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Abstract  
The present investigation is to study the B. monnieri 

crude methanol extract antibacterial and anticancer 

activities. Crude methanol extract showed very positive 

antibacterial activity on 6 different bacterial strains. 

Staphylococcus aureus has been identified as more 

sensitive than the other strains (Staphylococcus 

aureus>Enterococcus faecalis>Bacillus subtilis> 

Escherichia coli> Pseudomonas aeruginosa>Proteus 

vulgaris).  

 

Further, the crude methanol extract exhibited a 

promising anticancer activity and expressed 

considerable IC50 values (108.6 and 86.4µg/ml for 

MCF-7 and MDA-MB-231). These observations 

suggest that the medicinal plant B. monnieri can be 

used in antibacterial and anticancer studies. 
 
Keywords: Brahmi, cancer cell line, ciprofloxacin, DMSO, 

inhibition zone, MTT. 

 

Introduction 
Medicinal plants have been used as traditional treatments for 

numerous human diseases for thousands of years in many 

parts of the world. In rural areas of the developing countries, 

they continue to be used as the primary source of medicine3. 

About 80% of the people in developing countries use 

traditional medicines for their health care14. The natural 

products derived from medicinal plants have proven to be an 

abundant source of biologically active compounds many of 

which have been the basis for the development of new lead 

chemicals for pharmaceuticals. To date, many synthetic 

antimicrobial and anticancer drugs have been available 

against various pathogenic microorganism flora and 

different cancer therapies.  

 

Present modes of treatment based on synthetic drugs have 

limited potential since, they are toxic, expensive and also 

alter the cell signalling pathways. However, the plant 

derived medicines are relatively safer than synthetic drugs 

which offer very good therapeutic benefits and affordable 

treatment8,24.  Bacopa monnieri (L.) Pennell belongs to the 

family Scrophulariaceae, in India it is popularly known as 

‘Brahmi’ and is used in Ayurveda for the preparation of 

medhyarasayan, a drug used to improve intelligence and 

memory since it contains secondary metabolite bacosides 

which are popularly known as memory enhancers23,29. 

Brahmi is the second most important medicinal plant among 

the list of the most important Indian medicinal plants 

assessed on the basis of medicinal importance and 

commercial value for future potential research and 

development.  

 

Bacopa monnieri has a great commercial market value due 

to high pharmacological activities11,26,28. Antimicrobial 

activity of various extracts of B. monnieri against a diverse 

microbial flora has been reported 

earlier1,6,9,10,12,13,15,17,19,21,25,30-32.  

 

However, the studies related to the anticancer activity of B. 
monnieri are scanty15,16,20,22. Therefore, an attempt has been 

made to study the antibacterial and anticancer activities 

using leaf crude methanol extract of B. monnieri against six 

bacterial strains and two breast cancer cell lines. 

 

Material and Methods 
The B. monnieri plant material was collected from the 

Herbal Garden of Department of Botany, Andhra University, 

India. The leaf material was separated and washed 

thoroughly and kept in shade for drying. The resulting air 

dried material was crushed to form leaf powder using mortar 

and pestle. 

 

Preparation of methanol extract: The leaf powder of B. 
monnieri was taken and weighed up to 10g. It was packed in 

Soxhlet apparatus. The solvent methanol was added in a 

round bottom flask and was heated over a heating mantle 

using the adjustable rheostat and the extraction was done up 

to 72 hours. Than the extract was collected and concentrated 

by evaporating the methanol. 

 

Antimicrobial activity 

Nutrient agar medium: All the medium components i.e. 

peptone (0.5g), beef extract (0.3g), sodium chloride (0.5g) 

were taken into a conical flask and made up to 100ml with 

distilled water. Adjust the pH to 7.2 and add 1.5g of agar 

agar and sterilize in an autoclave at 121ºC under 15lbs 

pressure for15-20 minutes. 

 
Microbial cultures: Six bacterial strains i.e. three Gram(+) 

viz. Bacillus subtilis, Staphylococcus aureus and 

Enterococcus faecalis and three Gram(-) viz., Escherichia 
coli,  Pseudomonas aeruginosa and Proteus vulgaris  have 

been collected from the Microbial Type Culture Collection 
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(MTCC) of IMTECH, Chandigarh, India for antibacterial 

activity.   

