (P< 0.05) different from each other 

(Duncan’s multiple range test). 
Separate analysis was done for each column. 

 

Table – II: Statistical analysis of antibacterial activity of methanol extract of Azadirachta indica 

Sl.No. 
Name of the 

Bacterium 

Concentration 
of the 

ethanolic 
extract (µg/ml) 

Mean ± SD 
(mm) 

Maximum 
(mm) 

Minimum(mm) F value 

1 
Staphylococcus 

aureus 

100 .00 ± .00a 0.00 0.00 

109.143 
250 2.66 ± .57b 3.00 2.00 
500 5.33 ± .57c 6.00 5.00 
750 7.33 ± .57d 8.00 7.00 

1000 10.66± 1.15e 12.00 10.00 

2 Escherichia coli 

100 1.33 ± .57a 2.00 1.00 

557.000 250 4.00 ± .00b 4.00 4.00 

500 6.66 ± .57c 7.00 6.00 

Sl.No. 
Name of the 

Bacterium 

Concentration of the 
ethanolic extract 

(µg/ml) 

Mean ± SD 
(mm) 

Maximum 
(mm) 

Minimum(mm) F value 

1 
Staphylococcus 

aureus 

100 3.33 ± .57a 4.00 3.00 

79.667 
250 8.00 ± 1.73b 9.00 6.00 
500 11.00 ± .00c 11.00 11.00 
750 12.66 ± .57d 13.00 12.00 

1000 15.33 ± .57e 16.00 15.00 

2 Escherichia coli 

100 5.33 ± .57a 6.00 5.00 

450.000 
250 7.33 ± .57b 8.00 7.00 
500 11.33 ± .57c 12.00 11.00 
750 16.66 ± .57d 17.00 16.00 

1000 22.66 ± .57e 23.00 22.00 

3 
Klebsiella 

pneumoniae 

100 3.00 ± .00a 3.00 3.00 

137.056 
250 6.33 ± .57b 7.00 6.00 
500 12.00 ± 1.00c 13.00 11.00 
750 13.33 ±1.15d 14.00 12.00 

1000 15.66 ± .57e 16.00 15.00 

4 
Proteus 
mirabilis 

100 2.66 ± .57a 3.00 2.00 

 
203.500 

250 4.00 ± .00b 4.00 4.00 
500 7.33 ± .57c 8.00 7.00 
750 10.66 ± .57c 11.00 10.00 

1000 12.66 ± .57d 13.00 12.00 

 
 
 

5 

 
 
 

Pseudomonas 
aeruginosa 

100 4.66 ± .57a 5.00 4.00 

103.125 
250 6.66 ± .57b 7.00 6.00 
500 9.33 ± .57c 10.00 9.00 
750 12.33 ± .57d 13.00 12.00 

1000 15.33 ±1.15e 16.00 14.00 
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Sl.No. 
Name of the 

Bacterium 

Concentration 
of the 

ethanolic 
extract (µg/ml) 

Mean ± SD 
(mm) 

Maximum 
(mm) 

Minimum(mm) F value 

750 10.00 ± .00d 10.00 10.00 
1000 14.00 ± .00e 14.00 14.00 

3 
Klebsiella 

pneumoniae 

100 2.66 ± .57a 3.00 2.00 

36.818 
250 4.66 ± .57a 5.00 4.00 
500 10.00± 2.64b 12.00 7.00 
750 13.00 ± 1.73c 14.00 11.00 

1000 14.66± .57c 15.00 14.00 

4 Proteus mirabilis 

100 .00 ± .00a 0.00 0.00 

227.875 
250 3.66 ± .57b 4.00 3.00 
500 5.33± .57c 6.00 5.00 
750 8.66 ± .57d 9.00 8.00 

1000 11.66 ± .57e 12.00 11.00 

5 
Pseudomonas 

aeruginosa 

100 2.00± .00a 2.00 2.00 

236.500 
250 6.66 ± .57b 7.00 6.00 
500 9.33 ± .57c 10.00 9.00 
750 12.33 ± .57d 13.00 12.00 

1000 13.33 ± .57e 14.00 13.00 

All values are mean ± SD. 
Values in the column superscripted by different letters are significantly (P< 0.05) different from each other 

(Duncan’s multiple range test). 
Separate analysis was done for each column. 

