
Antibacterial activities of 7 plant extracts were evaluated against 5 bacterial strains using well diffusion assay at different concentration (10%, 

20% and 30%) and the results were compared with therapeutically used antibiotics. Rapid formation of inhibition zones within 24 hours of 

incubation was obtained with ethanolic extracts (30%) of Justicia gendarussa against all tested strains. Ethanol extracts (30%) of the Gymnema 

sylvestre produces a maximum inhibition zone of 24mm against Pseudomonas aeruginosa which are known to be multi-resistant to drugs, while 

the standard values lies behind 17mm. Cluster analysis was applied to find out the similar groups of solvent extracts in their antibacterial action. 

Ethanolic plant extracts figured a separate cluster with the high antibacterial activity. Significant correlations were observed between the extract 

concentrations and antibacterial activity (P > 0.01).
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INTRODUCTION

The number of multi-drug resistant strains and the appearance 

of strains with reduced susceptibility to antibiotics are 

continuously increasing due to the indiscriminate use of 
1,2commercial antimicrobial treatment of infectious diseases . 

In addition in developing countries, synthetic drugs are not 

only expensive and inadequate for the treatment of diseases 

but also often with adulterations and side effects.  Therefore, 

there is a need to search new infection-fighting strategies to 
3control microbial infections .

In concern to drawbacks of the conventional medicine, the use 

of natural products as an alternate to the conventional 

treatment in healing and treatment of various diseases still 
4remain as one of the best reservoir of new structural types . 

They are used directly as therapeutic agents, as well as 

starting material for the synthesis of drugs or as models for 

pharmacologically active compounds. In recent years this 

interest to evaluate plants possessing antibacterial activity for 
5various diseases is growing . About 80% of individuals from 

developed countries use    traditional     medicine    which has 
6compound derived from medicinal plants . Therefore such 

plants should be investigated to understand their properties, 

safety and efficacy and for a search of new potent 
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7antimicrobial compounds and fractions . The first step 
8towards this goal is the in vitro antibacterial assay . Although 

hundreds of plant species have been tested for antimicrobial 

properties; the vast majority of them have not been adequately 
9valuated . 

The aim of this study was to evaluate the antimicrobial 

activity of medicinal plants in Ayurveda (ancient health care 

system) and traditional medicinal system for treatment of 

manifestations caused by microorganisms. Therefore extracts 

of the seven plants i.e, Gymnema sylvestre (Chakara kolli), 

Aegle marmelos  (Koovalam) ,  Adhatoda vasica  

(Adalodakam), Wrigthia tinctoria (Vettupala), Vitex negundo 

(Karinochi), Ricinus communis (Aavanak) and Justicia 

gendarussa (Vatham  kolli) were evaluated for their 

antimicrobial potentials.  

MATERIALS AND METHODS

Collection of plant material and drug preparation

Different plant leaves used in Ayurveda and traditional 

systems of medicine were collected from the local areas of 

Trivandrum district, Kerala, India after careful identification. 

250 gm of shade dried leaves were powdered and extracted 

successively with 3 different solvents- ethanol, acetone and 

methanol to afford corresponding fractions. Solvents were 

evaporated under reduced pressure. The dried extracts were 

scraped from the plates and 10%, 20% and 30% 

concentrations are prepared by dissolving the powder in 

dimethyl sulfoxide (DMSO) as solvent. All the preparations 
owere stored at 4 C till analyzed. 
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Antibacterial assay

The antibacterial effect was tested by well diffusion method, 

using following strains  Pseudomonas aeruginosa, 

Escherichia coli, Staphylococcus aureus, Streptococcus 

faecalis and Vibrio cholerae, collected from various hospitals 

after their purity checked by Hi-Media biochemical test kits. 

The antibacterial effect was tested by agar well plate diffusion 
10  method . Briefly, nutrient agar plates were swabbed with the 

test organism by following the procedure described in 

antibiotic susceptibility testing. Wells of diameter 4mm were 

cut into the inoculated plates by using sterile cork borer. To the 

wells 10, 20 and 30% of the extracts were added and the plates 
owere incubated at 37 C for overnight. After incubation, the 

plates were analyzed for the zones of growth inhibition. The 

diameter of the zones of growth inhibition including the width 

of the well was measured in millimeter (mm) and recorded. 

The results were compared with the standard antibiotic disc 

(Gentamicin).

