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Abstract 

In this paper leaves of Moringa oleifera, Dalbergia sissoo and Alstonia scholaris in different solvent were 

subjected to antibacterial analysis against selected bacterial pathogens and phytochemical analysis was done. 

To investigate the  antibacterial activities of Drumstick tree (Moringa oleifera), Sheesham (Dalbergia  sissoo)  

and  Dita  bark  (Alstonia   scholaris)  were  tested  against  bacterial  pathogens (Escherichia coli, 

Pseudomonas aeruginosa and Staphylococcus aureus). The dry crude sample extracts were tested for its 

antibacterial activities using ‘agar well diffusion technique’.  The solvents used were methanol, acetone, ethyl 

acetate and chloroform, compare to all, methanolic extracts showed best results with Staphylococcus aureus and 

Pseudomonas in case of Dalbergia sissoo; methanolic extracts also showed best results with Escherichia coli 

and Pseudomonas in case of Alstonia 1cholar while acetone and ethyl acetate showed best results with 

Staphylococcus aureus in case of Moringa oleifera. These samples were further taken to determine the MIC 

value.  The MIC value was determined using broth dilution method. Acetone and ethyl acetate extracts of 

Moringa oleifera were subjected to get MIC against Staphylococcus aureus and it was found to be 0.003mg/ml 

and 0.096mg/ml respectively. MIC values for methanolic extract of Dalbergia sissoo were 0.386 mg/ml for 

Staphylococcus aureus and 0.005 mg/ml for Pseudomonas aeruginosa. In case of methanolic extract of 

Alstonia scholaris MIC values were 41.67 mg/ml both for Pseudomonas aeruginosa and Escherichia coli. 

Important sources of phytochemicals of immense medicinal and pharmaceutical potential were present.  

Keywords: Antibacterial activity, Methanol, acetone and ethyl acetate plant extract, MIC (Minimum 

Inhibitory Concentration) and phytochemical analysis. 

 

1. Introduction 

1.1. Antimicrobial is a substance that kills or inhibits the growth of microorganisms such as bacteria, fungi, or 

protozoan. Antimicrobial drugs either kill microbes (microbiocidal) or prevent the growth of microbes 

(microbiostatic). 

1.2. Antibiotics: An antibiotic (against life) is a compound or substance that kills or slows down the growth 

of bacteria. Antibiotics include a chemically heterogeneous group of small organic molecules of microbial 

origin that, at low concentrations, are deleterious to the growth or metabolic activities. 

1.3. Antibacterial: An antibacterial is a compound or substance that kills or slows down the growth of 

bacteria. The  term  is  often  used synonymously with  the  term antibiotic(s);  today,  however,  with increased 

knowledge of the  causative agents of various infectious diseases, antibiotic(s)has come to denote a broader 

range of antimicrobial compounds, including antifungal and other compounds. 

1.4. Following samples were used: 

1.4.1. Moringa oleifera (synonym: Moringa pterygosperma) is the most widely cultivated species of the genus 

Moringa,  which is the only genus in the family Moringaceae.  They are known to be anti- helminthic, 

antibiotic, detoxifiers, immune builders and have been used to treat malaria (Abalaka et al.,  2012) [10]. 

1.4.2. Dalbergia sissoo (or Indian Rosewood) is a deciduous rosewood tree.  Toxicology:  Ethanolic extract of 

the fruits of Dalbergia sissoo exhibited molluscicide effect against eggs of the freshwater snail Biomphalaria 

pfeifferi. 

1.4.3. Alstonia scholaris (Apocynaceae is used solely for medicinal purposes, ranging from Malaria and 

epilepsy to skin conditions and asthma. In Ayurveda it is used as a bitter and as an astringent herb for 

treating skin disorders, malarial fever, urticaria, chronic dysentery, diarrhea, in snake bite and for upper 

purification process of Panchakarma. The Milky juice of the tree is applied to ulcers. The bark contains the 

alkaloids ditamine, echitenine and echitamine and used to serve as an alternative to quinine. A decoction of the 

leaves was used for beriberi. 

1.5 Pathogens used: 

1.5.1. Escherichia coli: Gram negative, Bacilli. (MTCC 739) 

1.5.2. Pseudomonas aeruginosa: Gram negative, Bacilli. (MTCC 2453) 

1.5.3. Staphylococcus aureus: Gram positive, Cocci. (MTCC 2940) 

The present study was carried out to evaluate antibacterial activity of Moringa oleifera, Dalbergia sissoo & 
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Alstonia scholaris against bacterial pathogens (Escherichia coli, Pseudomonas aeruginosa & Staphylococcus 

aureus) and phytochemical analysis which are responsible for antibacterial activity. 