 
Pure cultures: All the six bacterial strain pure cultures on 

nutrient agar medium were prepared by taking a loop full of 

culture from the respective starter cultures and were streaked 

on nutrient agar plates and incubated at 37ºC for overnight. 

All the bacterial cultures were maintained in nutrient agar 

plates and stored at 4°C. 

 
Antimicrobial assay: The crude methanol extract of B. 

monnieri was screened for its antibacterial activity via agar 

well diffusion method4. The nutrient agar medium plates 

were seeded with different strains of test bacteria. In each of 

those plates, three wells of 6mm were made using a sterile 

cork borer. Methanol extract of different concentrations i.e. 

(100, 200 and 300μg/ml) was added to the respective wells 

and separate plates were prepared with 10μg/ml 

ciprofloxacin and 0.1%μg/ml dimethyl sulfoxide (DMSO) 

as positive and negative controls respectively. All the plates 

were incubated at room temperature for 15-20mins for the 

diffusion of extracts into the medium, then incubated at 37ºC 

for 24 hours. The antibacterial activity was evaluated by 

measuring the diameter of inhibition zone.  

 

Cell lines and Culture medium: Two breast cancer cell 

lines viz. MCF-7 and MDA-MB-231 were procured from 

National Centre for Cell Sciences (NCCS), Pune, India, then 

the stock cells were cultured in DMEM medium 

supplemented with 10% inactivated fetal bovine serum, 

penicillin (100units/ml), streptomycin (100μg/ml) in a 

humidified atmosphere of 5% CO2 at 37ºC.  

 

MTT assay: Cell viability was measured using 

3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyl tetrazolium 

bromide (MTT) test18.  Approximately 5X10 cell/well in a 

fresh medium were incubated under normal growth 

condition for approximately 24hours before treating with 

test sample to allow the cells to attach to the wall of the plate. 

200μl of DMSO containing with various crude methanol 

extract i.e. 10,20,40,80,160 and 320μl/ml were added to the 

plates and were incubated for 24 at 37ºC in a humidified 

incubator containing 5% CO2. Control cells were treated 

with DMSO alone. After an appropriate incubation period, 

the MTT solution was added to the plates (at a final 

concentration of 5mg/ml) and was incubated for 4hours in 

dark at 37ºC. The resultant MTT products were dissolved in 

DMSO. The viability was calculated by measuring optical 

density at 570nm using the reference wavelength of 650nm 

in Elisa reader. From the resultant optical densities, the 

percentage growth was calculated using the following 

formula: 
 

% of cell viability = 100X (Sample Absorbance/Control 

Absorbance) 
 

Statistical Analysis: All the experiments were repeated for 

3 times and the data were expressed as mean ± standard 

deviation. 

Results and Discussion 
In the present investigation, the crude methanolic extract of 

B. monnieri was screened for antibacterial activity against 

three Gram(+) and three Gram(-) bacterial strains via agar 

well diffusion method and anticancer activity with two 

human breast cancer cell lines viz. MCF-7 and MDA-MB-

231 using MTT assay. Cowan5 stated that for the extraction 

of phytochemicals from the plant materials, the solvent 

methanol was found to be a better solvent than other polar 

and nonpolar solvents, hence in the present study only 

methanol solvent extract has been utilized. The results of 

antibacterial activity of B. monnieri leaf extract are 

presented in table 1. Among the results, the zones of 

inhibition from the six bacterial strains range from 5.40 to 

22.00mm. The maximum antibacterial activity i.e. 

(22.00±0.33mm) at an extract concentration 300µg/ml was 

noticed against Staphylococcus aureus while the minimum 

i.e. (5.40±0.36mm) at 100µg/ml extract concentration was 

recorded against Proteus vulgaris.  

 

Further, the antibacterial activity against the tested bacterial 

strains was found to be higher at a concentration of 

300µg/ml followed by 200µg/ml and 100µg/ml respectively. 

