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Abstract: 

The food samples such as ice cream, Raw meat, and Refrigerated meat were randomly collected from the 
shops in Chennai and were analyzed for the presence of Listeria species.  Totally 15 food samples were 
analyzed. The samples were introduced in Primary enrichment medium Fraser broth and incubated at 

30℃ for 24 hours. Then, 0.1 ml of the culture was inoculated into 10 ml of Fraser broth (Secondary 

enrichment) at 37℃	 for 48 hours and then plated on selective media- Oxford and PALCAM agar. The 
colonies from the selective media are streaked on TSYEA (Tryptone Soya Yeast Extract Agar). The 
presence of bacterial colonies on TSYEA (Tryptone Soya Yeast Extract Agar) confirms the presence of 
Listeria species. Out of 15 samples, Listeria species were detected in 9 samples. Listeria monocytogenes 
was isolated, identified, and characterized from Refrigerated meat samples by Biochemical test, 
Haemolysis test, Carbohydrate utilization test, and CAMP test. The antibacterial activity of the Ethanolic 
extract of Pomegranate peel was tested against Listeria monocytogenes. 500 mg/ ml of the stock was 
prepared and the zone of inhibition was measured with a diameter of 16 mm, 18 mm, and 20 mm for 25, 

50 and 100 ��. 
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1. INTRODUCTION 
Listeriosis is a food-borne infection mainly caused by Listeria monocytogenes.It causes high mortality 

rates (20-30%)worldwide when compared with other food-borne microbial pathogens.There are six 
species currently recognized: Listeria monocytogenes, Listeria innocua, Listeria ivanovii, Listeria 

seeligeri, Listeria welshimeri and Listeria grayi. Only two species of the genus are generally considered 
to be pathogenic, Listeria monocytogenesin humans and Listeria ivanovii in other mammals (UtaGasanov 
et al., 2004). 
 
In mammals, Listeria monocytogenes can cause spontaneous abortions and the symptoms of Listeriosis 
range from a flu-like illness to severe complications including meningitis, septicemia, and spontaneous 
abortion. Various foods have been implicated in the spread of Listeria monocytogenes, namely meat and 
meat products, raw milk, soft cheese, pasteurized dairy products including ice cream, fish and fish 
products, and ready-to-eat foods (Nayaket al.,2015). The important characteristics of 

L.monocytogeneslike the ability to grow as low as 4°	, resist heat, salt, nitrite, and acidity, withstand 
osmotic stress, and survive mild preservation treatment measures that cause the bacteria to cause 
infection in Humans. (Alsheikhet al.,2012). 
 
Listeria species are Gram-positive, facultatively anaerobic, non-spore-forming, rod-shaped bacteria with 

a low G+C content and capable of growing at 4 . In cattle, it can result in abortion and mastitis, and the 

infected animals will shed the organism in the milk. Other infected animals, including sheep and 

chickens, can serve as a source of the organism in the food supply.The fatality ranges from 30-75,  

especially in high-risk groups like pregnant women, unborn or newly delivered infants, and elderly 
people as well as persons with severe underlying disease conditions like immune suppression, AIDS, and 
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chronic conditions like cirrhosis. Though not phenomenal, the number of human Listeriosis cases in India 
has been on the rise with reports on sporadic cases and incidence in clinical samples and has been quoted 
as an emerging food-borne disease in India (Liu, 2006). 
 

L.monocytogenes may cross-contaminateready-to-eat (RTE) meat and poultry products during post-
processing steps such as slicing, peeling, and packaging.A highprevalence ofL.monocytogenes in RTE 
food is commonly reported at high rates in different parts of the World. L. monocytogenes was detected 

in Spanish-style sausage (3.7 ), Blood sausage (11.1%), Cooked meat samples (8.8 ), different RTE 

foods (7.3 ), and in in-store-packed deli meat products (8.5%) (Alsheikh et al., 2013).Analysis and 

characterization of Listeria monocytogenes in food samples can be detected by using the method 
approved by the International Standards Organization (ISO 11290). In this method, Listeria 

