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Summary 

The antibacterial and antifungal properties of ethanolic extract of Callistemon linearis 
leaf was screened against different pathogenic bacteria and fungi namely, Bacillus 
cereus, Bacillus pyogenes,Bacillus pumilus, Staphylococcus aureus, Escherichia coli, 
Enterobacter aerogenes,Proteus vulgaris,  Salmonella typhimurium, Candida 
albicans, Aspergillus aegyptiacus, by using disc diffusion method employing 
Ampicillin and Amphotericin-B as standard disc. The extract showed significant 
activity against maximum bacteria which is comparable with standard Ampicillin 
effect and moderate activity against fungal strain which is also comparable with 
standard Amphotericin-B. 
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Introduction 

 
The use of herbs and medicinal plant as the first medicines is a universal 

phenomenon. Every culture on the earth, through written or oral tradition, has relied 

on the vast variety of natural chemistry found in plants for their therapeutic properties. 

All drugs of the plant were substances with a particular therapeutic action extracted 

from plants (1).Histologically plants have provided a source of inspiration for novel 

drug compounds, as plant derived medicines have made large contribution to human 

health and well being. Their role in the development of new drugs i.e.natural blue 

prints for herbal medicines and anti-infective properties which offer a therapeutic 

benefit and more affordable treatment.  

Various infections involving microorganism’s ie.bacteria, fungi, viruses, nematodes, 

they cause severe infections in tropical and subtropical countries of the world and 

search for herbs or plant extracts having antimicrobial properties have been found a 

prime important to eradicate these infections. In the recent years, multiple drug 

resistance in human pathogenic microorganisms has been developed due to 

indiscriminate use of commercial antimicrobial drugs commonly used in the treatment 

of such diseases.  
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Over the last three centuries, intensive efforts have been made to discover clinically 

useful antimicrobial drug, (2,3,4).Different medicinal plants are finding their way into 

pharmaceuticals, cosmetics, food supplements. The World Health Organization (5) 

estimated that 80% of population of developing countries still relies on plant drugs 

medicines for their health care needs. Due to unsafe and fatal side effects of   

unscreened plant drugs, there is an urgent need to study the screening of antimicrobial 

properties of herbs (5,6). 

Callistemon linearis DC.  is an evergreen tree, under the family Myrtaceae.It is also 

known as narrow leaved bottle brush indigenous to Australia. It is now available in 

Indian garden as an ornamental tree. The Methanolic extract of the fruit showed 

antibacterial activity against gram positive and gram negative bacteria and also 

against fungal strains (7).The seeds of a sample from Japan yielded an oil containing 

β-sitosterol (8,9). In this study we concentrate on the antibacterial and antifungal 

activity of ethanolic extract of Callistemon linearis leaf. 

  

 Material and Methods 

 
 Collection of plant material: 

 The plant Callistemon linearis DC. (Bottle brush tree) had been collected from 

Dibrugarh University campus and was identified by Botanical Survey of India (BSI); 

Shillong.A voucher specimen (DU/PHC/HRB-4/08) has been kept in the departmental 

herbarium store. 

Cold maceration  
For cold maceration about 20 gm of plant materials (leaves) were placed in clean 

flasks containing 200 ml of 70% ethanol, corked and stored for five days at room 

temperature and there after filtered. The filtrates or resultant extract was evaporated in 

a water bath at 400c.The sample were then weighed and kept in the refrigerator for 

further analysis. (10,11,12). 

Test microorganism 

 Bacillus cereus, Bacillus pumilus, Bacillus pyogenes Staphylococcus aureus, 

Escherichia coli, Enterobacter aerogenes, Proteus vulgaris, Salmonella typhimurium, 

Candida albicans, Aspergillus aegyptiacus. 
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Antimicrobial assay 

The antimicrobial activity of the ethanolic extract was determined by using the zone 

of inhibition tests. For that purpose, disc diffusion method of Bauer et al.(13) was 

followed. 

The test plates were prepared with Mueller – Hinton agar and inoculated on the 

surface with a cell suspension in sterile dissolution on of 0.9% saline. In all cases, the 

nutrient agar plates containing an inoculums size of 106 CFU/ml for bacteria and 

saborand glucose agar plates containing 2x105 spores for fungi were used. Previously 

prepared ethanolic  extract impregnated disc(5 mm in diameter bloating paper disc) at 

concentration of 100 µg/ml for bacteria  and 1000µg/ml for fungal strains were placed 

aseptically on sensitivity plates with appropriate control Ampicillin(100µg/ml) and 

Amphotericin-B (1000µg/ml) were used as standard antibacterial and antifungal 

antibiotics respectively.. The plates were incubated for 24 hrs at 370C for bacteria and 

48 hours for fungi (14). Control discs were soaked with the same extraction solvents 

and treated as the sample discs. 