RESULTS AND DISCUSSION

The present study was designed to obtain preliminary 

information on the antimicrobial effect of seven Indian folk 

medicinal plants on certain pathogenic microorganisms. As a 

matter of fact, inhibition zones for the plant extracts obtained 

by well diffusion were equal or larger than those of the 

common antibiotics used in this study (Gentamicin). The well 

diffusion method was preferred to be used in this study since it 

was found to be better than the disc diffusion method. The 

data pertaining to the antimicrobial potential of the plant 

extracts and standard antibiotics are presented in fig. 1(A-E). 

Among all the twenty one solvent extracts of plant leaves, 

81% extracts showed antibacterial activity against one or 

more bacteria and the extracts showed significant differences 

in their efficacy. Inhibitory zones for all isolates were 

determined as 0–24 mm. Of the selected plants ethanol 

extracts of Gymnema sylvestre and Justicia gendarussa 

showed exceptionally prominent activity. Former showed 

maximum activity against P. aeruginosa (24mm zone 

diameter of inhibition) and the latter against V. cholerae and 

E. coli (24mm zone diameter of inhibition) even at lower 

concentrations nearly equal to the standard antibacterial 

agent. Such results are quite interesting as P. aeruginosa and 
11E.coli  are already known to be multi-resistant to drugs . 

The observed antibacterial activity is due to the potent 

bioactive phyto- constituents present in the extract. In general 

the plant extracts much more active against gram positive 
12,13bacteria than gram negative bacteria . The density of 

lipopolysaccharide layer in the outer surface of bacterial cell 

wall is much lower in gram positive bacteria when compared 
14to that of gram negative bacteria . So certain antibacterial 

compounds can easily reach the peptidoglycan layer of the 
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cell wall of gram positive bacteria and penetrate into the 

cytoplasm. It causes the loose of the cells turgor pressure, with 

15a subsequent disorganization of the internal organelles . This 

explains the maximum sensitivity shown by P. aeruginosa to 

ethanol extract of Gymnema sylvestre in this study.

Fig. 1: Antibacterial activity of different solvent (E- ethanol, 

M- methanol, A- Acetone) plant extracts against selected 

pathogens, Fig. 1(A): Plant extracts against Vibrio cholerae 

Fig. 1(B): Plant extracts against Pseudomonas aerugisosa 

Fig. 1(C): Plant extracts against Escherichia coli, Fig. 1(D): 

Plant extracts against Staphylococcus aureus, Fig. 1(E): 

Plant extracts against Streptococcus faecalis)
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The control plate representing DMSO did not exhibit 

inhibition on the tested bacteria where as standard antifungal 

drug, gentamicin, have antibacterial activity even at 5μg/ 

well. Extract concentration was found to have a direct effect 

on the efficacy of plant extracts evaluated. At 10 and 20 % 

concentration  the activity of the extracts of Justicia 

gendarussa against E. coli were 11 and 20 mm (zone diameter 

of inhibition), respectively but this increased to 24 mm when 

the extracts concentration was changed by 30%.  Statistical 

analysis also reveals the significant correlation observed 

between the extract concentrations and antibacterial activity 

(P > 0.01). It also supports the earlier investigation that the 

tannins isolated from Justicia gendarussa possess remarkable 

toxic activity against bacteria and fungi and may assume 
16pharmacological importance .

Cluster analysis was applied to find out the similar plant 

groups based on their antibacterial activity with tested 

pathogens (Fig. 2). Ricinus communis, Aegle marmelos and 

Adhatoda vasica forms the first cluster with low antibacterial 

activity. The second cluster provides information on plants 

having moderate antibacterial activity and which includes 

Vitex negundo and Gymnema sylvestre.  Wrigthia tinctoria 

and Justicia gendarussa provides the maximum activity 

against most of the pathogenic bacteria with all the solvent 

and forms the cluster 3.  These differences in the 

antimicrobial activity of the extracts might be due to the 

chemical composition of the plants, the species of 
17  microorganisms used and the method of extraction .

Similarity groups of different solvent extracts (Fig. 3) in their 

antibacterial action were also revealed by cluster analysis as 

different solvents have various degrees of solubility for 
18different phytoconstituents . Majority of the ethanolic 

extracts of plants form a separate cluster as the extracts 

provided the maximum activity. Studies suggests that 

ethanolic solvent extracts may contain active fractions like 
19 20,21 22 23 24tannins , Polyphenols ,  Flavonol ,  Terpenoids ,  Sterols  

25and Alkaloids  which are having antimicrobial properties. 

