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ABSTRACT

BACKGROUND AND OBJECTIVE In traditional medicine, pomegranate is used for the treatment of intestinal
worms and diarrhea. This study aimed to examine the antibacterial activities of pomegranate extracts on biofilm
structures and planktonic forms of six pathogenic bacteria.

METHODS: In this study, the inhibitory effect of the extracts on planktonic forms was determined, using disc
diffusion method. Minimum inhibitory concentration (MIC) of 0.02 mg/ml and maximum inhibitory concentration of
50 mg/ml were determined, using broth macrodilution. Anti-biofilm effects at 5 mg/ml, 10 mg/ml, and 20 mg/ml
concentrations were assessed using microtiter plate method. Also, biofilm formation, biofilm degradation, and
dehydrogenase enzyme activity were determined by crystal violet staining.

FINDINGS: Discs impregnated with pomegranate extracts inhibited the growth of test bacteria by 50% (P<0.01).
However, no inhibitory effect was detected on streptococcus pneumoniae, pseudononas aeruginosa, or klebsiella
pneumonia (p>0.05). In the broth medium of MIC test, the extracts could inhibit the growth of all bacteria (70%).
These extracts damaged the biofilm structures by 50% (minimum) and 95% (maximum), respectively. The inhibitory
effect of the extracts was dependent on the extract concentration and type of solvent. Pomegranate extracts were most
efficient in inhibiting the biofilm formation of staphylococcus aureus (95.84%). The greatest eradication of biofilm
structures was observed in the biofilm of pseudomonas aeruginosa (51.48%). Also, the highest decrease in metabolic
activity was observed in bacillus cereus (77.13%).

CONCLUSION: In this study, the inhibitory effect of pomegranate extracts on planktonic forms and biofilm structures
was confirmed. As it was shown, the inhibitory effect was correlated with the solvent type and extract concentration.
KEY WORDS: Biofilm, Punica Granatum, Pathogenic Bacteria, Drug Resistance, Antimicrobial Effect.

Please cite this article as follows:
Mohsenipour Z, Hassanshahian M. The Antimicrobial Effects of the Alcoholic Extracts of Pomegranate (Punica Granatum) on the
Planktonic Forms and Biofilm Structures of Six Pathogenic Bacteria. J Babol Univ Med Sci. 2015; 17(1):77-84.

* Corresponding Author; M. Hassanshahian (PhD)

Address: Department of Biology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, I.R.Iran.
Tel: +98 34 33222032

E-mail: mshahi@uk.ac.ir


http://dx.doi.org/10.22088/jbums.17.1.77
https://dor.isc.ac/dor/20.1001.1.15614107.1393.17.1.10.3

[ DOR: 20.1001.1.15614107.1393.17.1.10.3 ]

[ DOI: 10.22088/jbums.17.1.77]

WWAY (65 /Y oles /oatin 093 (bl (i3 pole olSiily dloxo

OKed g yo (ure i Ul 0lS slroylas  9,Shens il o)y

References

1. Jefferson KK. What drives bacteria to produce a biofilm? FEMS Microbiol Lett. 2004;236(2):163-73.

2. Thomas JG, Posey SP. Emergence of oral/dental microbiology. Adv Health Care Net Lab. 2009;18(6): 35-8.

3. Das K, Tiwari RKS, Shrivastava DK. Techniques for evaluation of medicinal plant products as antimicrobial agent:
Current methods and future trends. J Med Plan Res. 2010;4(2):104-11.

4. Kavanaugh NL, Ribbeck K. Selected antimicrobial essential oils eradicate Pseudomonas spp. and Staphylococcus
aureus biofilms. Appl Environ Microbiol. 2012;78(11):4057-61.

5. Emami A, Ahi A. Medical bothany, 2" ed. Mashhad: Mashhad Univ Med Sci. Inc.; 2012. p: 278-413.[In Persian].

6. Kargioglu M, Cenkci S, Serteser A, Konuk M, Vural G. Traditional uses of wild plants in the middle Aegean region
of Turkey. Hum Ecol. 2010;38(3):429-50.