On the other hand, the negative control (DMSO) did not 

show any inhibitory effect while the positive control 

(ciprofloxacin) exhibited the widest zones of inhibition 

against all the bacterial strains. However, in the present 

findings, the Gram positive bacteria are more sensitive than 

the Gram negative bacteria at all concentrations of B. 

monnieri. These results agree with the earlier researchers 

who worked on Bacopa using crude methanol extract against 

different Gram-positive and gram-negative bacteria1,13,17,32. 

This may be due to the differences available in the cell wall 

composition in both types of bacteria2,27.  

 

The MTT assay results of anticancer activity of different 

concentrations of the crude methanolic extract of B. 

monnieri against two breast cancer cell lines viz. MCF-7 and 

MDA-MB-231 are presented in table 2. The highest percent 

inhibition of cancer cell growth with minimal viability i.e. 

(82.71% and 75.27% for MCF-7 and MDA-MB-231) 

respectively was recorded at concentration 320µg/ml. The 

IC50 was found to be 108.6 and 86.4µg/ml against MCF-7 

and MDA-MB-231 respectively and these results are in 

agreement with the earlier observations16,20.  

 

The present results indicated that the crude methanol extract 

of B. monnieri showed promising anticancer activity, this 

may probably be due to the phytochemicals present in the 

methanol extract which inhibits the DNA replication in 

cancer cell lines7.  

 

As a whole, the present investigation indicated that the leaf 

crude methanolic extract of B. monnieri might be beneficial 

for the prevention of pathogenic bacteria growth and 

treatment of various cancers. Further studies are needed for 

identification and characterization of the active principle 

compounds available in B. monnieri. 
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Table 1 

Antibacterial activity of B. monneiri leaf crude methanol extract 

S.N. Microorganism Inhibition zone (mm) 

Concentration of crude methanol extract Negative 

Control 

Positive                 

Control 

100µg /ml 200µg/ml 300µg/ml   

1. Bacillus subtilis 7.00±0.21 14.50±0.16 19.12±0.26 0.00±0.00 35.00±0.29 

2. Staphylococcus aureus 8.90±0.14 16.20±0.18 22.00±0.33 0.00±0.00 36.00±0.32 

3. Enterococcus faecalis 7.50±0.20 15.30±0.19 20.20±0.30 0.00±0.00 35.80±0.30 

4. Escherichia coli 6.50±0.21 12.40±0.22 18.15±0.42 0.00±0.00 25.00±0.20 

5. Pseudomonas aeruginosa 6.20±0.36 11.60±0.41 18.00±0.28 0.00±0.00 24.50±0.22 

6. Proteus vulgaris 5.40±0.36 10.90±0.34 17.50±0.29 0.00±0.00 24.00±0.26 
 

 
Fig. 1: Antibacterial activity of B. monneiri leaf crude methanol on Staphylococcus aureus;  

1: Positive control; 2: Negative control; 3. Leaf crude extract (300µg/ml) 
 

 
Fig. 2: Anti-cancerous of B. monneiri leaf crude methanol extract: a) Breast Cancer cell line MCF-7 control;  

b) Declined growth of MCF-7 cells after 24 hours; c) Breast Cancer cell line MDA-MB-231 control;  

d) Declined growth of MDA-MB-231 cells after 24 hours 
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Table 2 

Antigrowth effect of B. monneiri leaf crude methanol extract on breast cancer cell lines 

S.N. Con. of extract 

(µg/ml) 

% inhibition 

MCF-7 MDA-MB-231 

1. Control 0.00±0.00 0.00±0.00 

2. 10 4.03±0.22 5.05±0.25 

3. 20 11.09±0.18 10.22±0.20 

4. 40 32.87±0.24 29.01±0.28 

5. 80 49.96±0.20 41.28±0.19 

6. 160 66.37±0.31 62.96±0.26 

7. 320 82.71±0.27 75.27±0.21 

8. IC50 108.6 86.4 

 

Conclusion 
The output of the present research suggests that the leaf 

crude methanol extract of B. monnieri exhibited a promising 

antibacterial and anticancer activity. Further, the results of 

the present study can be helpful in future for the 

identification and characterization of pharmacological 

compounds of B. monnieri. 