 

Table –III: Minimum Inhibitory Concentration of Neem in ethanol 

Sl.No. Name of the bacterium MIC(µg/ml) 

1 Staphylococcus aureus,  1000 
2 Escherichia coli 400 
3 Klebsiella pneumoniae 900 
4 Proteus mirabilis 600 
5 Pseudomonas aeruginosa  700 

 

Table IV: Minimum Inhibitory Concentration of Neem in Methanol 

Sl.No. Name of the bacterium MIC(µg/ml) 

1 Staphylococcus aureus,  1000 

2 Escherichia coli 300 

3 Klebsiella pneumoniae 900 

4 Proteus mirabilis 800 

5 Pseudomonas aeruginosa  700 

 

Table – II: Statistical analysis of antibacterial activity of methanol extract of Azadirachta indica 

Sl.No. 
Name of the 
Bacterium 

Concentration 
of the 

ethanolic 
extract (µg/ml) 

Mean ± SD 
(mm) 

Maximum(mm) Minimum(mm) F value 

1 
Staphylococcus 

aureus 

100 .00 ± .00a 0.00 0.00 

109.143 
250 2.66 ± .57b 3.00 2.00 
500 5.33 ± .57c 6.00 5.00 
750 7.33 ± .57d 8.00 7.00 

1000 10.66± 1.15e 12.00 10.00 
  100 1.33 ± .57a 2.00 1.00 557.000 
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Sl.No. 
Name of the 
Bacterium 

Concentration 
of the 

ethanolic 
extract (µg/ml) 

Mean ± SD 
(mm) 

Maximum(mm) Minimum(mm) F value 

2 Escherichia coli 250 4.00 ± .00b 4.00 4.00 
500 6.66 ± .57c 7.00 6.00 
750 10.00 ± .00d 10.00 10.00 

1000 14.00 ± .00e 14.00 14.00 

3 
Klebsiella 

pneumoniae 

100 2.66 ± .57a 3.00 2.00 

36.818 

250 4.66 ± .57a 5.00 4.00 

500 10.00± 2.64b 12.00 7.00 

750 13.00 ± 1.73c 14.00 11.00 
1000 14.66± .57c 15.00 14.00 

4 Proteus mirabilis 

100 .00 ± .00a 0.00 0.00 

227.875 
250 3.66 ± .57b 4.00 3.00 
500 5.33± .57c 6.00 5.00 
750 8.66 ± .57d 9.00 8.00 

1000 11.66 ± .57e 12.00 11.00 

5 
Pseudomonas 

aeruginosa 

100 2.00± .00a 2.00 2.00 

236.500 
250 6.66 ± .57b 7.00 6.00 
500 9.33 ± .57c 10.00 9.00 
750 12.33 ± .57d 13.00 12.00 

1000 13.33 ± .57e 14.00 13.00 

All values are mean ± SD. 
Values in the column superscripted by different letters are significantly (P< 0.05) different from each other 

(Duncan’s multiple range test). 
Separate analysis was done for each column. 

 

Table –III: Minimum Inhibitory Concentration of Neem in ethanol 

Sl.No. Name of the bacterium MIC(µg/ml) 

1 Staphylococcus aureus,  1000 
2 Escherichia coli 400 
3 Klebsiella pneumoniae 900 
4 Proteus mirabilis 600 
5 Pseudomonas aeruginosa  700 

 

Table IV: Minimum Inhibitory Concentration of Neem in Methanol 

Sl.No. Name of the bacterium MIC(µg/ml) 

1 Staphylococcus aureus,  1000 

2 Escherichia coli 300 

3 Klebsiella pneumoniae 900 

4 Proteus mirabilis 800 

5 Pseudomonas aeruginosa  700 

 

DISCUSSIONS 

The purpose of the present research work is to 

evaluate the medicinal compounds present in 

Azadirachta indica against different pathogenic 

bacteria. Uwimbabazi et al mentioned in the research 

that Azadirachta indica was effective against 

Staphylococcus aureus and resistant against E. coli. In 

our present research, A. indica was effective against E. 

coli and less effective against Staphylococcus aureus. 

Gauri et al and Mahmood et al findings were 

supported our studies. Synthetic drugs have many side 

effects. Compounds extracted from medicinal plants 

have extensive power against many pathogens. 

Purification of these compounds in industrial scale has 

importance in the near future as the antibiotic 

resistant bacteria are present in the environment. 
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According to Wendy et al neem leaves are effective 

against MRSA strains. MIC detected for each 

bacterium. Further analysis is required to identify the 

chemical compound responsible for antibacterial 

activity. 
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