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ABSTRACT 

In this study the attempt was made to evaluate the antimicrobial activity of various solvent extracts of fruit of Piper longum L. 
against different gram positive and gram negative bacteria by using disk diffusion method. The petroleum ether extract was 
resistant towards all the tested bacterial strains while ethyl acetate was highly active. Among all the gram positive bacteria 
Staphylococcus aureus was highly sensitive with inhibition zone 24.33mm in presence of 500mg/ml ethyl acetate extract while in 
case of gram negative bacterial strains Pseudomonas aeruginosa and Vibrio cholerae were highly sensitive with inhibition zone 
22.66mm. Hexane extract was least inhibitory towards all the bacterial strains.   
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INTRODUCTION 

he medicinal plant products and their active 
constituents played an important role to treat 
various diseases. Natural products, such as those 

found in plants, or their semi-synthetic derivatives, may 
provide novel compounds that can be developed into 
antimicrobial drugs1, 2. The developing countries 
dependent on traditional medicine for variety of 
diseases3. In the last two decades, there has been 
increased interest in investigation of natural products as 
source of new antibacterial agents. Several experimental 
studies have contributed scientific evidence for the 
pharmacological effects of medicinal plants observed in 
folk medicine4. Antimicrobial screening and 
phytochemical investigations of plants from diverse 
region of the world have established the presence of 
antimicrobial activities and novel antimicrobial 
compounds in many species5-10.  

The dried fruit of one such plant Piper longum Linn 
(Piperaceae), commonly known as Indian Long pepper, 
used as a spice and seasoning, is known to possess 
multitude of pharmacological activities. The fruits and 
roots are attributed with numerous medicinal uses, and 
may be used for diseases of respiratory tract, viz. cough, 
bronchitis, asthma also as anti- irritant and analgesic. The 
fruits have used as liver tonic, stomachic, emmenagogue, 
abortifacient, aphrodisiac and digestive11. However, root 
and stem are used as an important drug in the Ayurvedic 
and Unani systems12. Review of literature revealed that 
the all plant parts of P. longum are very useful and the 
fact that few reports are available on the antibacterial 
activity of P. longum fruit extract13-15. The present work 
was aimed to evaluate the antibacterial property of 
different organic solvent extracts of P. longum fruit on 
some selected pathogenic bacterial strains. 

 

MATERIALS AND METHOD 

Plant materials 

The fruits of P. longum L. were bought from a local herbal 
market, and the identity of the fruit was authenticated at 
the Department of Dravyaguna, Faculty of Ayurveda, 
Institute of Medical Sciences, Banaras Hindu University 
(B.H.U.), Varanasi. 

Preparation of extracts 

The collected fruits were washed thrice with distilled 
water and dried on blotting paper in laboratory at (37 
±1)0C for 24 hours. After drying, the fruits were ground in 
grinding machine. Dry powdered plant fruits were 
extracted separately in methanol, ethyl acetate 
chloroform, hexane, petroleum ether to obtain their 
extracts. Extracts were filtered by filter paper (Whatmann 
No.1), concentrated and dried under reduced pressure in 
a rotary evaporator. All the dried extracts were stored in 
airtight vials at 4ᵒC for subsequent use. 

Test organisms 

The bacterial strains Staphylococcus aureus, Enterococcus 
faecalis, Streptococcus pneumonia, Bacillus megatarium, 
and four Gram negative Pseudomonas aeruginosa, Vibrio 
cholerae, Shigella dysenteriae, Salmonella typhi were 
obtained from the Department of Microbiology, Institute 
of Medical Sciences, Banaras Hindu University,Varanasi, 
India. 

Screening for anti-bacterial activity 

Sensitivity of bacterial strains towards different solvent 
extracts of fruits of P. longum was assayed by using the 
modified Kirby Bauer Disk Diffusion susceptibility 
method16. The bacterial strain (4-5 colonies) to be tested 
was suspended in 4ml of normal saline (0.85 %) and the 
density of suspension adjusted to approximately 108 CFU 
ml-1 using a 0.5 M barium sulphate suspension as the 
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standard turbidity. The surface of the sterile 3.8% Mueller 
Hinton Agar (Hi-Media) in Petri dishes was dried and the 
test strain was inoculated with a sterile swab to obtain a 
bacterial lawn. Sterilized discs were placed on the agar 
and 12µl of fruit extracts was placed directly on the disk 
to determine the inhibition zone. After incubation for 18 
hours at 37ᵒC the diameter of the inhibition zone was 
measured. DMSO was taken as control for organic 
extracts. 