 

2. Methodology 
2.1. Preparation of plant extract: were prepared using different solvents methanol, acetone, ethyl acetate 

and chloroform with sample solvent ratio of 1:10. Samples were kept in dark for 48 hours to dissolve 

secondary metabolites and air dried and dissolved in same amount of 100mM Tris- HCl or Di methyl 

sulfoxide (DMSO). 

2.2. Antibiogram analysis: was performed to evaluate the antimicrobial properties of plant extract with the help 

of Agar well diffusion method. It is done to check the sensitivity of antibiotics against various pathogens. If 

the antibiotic will be effective it will show Zone of Inhibition against pathogens, whereas, if culture is resistant 

then it will show full growth. 

2.3. Antibacterial activity: Nutrient Agar plates were prepared and 10µl of each bacterial pathogen 

(Escherichia coli, Pseudomonas aeruginosa and Staphylococcus aureus) was spread over the plates. Wells 

were made and 50µl of each sample was loaded in each well and plates were incubated at 37ºC for overnight 

and zone of inhibition was observed. 

2.4. MIC (Minimum Inhibitory Concentration): is the lowest concentration of an antimicrobial that will 

inhibit the visible growth of microorganisms. An MIC is used to measure the activity of an antimicrobial 

agent against an organism. 

Nutrient broth was prepared and 3ml was poured in pair of six test tubes. In the first test tube 0.5ml of sample 

was dissolved. Further for remaining test tubes serial dilution method was followed by putting 

0.5ml from first test tube to the second and so forth till the sixth test tube. The set of six test tubes were 

inoculated with 10µl of the pathogen. Other set of six were kept as control. Overnight incubation at 37ºc was 

done. Optical density was taken at 620nm. 

2.5. Phytochemical analysis: are the main constituents of any plant sample, which are responsible for 

secondary metabolites a l so .  The other  wo r ks  o f  these  p hyto c he mica l  a re  f lavo ur ing, co lo rs e tc . 

(Thenmoxhi et al., 2010) [18]. These are tested using various tests. 

The dried leaf powder of the plant was boiled in water, ten times the quantity of the extract. The extract was 

then filtered and was used for testing of different compounds. 

2.5.1. Saponins: 2ml of the filtrate is dissolved in 2ml distilled water and left for thirty minutes. Bubbles 

or froth indicate the presence of saponins. 

2.5.2. Tannins: To 1ml of filtrate 3-4 drops of 10% Ferric chloride was added. Blue color indicates 

Gallic tannins and green color indicate catecholic tannins. 

2.5.3. Phenols: Equal volumes (0.5ml) of extract and ferric chloride solutions were mixed and the presence 

of phenols was indicated by a deep bluish green color. 

2.5.4. Glycosides: 2.5ml of dilute sulphuric acid was added to 0.5ml extract in a test tube and boiled for 

15 minutes, cooled and neutralized with 10%NaOH, then 0.5ml of Fehling solution added. Glycosides were 

indicated by a brick red precipitate. 

2.5.5. Volatile oils: 2ml of extract was shaken with 0.1ml dilute NaOH and a small quantity of dilute 

HCl. White precipitate formation indicates presence of volatile oils. 

2.5.6. Flavanoids: To 1ml of extract 2ml of 10% NAOH was added. Intense yellow coloration indicates 

flavanoids which turn colorless with the addition of Dil. HCl. 

2.5.7. Alkaloids: To 1ml of sample 1ml of Ammonium chloride and 1ml chloroform was added. Dil. HCl 

was added and acid layer was taken in another test tube. Drops of Iodine in Potassium Iodide were added. Red 

or brown color indicates alkaloids. 

2.5.8. Anthraquinones: About 0.5 ml of the extracts was boiled with 10% Hcl for few minutes in a water 

bath. It was filtered and allowed to cool. Equal volume of Chloroform was added to the filtrate. Few drops of 

10% Ammonium chloride were added to the mixture and heated. Formation of rose-pink colour indicates the 

presence of authraquinones. 

2.5.9. Reducing Sugars: 1ml of extracts was shaken with distilled water and filtered. The filtrate was boiled 

with drops of Fehling’s solution A and B for few minutes. An orange red precipitate indicates the presence of 

reducing sugar. 

