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In vitro antimicrobial efficacy of root extracts of Murraya koenigii (Linn.) Spreng. was assessed by disc diffusion 

method against four bacterial strains (Bacillus subtilis, Escherichia coli, Staphylococcus aureus and Salmonella typhi) and 

three fungal strains (Aspergillus niger, Candida albicans and Trichophyton rubrum). Minimum inhibitory concentration was 

also determined. The most susceptible bacterial and fungal strains were S. aureus and T. rubrum, respectively. The root 

extracts in organic solvents (hexane, methanol and chloroform) showed good antimicrobial activity. However, aqueous 

extracts could not exhibit any activity. Results of the present investigation indicate that root of M. koenigii possess 

antimicrobial properties and hence can be exploited for future natural plant based antimicrobial agents. 
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Introduction  
Medicinal plants are naturally gifted with 

invaluable bioactive compounds which form the 

backbone of traditional medicines. The use of plants 

as medicines antedates history. Approximately 80% 

of the 4,000 million inhabitants of the earth rely on 

herbal medicines for their primary health care
1
.
 
There 

has been an increasing interest worldwide on 

therapeutic values of natural products from plants due 

to disenchantment with modern synthetic drugs
2,3

. 

Moreover, the clinical efficacy of many existing 

antibiotics is also being threatened by the emergence 

of multidrug-resistant pathogens. Many infectious 

diseases have been known to be treated with herbal 

remedies throughout the history of mankind. 

Therefore, there has been a tremendous upsurge in the 

demand for the drugs from natural sources. 

Murraya koenigii (Linn.) Spreng., a member of the 

family Rutaceae, is a deciduous to semi-evergreen 

aromatic tree found throughout India. Traditionally, it 

is used as an analgesic, febrifuge, stomachic, 

carminative and for the treatment of dysentery and 

skin eruptions
4, 5

. Curry leaf tree is commonly used as 

spice due to the aromatic nature of leaves. Carbazole 

alkaloids
6
, the major constituents of the plant are 

known to possess cytotoxic, antioxidative, 

antimutagenic and anti-inflammatory activities
7-9

. The 

leaves are rich in mono-terpenoids and ses-

quiterpenoids which exhibited antifungal activities
10

. 

Minor furano-coumarins are also reported from 

seeds
11

. In the present investigation, an attempt has 

been made to investigate antimicrobial screening of 

root extracts of M. koenigii against pathogenic 

microorganisms. 
 

Materials and Methods 
 

Plant material 

The plants of M. koenigii were collected from the 

campus of University of Rajasthan, Jaipur during the 

month of July 2007. The plant was identified and 

voucher specimen was deposited to the Herbarium, 

Department of Botany, University of Rajasthan, 

Jaipur (RUBL NO.-20397). Roots were separated, 

washed thoroughly with distilled water, shade dried, 

powdered using blender and stored in air tight 

container until for further use. 
 

Preparation of extracts 

The powdered roots (500 g) were extracted with 

hexane, methanol and chloroform using Soxhlet’s 

apparatus for 12-14 h. The organic extracts were 

separately filtered with Whatman No. 1 paper and 

evaporated to dryness on water bath to obtain semi-

solid mass. However, aqueous extraction of roots is 

performed by using hot water maceration. The dried 

extracts were stored at 5ºC in the refrigerator until 

further study. 

—————— 
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Antimicrobial screening 
 

Test microorganisms 

In vitro antimicrobial activity was evaluated 

against seven pathogenic microorganisms, Gram 

positive Bacillus subtilis (ATCC 6633), 

Staphylococcus aureus (ATCC 25923), Gram 

negative Escherichia coli (ATCC 25922), Salmonella 

typhi (ATCC 3492) and fungal strains, Aspergillus 

niger (ATCC 322), Candida albicans (ATCC 4718) 

and Trichophyton rubrum (ATCC 2327). All these 

test microorganisms were obtained from Batra 

Hospital and Medical Research Centre (BHMRC), 

New Delhi. The bacterial cultures were grown and 

maintained on Nutrient Broth medium at 37ºC for 

24 h while the fungal cultures were maintained on 

Potato Dextrose Agar slants and incubated at 27ºC for 

48 hours. 
 

Antimicrobial assay 

Antimicrobial assay of crude extracts was 

performed against seven test pathogenic strains by 

disc diffusion method
12

. The nutrient agar and potato 

dextrose agar plates were seeded with suspension 

(10
6
cfu/ml) of the bacterial and fungal strains, 

respectively. The sterilized Whatman no.1 filter paper 

disc (6 mm) were impregnated with (1000 µg/ml) of 

extract, dried and placed aseptically on seeded plates 

with the help of a sterile forceps. Later on these plates 

were kept at room temperature for 30min (Pre 

diffusion time). The standard discs (6 mm) 

impregnated with antibiotics Streptomycin (2 µg/ml) 

and Fluconazole (2 µg/ml) were used as control. The 

plates were incubated at 37ºC for 24 h and 25ºC for 

48 h for bacteria and fungi, respectively. The diameter 

of the inhibition zone (mm) was measured and in each 

case the activity index was calculated. The 

experiment was repeated three times and the mean 

values calculated for conclusion.  