monocytogenes has a selective enrichment process which includes primary and secondary enrichment. In 
Primary Enrichment, Fraser Broth containing half strength of selective supplements was added, and in 
Secondary Enrichment Fraser Broth containing full strength of selective supplement. The Selective 
media, Oxford and PALCAM agar are used for the growth of Listeria spp. The growth of Listeria on 
TSYEA (Tryptone soya yeast extract agar) confirms the presence of Listeria spp. The Biochemicaltests, 
CAMP test (Christie-Atkins-Munch-Peterson), and Haemolysis test are used to identify 
Listeriamonocytogenes. 

 

Listeria cells are slow-growing and can be rapidly out-grown by competitors, and hence bacteriostatic 
agents, such as acriflavin and nalidixic acid that specifically act to suppress competing microflora, have 
been introduced into enrichment media or selective agar (Welshimer, H.J., 1981). Human Listeriosis is 
rare with an incidence of 2 to 15 cases per 1 million people per year reported in developed countries. 
(Chan and Wiedmann, 2009). 
 
Punica granatum commonly called Pomegranate, recently described as nature’s power fruit, is a plant 
used in folkloric medicine for the treatment of various diseases. Pomegranate has strong antioxidant and 
anti-inflammatory properties and recent studies have demonstrated its anti-cancer activity in several 
human cancers. In addition, pomegranate peel extract with an abundance of flavonoids and tannins has 
been shown to have a high antioxidant activity (Yehia et al., 2011).The extract of pomegranate peel 
possesses antimicrobial activity against the microorganisms, such as Bacillus subtilis, Staphylococcus 

aureus, Yersinia enterocolitica, Listeria monocytogenes, Candida utilis, Saccharomyces cerevisiae and 

Aspergillus niger (Nuamsetti et al., 2012). 
 
In the present study, refrigerated samples like ice cream and Meat samples are analyzed for the presence 
of Listeria monocytogenes, and the antibacterial activity of Ethanolic extract of Pomegranate peel was 
tested against Listeria monocytogenes. 
 

2. MATERIALS AND METHODS 

2.1 Sample Collection 
A total of 15 food samples, comprising 5 Ice-cream samples, 5 Fresh Meat samples, and 5 

Refrigerated Meat samples were collected and analyzed for the presence of Listeria species.5 Ice-cream 
samples of different brands were collected randomly from Ice-cream shops in Kolathur, Chennai. Fresh 
Meat samples were collected from the chicken stall from different areas of Chennai. Fresh Meat samples 
are collected and stored in the refrigerator for 1 week (Refrigerated Meat sample).The meat samples are 
collected from Perambur, Kolathur, Kilpauk, T.BChathram, Ayanpuram, and Chennai. The samples are 
collected in sterile polythene bags and taken to the laboratory for the analysis of Listeria monocytogenes 
in the food samples. 

 

 



International Journal of Scientific Research and Engineering Development-– Volume 7 Issue 3, May-June 2024 

                 Available at www.ijsred.com 

ISSN : 2581-7175                                   ©IJSRED:All Rights are Reserved                                               Page 2205 

 

2.2 Isolation of Listeria Species from the Food Samples 
Food samples, such as ice cream, Fresh Meat, and Refrigerated Meat samples were tested for the 
presence of Listeria species byfollowing the procedure recommended by the International Standards 
Organization (ISO 11290-1: 1996). 

2.2.1 Primary Enrichment 
10g of the representative portion from each sample was introduced aseptically into a sterile container 
containing 90 ml of Half Fraser Broth (Primary enrichment). The samples are homogenized for 1 minute 

and are incubated at 30  for 24 hours. 

2.2.2 Secondary Enrichment 
0.1 ml from each Half Fraser Broth culture (Primary enrichment) was added into the 10 ml of Fraser 

Broth (Secondary enrichment) and incubated at 37  for 48 hours. 

 

2.3 Plating on Selective media 

A loopful of the Fraser Broth secondary enrichment culture was streaked on the surface of Listeria 

selective agar such as Oxford and PALCAM agar and incubated for 48 hours at 37 .  