2.5.10. Phlobatanins: The extract (0.5ml) was dissolved in distilled water and filtered. The filtrate was boiled 

with 2% HCl solution. Red precipitate shows the presence of phlobatanins. 

2.5.11. Terpenoids: Salkowski test: 0.2ml of the extract of the whole plant sample was mixed with 2ml of 

chloroform and concentrated Sulphuric acid (3 ml) was carefully added to form a layer. A reddish brown 

colouration of the interface was formed to indicate positive results for the Terpenoids. 

2.5.12. Steroids: 0.5ml of extract was dissolved in 5ml of Chloroform and equal volume of Con. 

Sulphuric acid is added by the side of the test tube. Upper layer turns red and acid layer shows yellow color 
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with gree flouroscene indiating the presence of steroids. 

 

3. Results 

 

 

 

 

 

 

 

 

Fig. 1.: Samples used (Moringa oleifera, Dalbergia sissoo and Alstonia scholaris) 

 

   
(a)          (b) 

Fig. 2.: Pathogen’s growth observed after spreading (Pathogens used: Escherichia coli (a), 

Pseudomonas aeruginosa and Staphylococcus aureus (b)) 

3.1 Antibiogram analysis 

Table no. 1: Antibiogram analysis of Moringa oleifera showed: 

 
 

   

   
Fig. 3: ZOI for Moringa oleifera (top three plates of methanolic extract with each pathogen S. 

aureus, Pseudomonas and E. coli respectively, bottom three plates are of ethyl acetate extract 

with pathogens in the same order). 
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Table no. 2: Antibiogram analysis of Dalbergia sissoo showed: 

 
 

   
Fig. 4: ZOI for Dalbergia sissoo (plates of methanolic extract with each pathogen S. aureus, 

Pseudomonas and E. coli respectively). 

 

Table no. 3: Antibiogram analysis of Alstonia scholaris showed 

 
 

   
Fig. 5: ZOI for Alstonia scholaris (plates of methanolic extract with each pathogen S. aureus, 

Pseudomonas and E. coli respectively). 

 

3.2. Initial concentrations: 

Table no. 4: Initial concentrations (Stock) for MIC tests: 
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3.3. MIC Results: 

Table no. 5: MIC results for Moringa oleifera 

   
 

Table no. 6: MIC results for Dalbergia sissoo 

 
 

Table no. 7: MIC results for Alstonia scholaris 
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Fig. 6: MIC tubes for Alstonia scholaris methanolic leaf extract against Pseudomonas. 

Fig. 7: MIC tubes for Alstonia scholaris methanolic leaf extract (control tubes). 

3.4 Phytochemical analysis: 

Table no. 8: Phytochemical analysis for Moringa oleifera, Dalbergia sissoo and Alstonia 

scholaris. 

 
 

  
Fig 8: Phytochemical test of Alstonia scholaris. 
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Fig 9: Phytochemical test of Alstonia scholaris. 

Top left to right: Saponins(+), Tannins (+), Phenol (+), Glycosides (-), Volatile oil (-), Flavanoids (-)  

Bottom left to right: Alkaloids (-), Anthraquinones (-), Reducing sugars (+), Phlobatanins (-), Terpenoids (-), 

Steroids (-). 

 

4. Conclusion 

In this paper we have shown that plant samples demonstrated antibacterial activity against different bacterial 

pathogens. Herbal medicines are valuable for primary health care system. These plants show antibacterial 

activity, but more   pharmacological investigations are necessary.  Present time the emergence of multi drug 

resistant in human and animal pathogenic microbes as well as undesirable side effects of certain antibiotics has 

triggered immense interest in the search for new antibacterial drug of plant origin. The antibacterial activity of 

leaf extract of Moringa oleifera, Dalbergia sissoo and Alstonia scholaris and their potency was quantified by the 

ZOI measurement.  All plants parts are having antibacterial property compared to which leaves show the 

maximum activity. 

The solvents  used  were  Methanol,  Acetone,  Chloroform  and  Ethyl  acetate  and  after  antibiogram analysis 

it was found that acetone and ethyl acetate show maximum activity in case of Moringa oleifera against S. aureus 

with ZOI 15mm for both solvents. While methanolic extracts of leaf showed maximum activity in case of 

Dalbergia sissoo and Alstonia scholaris. For Dalbergia sissoo it was against S. aureus and Pseudomonas with 

ZOI 14mm for both pathogens and for Alstonia scholaris it was against Pseudomonas and E. coli with ZOI 

19mm for both pathogens. 