Among the ethanolic extracts of Aegle marmelos Justicia 

gendarussa and Vitex negundo have produce better results 

than the standard gentamicin. Study suggests that ethanolic 

extracts of screened plants would be more obliging in treating 

diseases caused by bacterial pathogens. 

In general, the plant Justicia gendarussa is found to be having 

broad spectrum of antibacterial activity. This folk medicine 

was active against all bacteria investigated – P. aeruginosa, E. 

coli, S. aureus, S. faecalis and V. cholerae. The demonstration 

of activity against both gram-negative and gram-positive 

bacteria is an indication that the plant can be a source of 

bioactive substances that could be of broad spectrum of 

activity. In particular, the authors may recommend that the 

ethanolic extract of Justicia gendarussa to be used as a multi 

resistant drug to treat diseases caused by bacterial pathogens. 

However extensive bioprocess parameter studies should be 

undertaken for the ethanolic extract of Justicia gendarussa as 

a strong antibacterial agent against bacterial diseases 

especially with E. coli, V. cholerae and S. faecalis. 

With the current spread of antibiotic resistance almost at 

geometrical scale and obvious challenges confronted with by 

medical practitioners in the treatment of infectious diseases 

proper attention should be given to such plants to reap the 
26,27  potential antimicrobial benefits inherent in them . Actual 
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Fig. 2: Cluster analysis showing the similarity groups 

of plants in their activity.

Fig. 3: Cluster analysis showing the similarity groups 

different solvent extracts in their activity.
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antimicrobial ingredients need to be extracted and identified, 

also its tolerable values in the human body as well as any toxic 

effects on human and animal tissues be investigated 

accordingly. 

CONCLUSION

The present study ascertains the value of plants used in 

Ayurveda and Folk medicine, which could be of considerable 

interest to the development of new drugs. Scientists from the 

divergent fields should investigate plants with a new eye on 

their antimicrobial usefulness. Isolation, identification and 

purification of these phytoconstituents and determination of 

their respective antimicrobial potencies and toxicological 

evaluation and finally subjecting to clinical trials with the 

view to formulating novel chemotherapeutic agents should be 

the future direction for investigation. 

REFERENCES

1. Dabur R, Gupta A, Mandal TK, Sing DD, Bajpal V, Gurav AM, 

Lavekar GS. Antimicrobial activity of some Indian Medicinal 

Plants. African J Tradit Comple Altern Med 2007;4:313-8.

2. Zampini JC, Vattuone MA. Maria II. Antibacterial activity of 

Zuccagnia punctata  Cav.  Ethanol ic  ext ract .  J  

Ethanopharmacol 2005;102:450-6.

3. Sieradzki K, Wu SW, Tomasz A. Inactivation of the Methicillin 

resistance gene mecA in vancomycin- resistant 

Staphylococcus aureus. Micro Drug Resist 1999; 5:253-7.

4. Saeed S, Tariq P. Antimicrobial activities of Emblica officinalis 

and Coriandrum sativem against Gram – positive bacteria and 

Candida albicans. Pak J Bot 2007;39: 913-7. 

5. Clark AM, Hufford CD. Discco and development of novel 

prototype antibiotic for opportunistic related to the acquired 

immunodeficiency syndrome. In: Human medical agents from 
thplants. 534  ACS Symposium series. American Chemical 

Society. Washington DC;1993.

6. Khond M, Bhosale JD, Arif T. Screening of some selected 

Medicinal plants Extracts for In-vitro Antimicrobial activity.  

Middle East J Sci Res 2009;4: 271-8.

7. Ellof JN. Which extractant should be used for the screening 

and isolation of antimicrobial components from plants? J 

Ethanopharmacol 1998;60:1-8.

8. Tona L, Kambu K, Ngimbi N, Cimanga K, Vlietinck AJ. 

Antiamoebic and phytochemical screening of some 

Congolese medicinal plants. J Ethno pharmacol 1998;61: 57-

1. 

9. Balandrin MF, Klocke JA, Wurtele ES, Bollinger WH. Natural 

plant chemicals: source of industrial and medicinal materials. 

Sci 1985;228:1154-60.

10. Navarro V, Villarreal ML, Rojas G, Lozoya X. Antimicrobial 

evaluation of some plants used in Mexican traditional 

medicine for the treatment of infectious diseases. J 

Ethnopharmacol 1996;53:143-7. 