 

2.4 Confirmation of Listeria Species 

For confirmation of Listeria species, the suspected colonies from Oxford and PALCAM agar were picked 

up and streaked on Tryptone Soya Yeast Extract Agar (TSYEA) and incubated at 37  for 24 hours. 

Growth on this medium confirms the presence of Listeria species (ISO 11290). 

 

2.5 Identification of Listeria monocytogenes 
2.5.1 Haemolysis Test  
The isolated colonies on Tryptone Soya yeast extract agar were streaked on the blood agar plates and the 

plates were incubated at 37 C for 24 hours. 

2.5.2 Carbohydrate Utilization Test 
The colonies are tested for carbohydrate utilization. Rhamnose and xylose broth were prepared, sterilized, 

and inoculated with culture from TSYEB and incubated at 37  for up to 5 days. Positive reactions are 

indicated by yellow color and occur mostly within 24 to 48 hours. 

2.5.3 CAMP Test 
Staphylococcus aureus and Rhodococcus equiwere streaked in a single line across the sheep blood agar 
plate so that the two cultures were parallel and diametrically opposite. The test strain was streaked at a 
right angle to these cultures so that the test culture, S. aureus, and R. equi culture did not touch but at 

their closest about 1 mm to 2 mm apart, and incubated at 37  for 24 hours. A positive reaction with 

occur with S. aureus appears as a small zone of enhanced hemolysis extending only about 2 mm from the 
test strain. 

 

2.6 Antibacterial Activity of Ethanolic Extract of Pomegranate Peel againstListeriamonocytogenes 
2.6.1 Sample Collection 
The pomegranate fruits were purchased from the local market in Perambur, Chennai. The collected 
pomegranate peels were washed with tap water or distilled water. After washing, pomegranate peels were 
dried in shade for 10 to 15 days. Then the pomegranate peels were fined into powder with a mechanical 
grinder to detect the antibacterial activity of pomegranate peelsagainst Listeriamonocytogenes. 

2.6.2 Preparation of Ethanolic Extract of Pomegranate Peel 
5 g of powdered pomegranate peel was mixed with 100 ml of 90% ethanol and leftat room temperature 
for 24 hours. After 24 hours, the mixture was filtered through the Whatman No. 2 filter paper. After 
filtration, the crude extract is evaporated and stored in the refrigerator. 

2.6.3 Preparation of Bacterial Culture 
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Listeria monocytogenes isolated from food samples was inoculated in Tryptone Soya Yeast Extract Broth 

and incubated for 24 hours at 37 . 

2.6.4 Determination of Antibacterial Activity of Ethanolic Extract of Pomegranate Peel by Agar 

Well Diffusion Method 
The agar well diffusion method is widely used to evaluate the antimicrobial activity of plants or 
microbial extracts. The antibacterial activity of pomegranate peel extract was determined by the agar well 
diffusion method. Mueller-Hinton agar was prepared, autoclaved and cooled medium was added to sterile 
petri dishes to give a uniform depth of 4mm and allowed to set. Optimally within 15 min after adjusting 
the turbidity of the inoculum suspension, a sterile cotton swab was dipped into the adjusted suspension 
and pressed firmly on the inside wall of the tube to remove excess inoculum from the swab. The swab 
was streaked over the entire sterile agar surface. Then, a hole with a diameter of 6 to 8 mm was punched 
aseptically with a sterile cork borer or a tip. 500mg/ml of the extract was prepared as the stock solution 
and a volume (25, 50, and 100 µL) of the antimicrobial agent or extract solution at the desired 
concentration was introduced into the well. Ampicillin was used as a positive control. The plates were 
incubated at 37˚C for 24 hrs and the diameter of the zone of inhibition was measured around the discs. 
The antimicrobial agent diffuses in the agar medium and inhibits the growth of the microbial strain 
tested. 
 