MIC is the least concentration of antibiotics which will inhibit the growth of microorganisms. The MIC value 

was determined using broth dilution method. Acetone and ethyl acetate extracts of Moringa oleifera were 

subjected to get MIC against Staphylococcus aureus and it was found to be 

0.003mg/ml and 0.096mg/ml respectively. MIC values for methanolic extract of Dalbergia sissoo  were 0.386 

mg/ml for Staphylococcus aureus and 0.005 mg/ml for Pseudomonas aeruginosa. In case of methanolic extract 

of Alstonia scholaris MIC values were 41.67 mg/ml both for Pseudomonas aeruginosa and Escherichia coli. 

The phytochemical analysis of Moringa oleifera showed the presence of Saponins, Tannins, Phenols, 

Anthraquinones  and Terpenoids. For Dalbergia sissoo phytochemicals found were Tannins, Phenols, Volatile 

oils, Flavanoids, Alkaloids  and Terpenoids. Alstonia scholaris showed Saponins, Tannins, Phenols and 

Reducing sugars as phytochemicals. The mechanism of action of phytochemicals may be via lysing the cell, 

increasing permiability of the cell wall and membrane, inhibition of protein and DNA synthesis and or by 

inhibiting the transport of nutrients across the cell wall or membrane. 

Earlier literature indicated that medicinal plants are the back bone of the traditional medicine and the 

antimicrobial  activity of the pant extract is due to different chemical agent in the extract, which was classified as 

active antimicrobial  compounds these compounds attracts beneficial and repel harmful 

organisms, so as photoprotectants and respond to environment changes. Glycosides serve as defense mechanism 

against predation by many micro organism, insects and herbivores. 

 

5. Future Prospects 

Traditional medicines are now the mainstay of drug discovery for the treatment of emerging and old diseases. 

The present research works includes isolation and purification of therapeutics, microbial from the active extracts 

and carry out further pharmacological evaluation by several methods like NMR, GC-MS, and HPLC to screen 

and isolate bioactive agents. 
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It can further be served as drug with fewer side effects and less cost. 

However, there is a need to ensure that, what is known is used for improvement of the health of people there  is  

a  need  to  establish  the  necessary expertise  for  development  of  traditional  medicines  and deliberate effort 

should be made to  encourage local industrial production of herbal medicines so that cultivation may become 

possible and hence contribute to poverty reduction. 

 

6.  References 
1. Abdulmoneim M. Saadabi and I.E.Abu Zaid. 2011. An in vitro antimicrobial activity of Moringa oleifera 

l. seed  extracts against different groups of microorganisms. Australian Journal of Basic and Applied Sciences, 

5(5): 129-134. 

2.  Anitha.   Jabamalai   Raj,   Velliyur   Kanniappan   Gopalakrishnan,   Sangilimuthu   Alagar   Yadav, 

Sudarsanam Dorairaj. 2011. Antimicrobial Activity of Moringa oleifera (Lam.) Root Extract. Journal of 

Pharmacy Research. . 4(5):1426-1427. 

3. Bukar, A., Uba, A. and Oyeyi, T.I. 2010. Antimicrobial profiles of Moringa oleifera lam. E extracts against 

some food – borne microorganisms. Bayero Journal of Pure and Applied Sciences, 3(1): 43 – 48 

4. D. P. Koruthu, N. K. Manivarnan, A. Gopinath and R. Abraham. 2011. Antibacterial evaluation, 

reducing power assay and phytochemical screening of Moringa oleifera leaf extracts effect of solvent polarity. 

IJPSR. 2(11):2991-2995. 

5. Doughari, J. H., Pukuma, M. S. and De, N. 2007. Antibacterial effects of Balanites aegyptiaca L. Drel. 

and Moringa oleifera Lam. on Salmonella typhi. African Journal of Biotechnology. 6(19): 2212-2215. 

6. Farnaz Malik, Shahzad Hussain, Tahira Mirza, Abdul Hameed, Safia Ahmad, Humayun Riaz, Pervaiz Akhtar 

Shah and Khan Usmanghani. 2011. Screening for antimicrobial activity of thirty-three medicinal plants used in 

the traditional system of medicine in Pakistan. Journal of Medicinal Plants Research . 

5(14): 3052-3060. 

7. G. Manimekalai, S. Selvakumar, V. Gopikrishnan, M. Radhakrishnan and R. Balagurunathan. 2011. 

Antibacterial effect of medicinal plants Leucas aspera linn and Ocimum basilicum linn. International 

Journal of Advances in Pharmaceutical Research. 2(6): 276 – 280. 