RESULTS AND DISSCUSSION 

Four gram positive and four gram negative bacterial 
strains were screened for sensitivity against different 
organic solvent extracts. All the tested gram positive and 
gram negative bacterial strains were resistant towards 
petroleum ether extract while highly sensitive towards 
ethyl acetate extract at 500mg/ml concentration. 

Among all the gram positive bacterial strains S. aureus 
showed maximum sensitivity with inhibition zone  

24.33mm (table 1) while among gram negative bacterial 
strains P. aeruginosa and V. cholerae were highly 
sensitive showed maximum inhibition zone 22.66mm in 
presence of 500mg/ml concentration of ethyl acetate 
extract (table 2). Successful prediction of botanical 
compounds from P. longum is largely dependent on the 
type of solvent used in the extraction procedure. The 
traditional healers or practitioner use water primarily as a 
solvent, but our studies showed that ethyl acetate extract 
of the plant was much better and effective. This may be 
due to the better solubility of the active components in 
organic solvent as chloroform, ethyl acetate, methanol17-

19. These observations can be rationalized in terms of the 
polarity of the compound being extracted by each solvent 
and in addition to their intrinsic bioactivity by their ability 
to dissolve or diffuse in the different media used in the 
assay. 

 

Table 1: Sensitivity of the different gram positive bacterial strains to the various extracts (500 mg/ml) of the fruit of Piper longumL 

Bacterial strains 

Solvent extract (500mg/ml) 

Petroleum ether Hexane Chloroform Ethyl acetate Methanol 

Zone of inhibition (mm) (mean±SD) 

S. aureus 0.00 _ 10.66±1.52 ++ 20.33±2.08 +++ 24.33±1.52 +++ 16.66±1.52 +++ 

E. faecalis 0.00 _ 12.66± 2.08 ++ 19.00±2.64 +++ 21.66±1.52 +++ 21.00±1.00 +++ 

S. pneumoniae 0.00 _ 13.33±1.15 ++ 18.33±0.57 +++ 21.00±1.00 +++ 15.00±1.00 ++ 

B. megatarium 0.00 _ 11.66±0.57 ++ 16.00±1.00 +++ 22.00±1.00 +++ 17.33±1.15 +++ 
(−) no suscepƟbility, (+) suscepƟble (inhibiƟon zone ≤ 10mm), (++) inhibition zone between 10-15 mm, (+++) inhibition zone > 15 mm 

 
 Table 2: Sensitivity of the different gram negative bacterial strains to the various extracts (500 mg/ml) of the fruit of Piper longum L 

Bacterial strains 

Solvent extract (500mg/ml) 

Petroleum ether Hexane Chloroform Ethyl acetate Methanol 

Zone of inhibition (mm) (mean±SD) 

E.coli 0.00 _ 6.33±1.52 + 11.33±1.15 ++ 14.33±0.57 ++ 9.33±1.15 + 

P. aeruginosa 0.00 _ 12.00±1.00 ++ 20.66±1.52 +++ 22.66±1.52 +++ 15.66±0.57 +++ 

S.typhi 0.00 _ 10.33±0.57 ++ 11.66±1.52 ++ 19.33±1.15 +++ 10.66±0.57 ++ 

V. cholerae 0.00 _ 10.00±1.00 + 10.00±1.00 + 22.66±1.15 +++ 15.00±1.00 ++ 
(−) no suscepƟbility, (+) suscepƟble (inhibiƟon zone ≤ 10mm), (++) inhibiƟon zone between 10-15 mm, (+++) inhibition zone > 15 mm 

 

Gram-positive bacteria were more susceptible because 
they have only outer peptidoglycan layer which is not an 
effective barrier20. The gram-negative bacteria have outer 
phospholipidic membrane that make cell wall 
impermeable to lipophilic solutes, while the porines 
constitute a selective barrier to hydrophilic solutes. 

P. longum, therefore, can be promising sources of 
antimicrobial agents. It can be used to specific bacteria, 
which are resistant to commonly used antibiotics, beside 
their use as traditional spice. The results of the study 
provides basis for subsequent bioactivity- guided 
fractionation of the extracts of P. longum fruit and 
isolation of active compound. 