3. RESULTS 
3.1. Sample Enrichment 

3.1.1 Primary Enrichment 

 
Fig 1: Primary Enrichment of Ice cream, Fresh meat and refrigerated meat in Half Fraser Broth 

 Black coloration may develop during the incubation period of 24 hours 

3.1.2 Secondary Enrichment 

 
Fig2:Secondary Enrichment of Ice cream, Fresh meat, and refrigerated meat in Fraser Broth 
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3.3 Identification of Listeria Species 

 
Fig3: Listeria colonies on Oxford agar Fig 4: Listeria colonies on PALCAM agar 

 
A loop full of culture from the Fraser culture medium was streaked on the surface of the two selective 

mediums Oxford agar and PALCAM agar and incubated at 37  for 48 hours. On Oxford agar, colonies 

of Listeria species are small (1mm), greyish colonies surrounded by black halos, after 24 hours of 
incubation. After 48 hours, colonies become darker, with a possible greenish sheen, and are about 2 mm 
in diameter, with black halos and sunken centers. 
On PALCAM agar, after 24 hours of incubation, Listeriagrows as small or very small greyish-green or 
olive-green colonies 1.5 mm to 2 mm in diameter, sometimes with black halos observed. After 48 hours, 
Listeria species appear in the form of green colonies about 1.5 mm to 2 mm in diameter with a central 
depression and surrounded by black halos. 

3.4 Confirmation of Listeria Species 

3.4.1 Selective Agar (TSYEA) 

 

 
Fig5: TSYEA Plate after 24 hours 

On TSYEA (Tryptone Soya Yeast Extract Agar) after 24 hours of incubation, Listeria species grow as 1 
mm to 2 mm in diameter colonies, convex, colorless, and opaque colonies were observed. 
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Chart 1: Occurrence of Listeria species in Food Samples 

Out of 15 food samples, Listeria species was detected in 9 food samples.  Listeriamonocytogenes was 
isolated, identified, and characterized from the Refrigerated Meat sample.Fresh raw meat and 
Refrigerated meat showed contamination with Listeria species than the Ice-cream sample.Listeria species 

was detected in 1/5 ice cream, 3/5 raw meat, and 5/5 refrigerated meat samples out of 15 samples. The 
presence of Listeria species was confirmed in 60% of the food samples analyzed. 

3.5 Identification of Listeria monocytogenes 

 

 
Fig 6: 
Haemolysis on Blood agar 

A narrow zone of hemolysis was observed surrounding the streak line. 
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Fig7: CAMP Test (Christie, Atkins, Munch-Petersen) - Small Zone of Enhanced Haemolysis on S.aureus 
with L. monocytogenes 
A positive reaction with S. aureus appears as a small zone of enhanced hemolysis extending only about 2 
mm from the test strain large zones of hemolysis do not occur inS. aureus and L. monocytogenes. 

 

S.No Test Result 

1. Gram’s Staining Gram-Positive rod 

2. Motility Motile 

3. Catalase Positive  

4. Oxidase Negative 

5. Hemolysis Positive  

6. CAMP Test   S.aureus(+), R.equi(-) 

7. Rhamnose Positive  

8. Xylose Negative 

Table 1: Characteristics of Listeria monocytogenes 
Based on the Morphological and physiological characteristics and catalase reaction, the presence of 
Listeria species is confirmed in the refrigerated meat. Listeria monocytogenes is confirmed based on the 
hemolysis test, carbohydrate utilization test, and CAMP test. 

3.6Antibacterial activity against Listeria monocytogenes using Pomegranate peel extract 

                       
     Fig8: Powdered Pomegranate Peel                       Fig 9: Pomegranate peel Extract 
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Fig 10: Zone of inhibition of Pomegranate peel extract against Listeria monocytogenes 

Sample Volume of Crude 

Extract                            

 Concentration of     

   Crude Extract 

Zone of Inhibition 

 

Ethanolic Extract 

 

      25 �� 

      50 �� 

    100 �� 

      12.5 mg 
         25 mg 
         50 mg 

       16 mm 
       18 mm 
       20 mm 

Ampicillin       50 ��           10 mg        14 mm 

 