8. H. Yada, M. Yadav, S. Jain, A. Bhardwaj, V. Singh, O. Parkash and F. Marotta. 2008. Antimicrobial 

property of a herbal preparation containing Dalbergia sissoo and Datura stramonium with cow urine against 

pathogenic bacteria. International Journal Of Immunopathology And Pharmacology. 21(4): 0-0. 

9. Khyade, M. S. and Vaikos, N. P. 2009. Phytochemical and antibacterial properties of leaves of 

Alstonia scholaris R. Br. African Journal of Biotechnology . 8 (22):  6434-6436. 

10.M. E. Abalaka, S. Y. Daniyan, S. B. Oyeleke, S. O. Adeyemo.  2012 . The Antibacterial Activity Of 

Leaf Extracts Of Moringa oleifera. Journal of Microbiology Research. 2(2): 1-4. 

11. M. N. Alo, C. Anyim, and M. Elom. 2012. Coagulation and Antimicrobial Activities of Moringa 

oleifera Seed Storage at 3°C Temperature in Turbid Water. Advances in Applied Science Research. 3 

(2):887-894. 

12. Nwaiwu N.E., Mshelia F. and Raufu I.A. 2011. Antimicrobial activities of crude extracts of Moringa oleifera, 

Hibiscus  sabdariffa and hibiscus esculentus seeds against some enterobacteria. Journal of applied 

phytotechnology in environment sanitation. 1(1):11-16. 

13. Obajuluwa, A. F,Udobi, C. E, Onaolapo, J.A and Oyi, A. R. 2010. Comparative studies of the 

antibacterial activities of the extracts of parts of the african locust bean (Parkia biglobosa) tree against hyper 

beta lactamase producing  staphylococci (Phenotypic mrsa) isolates from orthopaedic patients. International 

Journal of Pharma and Bio Sciences.1(4): 1-6. 

14. Okwute,  S.  K.,  Onyia,  R.,  Anene,  C.  and  Amodu,  O.  P.  2009.  Protectant,  insecticidal  and 

antimicrobial potentials of Dalbergia saxatilis Hook f. (fabaceae). African Journal of Biotechnology .  8 (23): 

6556-6560. 

15. P. Koteswara Rao, D. Bhaskar Rao, Ch. Ravi kiran, M. Ravindra Nadh , Y.Madhavi, and T.Raghava Rao. 

2011.  In vitro antibacterial activity of Moringa oleifera against dental plaque bacteria. Journal of Pharmacy 

Research .4(3):695-697. 

16. Pankaj Singh Niranjan, Dharmendra Singh, Kiran Prajapati, S.K Jain. 2010. Antidiabetic activity of 

ethanolic extract  of  Dalbergia sissoo l. International Journal of Current Pharmaceutical Research. 

2(2):24-27. 

17.  S. Brijesh, P. G. Daswani, P. Tetali, N. H. Antia, T. J. Bird. 2006.  Studies on Dalbergia sissoo 

(Roxb.) leaves: Possible mechanism(s) of action in infectious diarrhea. Indian J Pharmacol. 38(2): 120- 

124. 

18. Thenmozhi.  M,  Rajeshwari  Sivaraj,  Hiranmai  Yadav.  R.  2010.  A  comparative  phytochemical 

analysis of  Alstonia scholaris, Lawsonia inermis, Ervatamia divaricata and Asparagus racemosus. 

International Journal of Pharma. Research and Development. 2(9): 86-91. 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.4, No.15, 2014 

 

62 

19. Thilza I.B, Sanni S, Zakari Adamu Isah, F.S. Sanni, Muhammed Talle, Musa Bamaiyi Joseph. 2010. The in 

vitro antibacterial activity of the water extract of Moringa oleifera leaf stalk extract. Academia arena. 2(6): 

80-82. 

20. V. Priya, P. Abiramasundari, S. Gayathri Devi and G.P. Jeyanthi. 2011. Antibacterial activity of the leaves, 

bark, seed and flesh of Moringa oleifera. IJPSR. 2(8):2045-2049. 

 

 

 

 



The IISTE is a pioneer in the Open-Access hosting service and academic event 

management.  The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting 

platform.   

Prospective authors of journals can find the submission instruction on the 

following page: http://www.iiste.org/journals/  All the journals articles are available 

online to the readers all over the world without financial, legal, or technical barriers 

other than those inseparable from gaining access to the internet itself.  Paper version 

of the journals is also available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