The positive results (sensitivity) were established by the presence of clear zone of 

inhibition around active extracts which were measured with a meter rule and 

diameters were recorded in mm. 

MIC was determined by tube dilution method for each of the test organism in 

duplicates. For that purpose,ehtanolic extract are prepared at different concentration( 

0-100 µg/ml for bacterial strains and 0-1000 µg/ml for fungal strains),2 ml of nutrient 

broth was added and then a loopful of test organism previously diluted to 0.5 

McFarland turbidity standard for (bacteria) and 105 cfu/ml(for fungal strains) was 

introduced to the tubes. The procedure was repeated on the test organisms using 

standard antibiotics Ampicillin for bacteria and Amphotericin-B for fungi. A tube 

containing nutrient broth only seeded with the test organism was served as control. 

Tubes containing bacterial cultures were then incubated for 24 hrs at 370C for bacteria 

and 48 hours for fungi. After inoculation the tubes were examined for microbial 

growth by observing the turbidity (15). 

 
Results and Discussion 

The preliminary antimicrobial activity of Ethanol extract was resulted in a growth 

inhibition pattern against the used microorganism. The results of the antimicrobial 
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activity were given in the Table-1.These data revealed that the ethanol extract showed 

good antimicrobial activity against bacteria and fungi antimicrobial activity It is 

noteworthy in particular effect against E.coli, St.aureus, B. pumilus and C.albicans 

which is comparable with Ampicillin  for bacteria and AmphotericinB for fungi and 

has no activity against B.pyogenes. The minimum inhibitory concentration (MIC) of 

ethanol extract was resulted in a growth inhibition pattern against the used 

microorganism. 

 
Table -1: Results of preliminary antimicrobial activity of ethanolic extract of 
Callistemon linearis leaf. 

Organism Zone diameters (mm) 

Gram positive bacteria    Ethanol extract 

(100µg/ml) 

Ampicillin 

(100µg/ml) 

Bacillus cereus 11.2 NT 

Bacillus pyogenes - NT 

Bacillus pumilus  13.8 NT 

Staphylococcus aureus 12.8 NT 

Gram negative bacteria   

 Escherichia coli, 13.9 14.2 

 Enterobacter aerogenes 10.6 12.7 

Proteus vulgaris 3.5 6.8 

Salmonella typhimurium 7.1 8.8 

Fungal strains Ethanol extract 

(1000µg/ml) 

AmphotericinB(1000µg/ml)

Candida albicans 7.8 12.5 

 Aspergillus aegyptiacus 3.4 7.8 

‘(-)’ = no measurable zone of inhibition, ‘NT’ =Not tested. 
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The results of the antimicrobial activity were given in the Table-2 .The extract 

showed its particular effect against E.coli, St.aureus, B pumilus in terms of zone of 

inhibition at lower concentration (12.5 µg/ml) which is comparable with Ampicillin 

and showed no activity against B.pyogenes (>100 µg/ml).This extract also showed 

moderate activity against B.cereus, E.aerogenes and S.typhimurium and weak 

inhibition against P.vulgaris. (100 µg/ml) in terms of MIC. In preliminary antifungal 

assay of ethanol extract showed moderate zone of inhibition against Candida albicans 

at concentration(250-1000 µg/ml) and weak activity against A.aegyptiacus(1000 

µg/ml). 

 
Table-2: Result of Minimum Inhibitory Concentration (MIC) of ethanol extract. 

                                                                       Concentration (µgml-1) 

Microorganisms              100                    50                   25                    12.5                  12.5*              125** 

B.Pumilus 13.8 13.8 13.1 11.2 +/- NT 

B.Cereus 11.2 10.8 9.3 8.7 - NT 

St.aureaus 12.8 10.2 8.8 8.0 - NT 

B.pyogenes - - - - NT NT 

E.coli 13.3 11.5 9.5 8.1 13.2 NT 

E.aerogenes 10.6 9.8 8.5 7.7 12.7 NT 

S.typhimurium 7.1 6.3 6.1 5.9 8.8 NT 

P.vulgaris 3.5 3.3 +/- +/- 6.8 NT 

Fungi                                         Concentration(µgml-1 )  
 
 
 1000                    500                     250                 125                                                 125** 

A.aegyptiacus 3.4 2.0 +/- +/- NT 4.2 

C.albicans 7.5 7.2 4.3 +/- NT 12.5 

‘+/-’= zone of inhibition <2 mm, ‘(-)’ = no measurable zone of   inhibition, ‘*’ = 
Concentration of Ampicillin, ‘**’ = Concentration of Amphotericin-B, NT = not 
tested 
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Conclusion 