Minimum inhibitory concentration of extract 

against tested microorganisms was determined by 

broth dilution method
13

. For broth dilution, 1 ml of 

standardized suspension of a strain (10
6
cfu/ ml) was 

added to each tube containing extracts at various 

concentrations in nutrient broth medium. The tubes 

were incubated at 37ºC for 24 h (for bacterial strains) 

and 25ºC for 48 h (for fungal strains) and observed for 

visible growth after vortexing the tubes gently. The 

experiment was repeated two times. The minimum 

inhibitory concentration (MIC) is taken as the lowest 

concentration of the extracts at which there is 

turbidity after incubation. 

 
Results and Discussion 

The antimicrobial efficacy of the extracts of M. 

koenigii roots was quantitatively assessed on the basis 

of inhibition zone, activity index (Table 1) and 

minimum inhibitory concentration (Table 2). In the 

present investigation, all the extracts (hexane, 

methanol and chloroform) were found to be effective 

against tested pathogenic strains except aqueous 

extract. Methanol extract showed more pronounced 

antimicrobial activity than other extracts. Among the 

tested bacterial strain, the most susceptible bacterium 

to the extract (hexane, methanol and chloroform) was 

S. aureus, which is known to play significant role in 

skin diseases
14

. It indicates that roots of M. koenigii 

may possess compounds with antimicrobial properties 

which are effective against infectious diseases. 

Earlier, the extracts of M. koenigii were shown to 

possess bioactive compounds having anti-oxidative, 

anti-mutagenic and hypoglycemic activities
8,15,16

.  

Table 1  Antimicrobial activity of various organic extracts of roots of Murraya koenigii 

 

Test organisms Organic extracts Control 

 Hexane Methanol Chloroform Aqueous Strepto- Flucano- 

 IZ AI IZ AI IZ AI IZ AI mycin zole 

         (2µg/ml) (2µg/ml) 

           

Bacillus subtilis 7.00 0.31 10.00 0.45 7.00 0.31 - - 22.00 - 

Escherichia coli 7.00 0.29 10.00 0.41 9.00 0.31 - - 24.00 - 

Salmonella typhi 6.00 0.33 9.00 0.50 6.00 0.33 - - 18.00 - 

Staphylococcus aureus 9.00 0.45 15.00 0.75 10.00 0.50 - - 20.00 - 

Aspergillus niger 6.00 0.35 9.00 0.52 8.00 0.47 - - - 17.00 

Candida albicans 6.00 0.33 10.00 0.55 8.00 0.44 - - - 18.00 

Trichophyton ruburam 6.00 0.30 14.00 0.70 8.00 0.40 - - - 20.00 
 

IZ = Inhibition zone (mm); AI= Activity Index; - = No activity; Values are means of three replicates. 
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In antibacterial screening, the methanol extract 

showed maximum inhibitory effect against S. aureus 

(IZ=15.00 mm; AI=0.75) with MIC value of 

0.078 mg/ml while hexane extract showed minimum 

inhibitory effect against E. coli (IZ=7.00 mm; 

AI=0.29) with MIC value of 0.625 mg/ml. However, 

aqueous extract showed no inhibitory effect against 

tested four bacterial strains (Bacillus subtilis, 

Escherichia coli, Staphylococcus aureus and 

Salmonella typhi). 

In antifungal screening, the methanol extract 

showed maximum inhibitory effect against 

T. ruburam (IZ =14.00 mm; AI=0.70) with MIC value 

of 0.156 mg/ml while hexane extract showed 

minimum inhibitory effect against T. ruburam 

(IZ=6.00 mm; AI=0.30) with MIC value of 

0.625 mg/ml. Aqueous extract also showed no 

inhibitory effect against tested three fungal strains 

(Aspergillus niger, Candida albicans, and 

Trichophyton rubrum). The antifungal activity of 

leaves of M. koenigii is well documented
17,18

. 

The results from the present study indicate that this 

plant extract could possibly use as antibiotics. The 

antimicrobial activity of roots of M. koenigii is due to 

presence of carbazole alkaloids
6
. The present 

investigation supports the antimicrobial traditional use 

of this plant. However, antimicrobial activities of its 

essential oils were previously demonstrated
10

. In vitro 

antimicrobial activity of extracts against pathogens 

justifies the folk medicinal use of curry leaf tree for 

the treatment of diarrhoea, dysentery and skin 

eruptions. 
 

Conclusion 
The present investigation revealed that the various 

extracts from the roots of M. koenigii exhibited 

antimicrobial properties which explain the basis for its 

use in traditional medicines to treat skin infections. 

The methanol extracts exhibited significant inhibitory 

activity against pathogenic microorganisms. It 

showed maximum inhibitory effect against S. aureus 

and T. rubrum, bacterial and fungal strains 

respectively. 
 