Table 2: Antibacterial Activity of Pomegranate Peel Extract against Listeria monocytogenes 
The antibacterial activity of the Ethanolic extract of Pomegranate peel was tested against 
Listeriamonocytogenes. The zone of inhibition was observed with a diameter of 16 mm, 18 mm, and 20 

mm for 25, 50 and 100�� (500mg/ml of stock). 
4. DISCUSSION 

 
Listeriosis has been recognized to be one of the emerging zoonotic diseases during the last two decades 
and is contracted mainly from the consumption of contaminated foods and food products. In the present 
study, Listeria species were isolated from ready-to-eat food (RTE) like ice cream, fresh meat, and 
Refrigerated meat samples using ISO 11290 standards. 
Fresh Raw meat and Refrigerated meat showed contamination with Listeria species than the Ice-cream 
sample. Molla et al., 2004 reported that the raw meat products showed a high level of contamination with 
Listeria species (50.6%). It is generally assumed that such products cannot be free from Listeria because 
of slaughter methods evisceration and food processing that allowa greater chance for contamination. 
Listeria species are ubiquitous in nature and is widely present in plant, soil, silage and processing 
environments. Meat might be colonized by Listeria species due to consumption of contaminated feed and 
water (Beresford et al., 2001). 
Listeria species was detected in 1 ice cream sample out of the 5 samples tested. Listeria is not killed by 
freezing. Growth is arrested altogether, but normal growth will be resumed after thawing.Comparatively 
low degrees ofincidence have been recorded in ice-cream samples which is indicative that marginally 
safe food hygiene practices might have been followed. This study correlates with the study of Nayak et 
al. One specific characteristic of Listeria monocytogenes that appears to be its ability to cause human 
food-borne illness is to capacity to grow at low temperatures. The presence of L. monocytogenes is 
confirmed in the refrigerated meat. Listeria monocytogenes has been shown togrow at temperatures 

ranging from -0.4 to 45℃.Of particular importance, many studies have shown that Listeria 

monocytogenes can proliferate in many refrigerated ready-to-eat (RTE) foods such as deli meats, smoked 
fish, and milk (U.S Department of Health and Human Services/ U. S Department of Agriculture, 2003). 
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Al-Zorkey (2009) reported that only methanol extract of pomegranate peel has marked inhibition against 
Listeria monocytogenes, Pseudomonas aeruginosa, S. aureus, E. coli, and B. subtilis. In the present 
study, ethanol extract of Pomegranate peel inhibited the growth of Listeria monocytogenes which was 
against the study of Al-Zorkey.Pomegranate peel extract with an abundance of flavonoids and tannins has 
been shown to have high antioxidant activity (Abdel Moneim etal., 2011).As Pomegranate peels have 
been used in traditional medicine for treating diarrhea and dysentery (Reddy et al., 2007), In the present 
study Ethanolic extract of Pomegranate peel also inhibits Listeria which causes intestinal infections. 

 

5.0 CONCLUSION 

The presence of Listeria species was confirmed in 60% of the food samples analyzed. Listeria 
monocytogenes was isolated and identified from Refrigerated meat which causes food-borne Listeriosis. 
Listeria is killed by cooking. Thoroughly cooking the meat to a high temperature will kill the bacteria. 
Listeria is not killed by freezing but it survives and the growth is arrested and resumes normal growth 
after thawing. Both safe food handling and maintaining proper refrigeration temperature are critical to 
minimize the risk of Listeriosis. Ethanolic extract of Pomegranate peel showed antibacterial activity 
against Listeria monocytogenes. The extract can be further analyzed for the compound by GC-MS 
analysis. The compound can be detected, and purified by HPLC and could be used as an antibiotic 
against Listeria infection. The control of Listeria monocytogenes is required at all stages in the food 
chain. All sectors of the food chain should implement Good Manufacturing Practices (GMP) as well as 
implement a food safety management system based on the principles of Hazard Analysis Critical Control 
Points (HACCP). 
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