 

REFERENCES 

1. Bisht GS, Awasthi AK, Dhole TN, Antimicrobial activity of 
Hedychium spicatum. Fitoterapia, 77, 2006, 240- 242. 

2. McRae, Q. Yang, R. Crawford and E. Palombo, Review of 
the methods used for isolating pharmaceutical lead 
compounds from traditional medicinal plants. 
Environmentalist, 27, 2007, 165-174. 

3. Gangoue-Pieboji, Pegnyemb DE and Niyitegeka D, The in-
vitro antimicrobial activities of some medicinal plants 
from Cameroon. Ann Trop Med Parasitol, 100, 2006, 237-
243. 

4. Nardi GM, Felippi R, Dalbo S, Anti- inflammatory and 
antioxidant effects of Croton celtidifolius bark. 
Phytomedicine, 10, 2003, 176-184 



Int. J. Pharm. Sci. Rev. Res., 18(2), Jan – Feb 2013; nᵒ 16, 89-91                                                                          ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

 

91 

5. Jones GP, Sundar Rao K, Ducker DJ, Richardson B, Barnes 
A, and Rivett DE, Antimicrobial activity of santalbic acid 
from the oil of Santalum acuminatum (Quandong). Int J 
Pharmacogon, 33, 1995, 120-123. 

6. Kayser O, Kolodziej H, Antibacterial activity of extracts and 
constituents of Pelargonium sidoides and Pelargonium 
reniforme.  Planta Med, 63, 1997, 508-510. 

7. Mahida Y, Mohan JSS, Screening of Indian plant extracts 
for antibacterial activity. Pharm Biol, 44, 2006, 627-631.    

8. Ulubelen A, Oksüz S, Topcu G, Goren AC, Voelter W, 
Antibacterial diterpenes from the roots of Salvia 
blepharochlaena. J Nat Prod, 64, 2001, 549-551.  

9. Cowan MM, Plant products as antimicrobial agents. Clin 
Microbiol Rev, 12, 1999, 564-582. 

10. Altmann KH, Microtubule-stabilizing agents: a growing 
class of important anticancer drugs. Curr Opin in Chem 
Biol, 5, 2001, 424- 431 

11. Kirtikar KR, Basu BD, Indian medicinal plants, 3, 
International book distributors, Dehradun, India, 1987, 
2128-2129. 

12. The Wealth of India, A dictionary of Indian Raw Materials 
and Industrial Products, 8, Council of Scietific and 
Industrial Research New Delhi, 1989, 96-99. 

13. Ali MA, Alam NM, Yeasmin MS, Khan AM, Sayeed MA, 
Antimicrobial Screening of Different Extracts of Piper 
longumLinn. Res J Agr Biol Sci, 3(6), 2007, 852-857. 

14. Reddy PS, Jamilk K, Madhusudhan P, Anjani G, Das B, 
Antibacterial activity of isolates from Piper longum and 
Taxus baccata. Pharm Biol, 39, 2001, 236-238. 

15. Parekh J Chanda S, In vitro screening of antibacterial 
activity of aqueous and alcoholic extracts of various Indian 
plant species against selected pathogens from 
Enterobacteriaceae. Afr J Microbiol Res, 1(6), 2007, 092-
099. 

16. Bauer AW, Kirby WMM, Sherris JC, Truck M, Antibiotic 
susceptibility testing by standardized single disk method. 
Am J Clin Pathol, 45, 1986, 493-496. 

17. De Boer HJ, Kool A, Broberg A, Mziray WR, Hedberg I, 
Levenfors JJ, Antifungal and antibacterial activity of some 
herbal remedies from Tanzania. J Ethnopharmacol, 96, 
2005, 461-469. 

18. Cowan MM, Plant products as antimicrobial agents. Clin 
Microbiol Rev, 12, 1999, 564-582. 

19. Parekh J, Karathia N, Chanda S, Screening of some 
traditionally used medicinal plants for potential 
antibacterial activity. Indian J Pharm Sci, 68(6), 2006, 832-
834. 

20. Scherrer R, Gerhardt P, Molecular sieving by the Bacillus 
megatarium cell wall and protoplast. J Bacteriol, 107, 
1971, 718-735. 

 

 

 

 

Source of Support: Nil, Conflict of Interest: None. 
 

About Corresponding Author: Ms. Chandan Singh 

 

Ms Chandan has done Ph.D on the topic “Experimental evaluation of effect of Piper longum 

fruit on Mycobacterium species” from Banaras Hindu University, Varanasi. She is having one 

year teaching experience at RGSC, BHU, Barkacha. 

 

 

 
  