 

References  
1. Agrawal P.K. and Agrawal S., In vitro antibacterial activity of 

methanolic extract from some herbal plants, Journal of Biological 

& Scientific Opinion, 3(3), 1-5 (2015) 

 

2. Ceylan E. and Fung D.Y.C., Antimicrobial activity of spices, 

Journal of Rapid Methods and Automation in Microbiology, 12(1), 

1–55 (2004) 

 

3. Chitme H.R., Chandra R. and Kaushik S., Studies on anti-

diarrheal activity of Calotropis gigantea R. Br. in experimental 

animals, Journal of Pharmacy & Pharmaceutical Sciences, 7, 70–

75 (2003) 

 

4. Collins C.H., Lyne P.M. and Grange J.M., Microbiological 

methods, 7th ed., Butterwort-Heinemann Ltd., Britain, 175-190 

(1995) 

 

5. Cowan M.M., Plant products as antimicrobial agents, Clin 

Microbiol Rev., 12, 564–582 (1999) 

 

6. Dabur R., Gupta A., Mandal T.K., Singh D.D., Bajpai V., Gurav 

A.M. and Lavekar G.S., Antimicrobial activity of some Indian 

medicinal plants, Afr. J. Trad. CAM, 4(3), 313-318 (2007) 

 

7. Elangovan V., Govindasamy S., Ramamoorthy N. and 

Balasubramaanian K., In vitro studies on the anticancer activity of 

Bacopa monnieri, Fitoterapia, 66, 211-215 (1995) 
 

8. Elumalai P. and Arunakaran J., Review on molecular and Chemo 

preventive potential of Nimbolide in cancer, Genomics Inform., 12, 

156-164 (2014) 
 

9. Fazlul M.K.K., Deepthi S.P., Mohammed I., Farzana Y., Munira 

B. and Nazmul M.H.M., Antibacterial and antifungal activity of 

various extracts of Bacopa monnieri, International Journal of 

Pharmaceutical Research, 11(1), 1698-1702 (2019) 
 

10. Ghosh T., Maity T.K., Bose A., Dash G.K. and Das M., A study 

on antimicrobial activity of Bacopa monnieri Linn.aerial parts, 

Journal of Natural Remedies, 6(2), 170-173 (2006) 

11. Jain P. and Kulshreshtha D.K., Bacoside AI, a minor saponin 

from Bacopa monnieri, Phytochemistry, 33, 449-451 (1993) 

 

12. Kalaivani T., Sasirekha M., Arunraj D., Palanichamy V. and 

Rajasekaran C., In vitro evaluation of antibacterial activity of 

phytochemical extracts from aerial parts of Bacopa monnieri (L.) 

Wettest (Scrophulariaceae), Journal of Pharmacy Research, 5(3), 

1636-163 (2012) 

 

13. Khan A.V., Ahmed Q.U., Shukla I. and Khan A.A., 

Antibacterial efficacy of Bacopa monnieri leaf extracts against 

pathogenic bacteria, Asian Biomedicine, 4(4), 651-655 (2010) 

 

14. Kim H.S., Do not put too much value on conventional 

medicines, Journal of Ethnopharmacology, 100(1-2), 37–39 

(2005) 

 

15. Krishna R.N., Gayathri R. and Priya V., Geno toxicity Potential 

of Bacopa monnieri on Oral cancer cell lines by DNA 

Fragmentation, Int. J. Pharm. Sci. Rev. Res, 39(1), 240-242 (2016) 

 

16. Manjunath Dammalli, Bhavya S.G., Shadakshara Murthy K.R., 

Rajashekhara S. and Rangaswamy B.E., The repurposing of FDA-

approved drugs to stop viral replication in COVID-19 treatment: a 

comprehensive molecular docking and dynamics analysis, Res. J. 

