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Antimicrobial activity of pomegranate and orange peels 

extracts against selected food borne pathogens 
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Abstract 
Antimicrobial compounds were extracted from pomegranate (PPE) and orange peels (OPE) using the 

aqueous ethanol. The in vitro antimicrobial activities of pomegranate and orange extracts were 

investigated by agar-disc diffusion methods against five food borne pathogens Bacillus. subtilus, 

Staphylococcus aureus, Escherichia coli, Pseudomonas fluroscens and Salmonella typhi. The 

concentration of PPE and OPE used was 10000 µg/mL. Both of the extracts were found to be the most 

effective antibacterial fraction against Gram-positive bacteria when compared to Gram-negative bacteria. 

Highest zone of inhibition (3.55mm) was measured in case of B. subtilus treated with OPE extract where 

as for the same species PPE showed the 1.55 mm diameters of inhibition. The OPE did not inhibit the 

growth of S. aureus and E coli where as the PPE showed the diameters of inhibition against all the tested 

food borne pathogens. The present investigation suggests that the PPE is good inhibiter of food borne 

pathogen and can be utilised as a natural antimicrobial agent for controlling the microbial activity. 
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Introduction 

The microbial activity is a major mode of deterioration of several foods and is often 

responsible for the loss of quality and safety. The concern pathogenic and spoilage 

microorganisms in foods are increasing due to the increase in outbreaks of food borne disease 

(Tauxe, 1997) [1]. At presently there is a growing interest to use natural antimicrobial 

compounds, like plant extracts of herbs and spices for the preservation of foods, as these 

possess a characteristic flavour and sometimes show antioxidant activity as well as 

antimicrobial activity. An antimicrobial is agents that kills microorganisms or inhibit their 

growth in food system or any other systems. Several food-preservation techniques have 

traditionally been utilized to control microorganisms in food. These preservation techniques 

include chilling, freezing, drying salting smoking fermentation, and non thermal physical 

treatments or the addition of synthetic antimicrobials and antioxidants (Davidson and Naidu 

2001) [2]. Preservation methods that utilize synthetic preservatives had wide applications in the 

food industry. However, in recent years, increasing concerns over negative impacts on health 

issues associated with the use of synthetic preservatives were noticed (Sofos and Geornaras, 

2010) [3]. These issues have motivated the scientific community to investigate natural 

antimicrobial products as an alternative antimicrobial agent. Plants are rich in natural 

substances with antimicrobial properties, and act as antioxidants and flavor and color 

enhancing agents that can increase organoleptic acceptability, extend the shelf life of food and 

prevent the growth of food borne pathogens. The present investigation was under taken to 

assess the antimicrobial activity of pomegranate and orange peel.  

 

Material and methods  

Preparation of extracts  

The pomegranate and orange peels were collected from different juice vendors in Mangalore 

city Karnataka India. The pulp was separated manually from the peel and washed to remove 

the unwanted materials. The washed peels were cut into small pieces and both peels were dried 

in hot air oven at 60 oC for 12 h. The dried peels were ground in the kitchen grinder to make 

the fine powder to pass through 1 mm sieve. The extraction was carried out according to the 

methods described by Iqbal et al. (2008) [4] with slight modification. About 25 g of peel 

powder was mixed with 150 mL of ethanol. The mixture of peel powder and ethanol subjected 

to shaking at ambient temperature for 12 h at the speed of 190 rpm. The mixture was filtered 

and residue was re extracted with same solvent. The filtrates of the mixture were placed under 
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a hood in the rotavapor to remove the residual ethanol under 

vacuum at 40 oC. The extract was obtained from both the 

peels powder were weighed to calculate the yield. The both 

the extracts were stored at -20 oC in a sample container for 

further analysis. 

 

Bacterial cultures 

Bacterial cultures namely Staphylococcus aureus (NCIM 

2079), Escherichia coli (NCIM 2688), Bacillus subtilis 

(NCIM 2063), Salmonella typhi (NCIM 2501) and 

Pseudomonas fluroscens (NCIM 2099) were procured from 

National chemical laboratory, Pune, India. 