11. Chandler RF, Hooper SN, Harvey MJ. Ethnobotany and 

phytochemistry of yarrow, Achillea millefolium, Compositae. 

Econ Bot 1982;36:203-23.

12. Lin J, Opaku AR, Geheeb-Reller M, Hutchings AD, Terblanche 

SE, Jager AK. Preliminary screening of some traditional Zulu 

medicinal plants for anti-inflammatory and antimicrobial 

activities. J Ethnopharmacol 1999;68:267-74.

13. Cimanga K, Kambu K, Tona L, Apers S, Bruyne TD, Hermans 

N, Totte J, Pieters L, Vlietinck AJ. Correlation between 

chemical composition and antimicrobial activity of essential 

oils of some aromatic medicinal plants growing in the 

Democratic Republic of Congo. J Ethno pharmacology 

2002;79: 213-20.

14. Burn P. Amphitropic proteins: A new class of membrane 

proteins. Trends Biochem Sci 1988;13:79-83.

15. Clements JM, Coignard F, Johnson I, Chandler S, Palan S, 

Waller A, Wijkmans J, Hunter MG. Antibacterial activities and 

characterization of novel inhibitors of Lpx C. Antimicrob 

Agents Chemother 2002;46:1793-9. 

16. Banso A, Adeyemo SO. Evaluation of antibacterial properties 

of tannins isolated from Dichrostachys cinerea. Afr J 

Biotechnol 2007;6: 1785-7.

17. Gur S, Bolic DT, Gur N. Antimicrobial activities and some fatty 

acids of turmeric, ginger root and linseed used in the 

treatment of infectious diseases. World J Agri Sci 2006;2:39-

42.

18. Majorie MC. Plant products as antimicrobial agents. Clin 

Microbiol Rev 1999;12: 564-82.

19. Silva O, Duarte A, Pimental M, Viegas S, Barroso H, Machado 

J, Pires I,  Cabrita J, Gomes E. Antimicrobial activity of 

Terminalia  macroptera root. J. Ethnopharmacol 

1997;57:203–7.

20. Nakahara K, Kawabata S, Ono H, Ogura K, Tanaka T, 

Ooshima T, Hamada S. Inhibitory effect of oolong tea 

polyphenols on glucosyltransferases of mutants streptococci. 

Appl Environ Microbiol 1993;59: 968– 73.

21. Brandao MGL, Krettli AU, Soares LSR, Nery CGC, Marinuzzi 

HC. Antimalarial activity of extracts and fractions from Bidens 

pilosa and other Bidens species (Asteraceae) correlated with 

the presence of acetylene and flavonoid compounds. J 

Ethnopharmacol 1997;57:131–8.

V. S. Sudhanandh et al.:  In-vitro antibacterial screening of selected folklore Indian medicinal plants with few clinical pathogens

177



Ind J Pharm Edu Res, Apr-Jun, 2012/ Vol 46/ Issue 2

22. Hufford CD, Jia Y, Croom EM, Muhammed I, Okunade AL, 

Clark AM, Rogers RD. Antimicrobial compounds from 

Petalostemum purpureum. J Nat Prod 1993;56:1878–89.

23. Habtemariam S, Gray AI, Waterman PG. A new antibacterial 

sesquiterpene from Premna oligotricha. J Nat Prod 

1993;56:140–143.

24. Pasquale DR, Germano MP, Keita A, Sanogo R, Iauk L. 

Antiulcer activity of Pteleopsis suberosa. J Ethnopharmacol 

1995; 47:55–8.

25. Ivanovska N, Philipov S, Istatkova R, Georgieva P. 

Antimicrobial and immunological activity of ethanol extracts 

and fractions from Isopyrum thalictroides. J Ethnopharmacol 

1996; 54:143–51.

26. Oliyanka AT, Onile BA, Oliyanka BO. Prevalence of multidrug 

resistance (MDR) Pseudomonas aeruginosa isolates in 

surgical units of Ahamadu Bello University teaching Hospital, 

Zaria, Nigeria: An indication for effective control measures. 

Ann Afri Med 2004; 3: 13-6. 

27. Taiwo SS, Okesina AB, Onilik BA. In vitro antimicrobial 

susceptibility pattern of bacterial isolates from wound 

Infections University of Ilorin teaching Hospital. Afr J Clin Exp 

Microbiol 2002; 3: 6-10.

V. S. Sudhanandh et al.:  In-vitro antibacterial screening of selected folklore Indian medicinal plants with few clinical pathogens

178

**********