Biotech., 18(12), 55-66 (2023) 

 

17. Mathur A., Verma S.K., Purohit R., Singh S.K., Mathur D., 

Prasad G.B.K.S. and Dua V.K., Pharmacological investigation of 

Bacopa monnieri on the basis of antioxidant, antimicrobial and 

anti-inflammatory properties, J. Chem. Pharm. Res., 2(6), 191-198 

(2010) 

 

18. Mossmann T., Rapid colorimetric assay for cellular growth and 

survival: Application to proliferation and cytotoxic assays, J. 

Immunol Methods, 65, 55-63 (1983) 

 

19. Parveen R., Naz Shamsi T., Kumar H. and Fatima S., 

Phytochemical analysis and invitro biological characterization of 

aqueous and methanolic extract of Bacopa monnieri, Int J Pharm 

Pharm Sci., 8(12), 90-96 (2016) 

 

20. Patil A., Vadera K., Patil D., Phatak A., Juvekar A. and 

Chandra N., In vitro anticancer activity and phytochemical analysis 

of Bacopa monnieri (L.) Wettst, International Journal of 

Pharmaceutical Sciences and Research, 5(10), 4432-4438 (2014) 
 

21. Pawar S.S., Jadhav M.G. and Deokar T.G., Study of 

phytochemical screening, physicochemical analysis and 

antimicrobial activity of Bacopa monnieri (L) Extraction, 



Research Journal of Chemistry and Environment________________________________________Vol. 29 (7) July (2025) 
Res. J. Chem. Environ. 

https://doi.org/10.25303/297rjce073077        77 

International Journal of Pharmaceutical and Clinical Research, 

8(8), 1222-1229 (2016) 

 

22. Prakash N.S., Sundaram R. and Mitra S.K., In vitro and In vivo 

anticancer activity of Bacoside A from whole plant of Bacopa 

monnieri (Linn), American Journal of Pharmacology and 

Toxicology, 6(1), 11-19 (2011) 

 

23. Rastogi S., Pal R. and Kulshreshtha D.K., Bacoside A3 - a 

triterpenoid saponin from Bacopa monnieri, Phytochemistry, 

36(1), 133-137 (1994) 

 

24. Robbers J., Speedie M. and Tyler V., Pharmacognosy and 

Pharmacobiotechnology, Baltimore, Williams and Wilkins, 1-14 

(1996) 

 

25. Sampathkumar P., Dheeba B., Vidhyasagar V., Arulprakash T. 

and Vonothkannan R., Potential Antimicrobial activity of various 

extracts of Bacopa monnieri (Linn.), International Journal of 

Pharmacology, 4(3), 230-232 (2008) 

 

26. Satyavati G.V., Raina M.K. and Sharma M., Indian medicinal 

plants, Indian Council of Medical Research, New Delhi, 20-35 

(1976) 

 

27. Shan B., Cai Y.Z., Brooks J.D. and Corke H., The in vitro 

antibacterial activity of dietary spice and medicinal herb extracts, 

International Journal of Food Microbiology, 117(1), 112–119 

(2007) 

 

28. Sinha S. and Saxena R., Effect of iron on lipid peroxidation and 

enzymatic and non- enzymatic antioxidant and bacosides - a 

content in medicinal plant Bacopa monnieri L., Chemosphere, 62, 

1340-1350 (2006) 

 

29. Sivaramakrishna C., Rao C.V., Trimurtulu G., Vanisree M. and 

Subbaraju G.V., Triterpenoid glycosides from Bacopa monnieri, 

Phytochem., 66(23), 2719-2728 (2005) 

 

30. Suresh S., Sowmya N.K. and Mehta D.S., Evaluation of 

antibacterial activity of Bacopa monnieri extract on Per 

odontogenic bacteria– An in vitro study, Saudi J. Oral. Dent. Res., 

2(11), 265-270 (2017) 

 

31. Udgire M. and Pathade G.R., Preliminary Phytochemical and 

antifungal screening of crude extracts of the Bacopa Monnieri, 

Universal Journal of Environmental Research and Technology, 

2(4), 347-354 (2012) 

 

32. Verma M., Antimicrobial screening of the leaf extracts 

of Bacopa monnieri (L) Pennell, Int. J. Curr. Pharm. Res., 8(2), 

21-23 (2016). 

 

(Received 23rd August 2024, accepted 08th October 2024)

 