 

Testing of Antimicrobial activity 

The antimicrobial activity of PPE and OPE were performed 

by using agar disc diffusion method as given by (Bauer et al., 

1966; Nair and Chanda, 2005) [5, 6]. The concentration of the 

PPE and OPE extracts were used 8000-1000 ppm whereas, 

the concentration of the ampicillian was used as the 1 mg/L as 

the positive control. Tested bacterial strains were first grown 

on Muller Hinton agar (MHE) medium for 18 to 24 h at 37 

°C. A sterile 10 mm-diameter filter disc impregnated with 

respective extracts and ampicillin were placed on the infusion 

agar seeded with bacteria. Then, Petri dishes were kept at 4 

°C for 1 h and subsequently incubated at 37 °C for 24 h. The 

antibacterial activity was assessed by measuring the zone of 

growth inhibition surrounding the discs. All experiments were 

carried out in Triplicate. The antimicrobial activities were 

expressed as the mean diameter of inhibition zone produced. 

 

Antimicrobial activity of the PPE and OPE  
Antimicrobials are the substance that kills or inhibits the 

growth of micro-organisms such as bacteria, fungi and 

protozoans. The antimicrobial agents have long been 

researched for their effectiveness to inhibit growth of 

microorganisms in the foods. This has been done in an effort 

to increase food safety for the consumer, as well as to increase 

the shelf life of food products (Khan and Hanee, 2011) [7]. The 

antimicrobial activity of the PPE and OPE were tested for 

their sensitivity against five food borne pathogens namely B. 

subtillus, S aureus, E coli P. flavine and S. typhi by the disc 

diffusion method and the results are presented in the Table, 1 

and fig. 1. The concentration of PPE and OPE used was 

10000 µg/mL. Highest zone of inhibition (3.55mm) was 

measured in case of B. subtilus treated with OPE extract 

where as for the same species PPE showed the 1.55 mm 

diameters of inhibition. Both extracts PPE and OPE were 

found to be the most effective antibacterial fraction against 

Gram-positive bacteria when compared to Gram-negative 

bacteria. Similar kind of report was given by Oliveira et al. 

(2008) [8] and showed that most of the plant extracts are 

ineffective against Gram-negative organisms. The higher 

antimicrobial activity against gram positive bacteria was 

because the gram positive bacteria has less stable cell wall 

which allow the permeation of some antimicrobial agents. 

The lowest antimicrobial activity against gram negative 

bacteria was due to the presence of outer cell membrane of 

bacterium composed of phospholipids bilayer and proteins, 

avoids the permeation of antimicrobial agents inside the cell 

wall. 

 
Table 1: Antimicrobial activity pomegranate and orange peel 

extracts 
 

Species 
Zone of inhibition (mm) 

PPE OPE Ampicillin 

B. subtilus 1.55±0.35 3.50±0.71 8.25±0.35 

S. aureus 2.15±0.21 NI 7.40±0.14 

E. coli 2.25±0.35 NI 9.50±0.71 

P. fluroscens 1.90±0.14 1.25±0.35 5.50±1.41 

S. typhi 1.25±0.35 1.05±0.78 4.15±0.92 

Values are Mean ±SD n= 3, NI- Not inhabited 

 

The OPE did not inhibit the growth of S. aureus and E coli 

where as the PPE showed the diameters of inhibition against 

all the tested food borne pathogens. However, in case of 

Gram-negative bacteria PPE and OPE were effective against 

E coli, P. flavine and S. Typhi but the diameter of inhibition 

zone was lower when compared to the Gram positive bacteria. 

Our results are also in support with the findings of Melendez 

and Capriles (2006) [9] who found that methanol extract of 

pomegranate fruit was active against E. coli, S. aureus, and B. 

subtilis with the diameter of inhibition zone of 12, 22, and 12 

mm, respectively. The results of present investigation were 

quite lower than the results of previous study. According to 

Kanatt et al. (2009) [10] the pomegranate peel extract showed 

good antimicrobial activity against Staphylococcus aureus, 

Pseudomonas and E. coli. The difference in inhibition zone of 

peel extracts against tested food borne pathogens may be due 

to the different extraction methods fallowed, freshness of 

fruits peel used and the variations in the season and region of 

growth (Mccarrell et al., 2008) 
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Fig 1: Diameter zone of inhibition (mm) of forborne pathogens (A) B. subtilus PPE (B) B. subtilus OPE (C) S. aureus PPE (D) S. aureus OPE 

(E) E. coli PPE (F) E. coli OPE (G) P. fluroscens PPE (H) P. fluroscens OPE (I) S. typhi PPE (J) S. typhi OPE 

 

Conclusion 

Natural antimicrobials compounds can improve shelf life of 

food products, and due to absence of synthetic agents, these 

compounds are safe without any side effects on human health. 

The results of present investigation revealed that the extracts 

of pomegranate and orange is the good source natural 

antimicrobials compounds and it could used as a 

antimicrobials agents in the food and food products to inhibit 

spoilage microorganism.  
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