 
  The antimicrobial activities of  various plants have been reported by many 

researchers (16,17).As the plant produce secondary metabolites in order to protect 

themselves from microorganism ,herbivores and insects, thus antimicrobial effect is 

some how expected from plants namely flavonoids,alkaloids,and triterpenoid are 

producing  a better opportunity for testing wide range of microorganism. In the 

present study a wide variety of gram positive, gram negative and fungal strains were 

selected for screening of antimicrobial effects of ethanol extract of Callistemon 

linearis leaf. The result of this study showed that the ethanol extract exhibited varied 

range of antimicrobial activity against the tested organism including gram positive, 

gram positive bacteria and fungal strains, which is comparable to standard ampicillin 

effect .The antimicrobial activity of ethanol extract may be due to various types of 

phyto molecules present in the extract. Thus our motto is to develop standardized 

extract to combat against the wide range of microorganism. 

 
Acknowledgement  

 
The authors are thankful to Department of Animal Resources Development, State 

Disease Investigation Laboratory, Agartala, Tripura, for carrying out Antimicrobial 

assay.  
 

References 

 
1. Serrentino J.How natural Remedies Work.Point Robert WA: Harley and Apply 

publishers. 1991; 20-22. 
2. Ahmed L, Mohammed Z, Mohammed F.Screening of some Indian medicinal plants 

for their antimicrobial properties. Journal of Ethanopharmacol 1998;62:183-193. 
3. Werner F, Okemo P, Ausorg R . Antimicrobial activity of East African Medicinal 
plants, Journal of Ethanopharma 1999; 6:79-84. 
4. Perumal Samy R, Lgnacimuthu S.Antibacterial activity of some folkflore medicinal 

plants used by trival in western Ghats of India. Journal of Ethanopharmacol 
2000;69:63-71. 

5. World Health Organization-WHO.General Guidelines for Methodologies on 
Research and Evaluation of traditional medicine.HO/EDM/TRM/2000.1 Geneva 
2000; 74. 

6. Ikegami F, Fujii Y, Ishihara K, Satoh T. Toxicological aspects of Kampo 
Medicines in clinical use.Chem.Biol. Interac 2003; 145: 235-250. 



Pharmacologyonline 1: 15-21 (2009)                Newsletter             Das et al. 

 21

7. Izzo AA. Drug Interactions with St.Johns Wort (Hypericum perforatum): a review 
of the Clinical evidence. Int J Clin Pharmacol.Thera 2004; 42:139-148. 

8. Das Anudwipa, Zaman K and Singh V Akhilesh..Antimicrobial and antioxidant 
activities of Callistemon linearis DC leaf extract, Pharmacologyonline, 2008,3:875-
881. 

9.Anonymous, The wealth of India, Raw materials, Vol.III,Publication & Information 
Directorate, CSIR, New Delhi 1992; 66. 

10. Kanjilal P.C.and Das A..Flora of Assam, Omsons Publications, Vol. II: pp.287. 
11. Kokate CK. 2001, Practical Pharmacognosy, 4th edition, Vallabh prakashan.Pune 

1992; 122-135.  
12. Khandelwal KR. Practical Pharmacognosy .Techniques and Experiments, 3rd 

Nirali Prakashan Pune 2005; 149-156. 
 13. Kokate CK, Purohit AP, Gokhale SB.Pharmacognosy 2nd ed. Nirali Prakashan, 

Pune 2005; 106-114. 
14. Bauer AW, Kirby WM, Sherris JC and Turck M. Antibiotic susceptibility testing 

by a standardized single disk method.Am. J. Clin. Pathol 1996; 45(4):493-496. 
15. Aburjaj Talal and Hudaib Mohammad., 2006, Antiplatelet, antibacterial & 

antifungal activities of Achillea falcata extracts and evaluation of volatile oil 
composition, Phacog. Mag 2006;12: 191-198. 

16. Cowan MM. Plant products as antimicrobial agents. Clin microbial Rev 1999; 
22:564-582. 

17. Dewanjee S, Maiti A, Majumder R, Majumder A. Evaluation of antimicrobial 
activity of hydroalcohalic extract of Schma wallichii bark. Pharmcolologyonline 
2008; 1:523-528. 

 

(1) Corresponding Author * 
 
Anudwipa Das 
Department of Pharmaceutical Sciences  
Dibrugarh University, Assam, India-786004 
Phone-+919760883696 
Fax no-0135 2734575 
E- mail- anudwipa@gmail.com 

 
 (2) Akhilesh Vikram Singh 
Department of Pharmaceutical Sciences  
Dibrugarh University, Assam, India-786004 
Phone no- +919760883705 
E-mail- akhileshvikram@gmail.com 
 
(3) K. Zaman 
Department of Pharmaceutical Sciences  
Dibrugarh University, Assam, India-786004 
Phone no-+919435131755 
E-mail- k_zamar2003@yahoo.com 

 