Acknowledgements 

The authors are thankful to the Head, Botany 

Department, University of Rajasthan for providing all 

necessary facilities for the present work. We owe our 

thanks to Dr. Neelam Khanna, Head, Microbiology 

Department, Batra Hospital and Medical Research 

Center, New Delhi, India for providing test 

microorganisms for antimicrobial activity. 

 

References 

1 Mukherjee PK and Wahil A, Integrated approaches towards 

drug development from Ayurveda and other system of 

medicine, J Ethnopharmacol, 2006, 103, 25-35. 

2 Ahmad I and Beg AZ, Antimicrobial and phytochemical 

studies on 45 Indian medicinal plants against multiple drug 

resistant human pathogens, J Ethnopharmacol, 2001, 74, 

113-123. 

3 Bandow JE, Brotz H, Leichert LIO, Labischinski H and 

Hecker M, Proteomic approach to understanding antibiotic 

action, Amicrob Agents Chemother, 2003, 47, 948-955. 

4 The Wealth of India: A Dictionary of Indian Raw Materials 

and Industrial Products Raw Materials Series, Publications 

& Information Directorate, CSIR, New Delhi, India, Vol. 6 

(L-M), 1962, pp 446-448. 

5 Chakraborty DP, Barman BK and Bose PK, On the 

constitution of murrayanine, a pyranocarbazole derivative 

isolated from Murraya koenigii, Tetrahedron, 1965, 21, 

681.  

6 Ito C, Thoyama Y, Omura M, Kajiura I and Furukawa H, 

Alkaloidal constituents of Murraya koenigii; isolation and 

structural elucidation of novel binary carbazolequinones 

and carbazole alkaloids, Chem Pharm Bull, 1993, 41, 2096-

2100.  

Table 2  Determination of MIC of various organic extracts of roots of Murraya koenigii 
 

Organic extracts Test organisms 

Hexane Methanol Chloroform Aqueous 

     

Bacillus subtilis 0.625 0.312 0.625 - 

Escherichia coli 0.625 0.312 0.312 - 

Salmonella typhi 0.625 0.625 0.625 - 

Staphylococcus aureus 0.312 0.078 0.312 - 

Aspergillus niger 0.625 0.312 0.625 - 

Candida albicans 0.625 0.312 0.625 - 

Trichophyton ruburam 0.625 0.156 0.312 - 
 

MIC: Minimum inhibitory concentration (mg/ml) of the extract; Values are means of two replicates. 
 



MALWAL & SARIN: ANTIMICROBIAL EFFICACY OF MURRAYA KOENIGII ROOT EXTRACTS 

 

 

51 

7 Chakrabarty M, Nath AC, Khasnobis S, Chakrabarty M, 

Konda Y, Harigaya Y and Komiyama K Carbazole alkaloids 

from Murraya koenigii, Phytochemistry, 1997, 46, 751-755. 

8 Arulselvan P and Subramanian SP, Beneficial effects of 

Murraya koenigii leaves on antioxidant defense system and 

ultra structural changes of pancreatic beta–cells in 

experimental diabetes in rats, Chem Biol Interact, 2007, 165 

(2), 155-164. 

9 Dutta S, The Indian curry leaf tree and its essential oil, 

Indian Soap J, 1958. 23, 201. 

10 Goutam MP and Purohit RM, Antimicrobial activity of the 

essential oil of the leaves of Murraya koenigii (L.) Spreng 

(Indian Curry Leaf), Indian J Pharm, 1974, 36(1), 11. 

11 Adebajo CA and Reisch J, Minor furocoumarins of Murraya 

koenigii, Fitoterapia, 2000, 71, 334-337. 

12 Newman DJ, Cragg GM and Snader KM, Natural products as 

sources of new drugs over the period 1981-2002, J Nat Prod, 

2003, 66, 1022-1037. 

13 Gould JC and Bowie JH, The determination of bacterial 

sensitivity to antibiotics, Edinb Med J, 1952, 59, 178-199. 

14 Basri DF and Fan SH, The potential of aqueous and acetone 

extracts galls of Quercus infectoria as antibacterial agents, 

Indian J Pharmacol, 2005, 37, 26-29. 

15 Khan BA, Abraham A and Leelamma S, Haematological and 

histological studies after Murraya koenigii and Brassica 

juncea feeding in rats, Indian J Med Res, 1995, 102, 184-

186.  

16 Yadav S, Vats V, Dhunnoo Y and Grover JK, Hypoglycemic 

and anti-hyperglycemic activity of Murraya koenigii leaves 

in diabetic rats, J Ethnopharmacol, 2002, 82, 111-116. 

17 Srinivasan D, Nathan S, Suresh T and Perumalsamy PL, 

Antimicrobial activities of certain Indian medicinal plants 

used in folkloric medicine, J Ethnopharmacol, 2001, 74 (3), 

217- 220. 

18 Mathew J, Antimicrobial activity of selected aromatic plants, 

Indian Drugs, 2005, 42, 28-33.  

 