7. Abdollahzadeh Sh, Mashouf R, Mortazavi H, Moghaddam M, Roozbahani N, Vahedi M. Antibacterial and
antifungal activities of Punica granatum peel extracts against oral pathogens. J Dent(Tehran). 2010;8(1):1-6.

8. Khan AJ, Hanee S. Antibacterial properties of Punica granatum peels. Int J Appl Biol Pharmaceut Technol.
2011;2(3):23-7.

9. Pai V, Rubee Chanu T, Chakraborty R, Raju B, Lobo R, Ballal M. Evaluation of the antimicrobial activity of Punica
granatum peel against the enteric pathogens: An in vitro study. Asian J Plant Sci Res. 2011;1(2):57-63.

10. Vahabi S, Najafi E, Alizadeh S. In vitro antimicrobial effects of some herbal essences against oral pathogens. J
Med Plants Res. 2011;5(19):4870-8.

11. Zahin M, Hasan S, Aqil F, Khan MS, Husain FM, Ahmad I. Screening of certain medicinal plants from India for
their anti-quorum sensing activity. Ind J Exp Biol. 2009;48(12):1219-24.

12. Mansouri Sh, Safa A, Gholamhoseinian Najar S, Gholamhoseinian Najar A. Inhibitory activity of Iranian plant
extracts on growth and biofilm formation by Pseudomonas aeruginosa. Mal J Microbiol. 2013;9(2):176-83.

13. Cowan MM. Plant products as antimicrobial agents. Clin Microbiol Rev. 1999;12(4):564-82.

14. Androw JM. Standardized disc susceptibility testing method. J Antimicrob Chem. 2001; 48(Suppl 1):43-57.

15. Bauer AW, Kirby WM, Sherris JC, Truck N. Antimicrobial susceptibility testing by a standardized single disk
method. Am J Clin Pathol. 1966;45(4):493-6.

16. Finegold SM, Baron EJ, Bailey WR. Bailey and Scott's Diagnostic Microbiology: Methods for testing antimicrobial
effectiveness. 8th ed. Mosby, St. Louis, MO; 1990. p.171-94.

17. Vanden DA, Vlietinck AJ. Screening medthods for antibacterial and antiviral agents from higher plants. In:
Methods in plant biochemistry. 5™ ed. London:Academic press;1991.p:47-69.

18. Cramton SE, Gerke C, Cotz F. In vitro methods to study biofilm formation. Methods Enzymol. 2001; 336:239-55.
19. Jabra-Rizk MA, Meiller TF, James CE, Shirtliff ME. Effect of Farnesol on Staphylococcus aureus biofilm
formation and antimicrobial susceptibility. Antimicrob Agents Chemother. 2006;50(4):1463-9.

20. Mahdavi M, Kasra Kermanshahi R, Jalali M. The assessment of disinfectants on various bacterial biofilms. Res J
Univ Isf "SCI". 2008;31(2):35-46. [In Persian]

21. Nostro A, Bisignano G, Angela Cannatelli M, Crisafi G, Paola Germano M, Alonzo V. Effects of Helichrysum
italicum extract on growth and enzymatic activity of Staphylococcus aureus. Int J Antimicrob Agents. 2001;17(6):517-20.
22. Myszka K, Czaczyk K. Bacterial biofilms on food contact surfaces-a review. Pol J Food Nutr Sci. 2011; 61(3):173-80.
23. Tekwu EM, Pieme AC, Beng VP. Investigations of antimicrobial activity of some Cameroonian medicinal plant

extracts against bacteria and yeast with gastrointestinal relevance. J Ethnopharmacol. 2012;142(1):265-73.


http://dx.doi.org/10.22088/jbums.17.1.77
https://dor.isc.ac/dor/20.1001.1.15614107.1393.17.1.10.3
http://www.tcpdf.org

