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Abstract 

Food borne diseases encompass a wide array of illnesses and are a growing public health hazard 

worldwide. Listeria monocytogenes causes food borne listeriosis, which is a relatively rare but serious 

emerging disease with high fatality rates among susceptible population. This study was conducted to 

detect the presence of L. monocytogenes from milk and milk products in Puducherry. A total of 200 

samples including 100 raw milk, 50 pasteurized milk and 50 ice cream samples were collected from 

different retail shops in Puducherry. Results revealed 4 samples (4%) from raw milk and 1 sample (2%) 

from ice cream were suspected for L. monocytogenes. All the suspected isolates were confirmed as L. 

monocytogenes by various cultural and morphological examination. Also, all were positive for hlyA 

gene by polymerase chain reaction which is confirmative for L. monocytogenes. Further biofilm 

production assay revealed two isolates from raw milk were moderate biofilm producers (40%) and 

three isolates which included two from raw milk and one from ice cream were weak biofilm producers 

(60%). Antibiotic resistance profiling of the isolates showed an increased resistance to gentamicin, 

vancomycin and penicillin G which are commonly used in the treatment of listerial infection. This 

study directs the need for proper hygienic measures before and after collection of milk, processing and 

proper storage of milk and dairy products to limit the contamination level. 
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Introduction 

Milk is an essential component of the diet of approximately six billion people. In addition to 

milk, several dairy products such as cream, butter, yogurt, kefir and cheese have been 

produced and consumed worldwide for millennia. Therefore, the impact of milk and dairy 

products on human health is quantitatively relevant and has been the subject of several 

investigations, on both whole products and their isolated components. Milk can carry 

pathogenic bacteria such as Salmonella, Listeria, Staphylococcus and Escherichia coli which 

are responsible for numerous foodborne illnesses and outbreaks [2]. Raw milk and other 

ready-to-eat products can act as a vehicle for listeriosis [5, 14]. Being an opportunistic 

intracellular pathogen L. monocytogenes has become an important cause of human foodborne 

infections worldwide. The Centre for Disease Control and Prevention (CDC) identifies 31 

foodborne pathogens to be the cause of foodborne illnesses and amongst these pathogens; L. 

monocytogenes is ranked in the top five, contributing to domestically acquired foodborne 

illness resulting in death [21]. It is mainly associated with a wide range of foods, most often 

ready-to-eat foods, such as sliced cooked meats, pork pies, crab meat and pate [4, 8]. Food 

borne listeriosis, caused by the pathogen L. monocytogenes, is a relatively rare but serious 

disease with high fatality rates and hospitalization among susceptible population [17]. L. 

monocytogenes causes gastroenteritis and mild influenza in immunocompromised individuals 
[9]. Among the different forms of listeriosis, abortion and meningitis are the most common 

forms observed. Considering the above facts the present study was undertaken to detect the 

presence of L. monocytogenes from milk and milk products in Puducherry. 

 

Materials and methods 

Sample collection and processing 

A total of 200 samples comprising of raw milk (100), pasteurized milk (50) and ice cream 

(50) were collected from different parts of Puducherry. 
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 Samples were collected aseptically and transported under 
refrigerated condition to the laboratory. The collected 
samples were processed in the Biosafety level-II laboratory 
in the Department of Veterinary Public Health and 
Epidemiology, RIVER, Puducherry. 
 

Isolation and identification of L. monocytogenes 
Isolation and identification of L. monocytogenes was carried 
out as described by Parihar et al. (2007) [15]. For primary 
enrichment, 5 ml of each sample was added to 45 ml of 
University of Vermont I broth (UVM I) [containing 
Acriflavin (six mg) and Nalidixic acid (ten mg) as selective 
agents] and incubated at 37oC for 24 h. In secondary 
enrichment, 0.1 ml UVM I broth culture was transferred to 
10 ml of UVM II broth [containing higher concentration of 
Acriflavin (12.5 mg) and Nalidixic acid (10 mg) as selective 
agents] and incubated at 37oC for 24 h. After the period of 
incubation in UVM II broth, a loopful of inoculum was 
streaked on Polymyxin Acriflavin Lithium-chloride 
Ceftazidime Esculin Mannitol (PALCAM) agar plates and 
incubated at 37oC for 48 h. Samples showing pinpoint 
greyish green colour colonies surrounded by black zone of 

aesculin hydrolysis with centre halo were preliminarily 
designated as L. monocytogenes. The suspected colonies of 
L. monocytogenes were subjected to various morphological 
and biochemical tests as described by Barrow and Feltham 
[3]. 
 

Molecular characterization of L. monocytogenes 
Molecular confirmation of L. monocytogenes was done 
through detection of hlyA gene by Polymerase Chain 
Reaction (PCR) as described by Paziak-Domanèska et al. 
(1999) [16]. The PCR assay was performed in 25 µl reaction 
volume containing 12.5 µl of master mix, 1 µl of forward 
and reverse primers each (10 pmol), 5 µl of DNA template 
and 5.5 µl of nuclease free water. The cyclic condition of 
the PCR included primary denaturation at 95oC for 2 min 
followed by 30 cycles of denaturation at 95oC for 15 sec, 
annealing at 60oC for 30 sec and extension at 72oC for 90 
sec. Final extension was carried out at 72oC for 10 min. The 
amplified PCR products were run in 1.5% agarose gel and 
analyzed using gel documentation system. The primers used 
in this study are given in the Table 1. 

 
Table 1: Details of the primers used for molecular confirmation of L. monocytogenes 

 

Target gene Primer Primer sequence (5'→3') Size (bp) 

hlyA 
Forward 

Reverse 

GCAGTTGCAAGCGCTTGGAGTGAA 

GCAACGTATCCTCCAGAGTGATCG 
456 

 
Biofilm production assay: The qualitative test tube method 
was employed for determining the adherence and biofilm 
forming ability of the isolates as described by Christensen et 
al. (1982) [6] with slight modification. Briefly, a loop full of 
the bacterial culture from the agar plate was inoculated into 
a sterile glass test tube containing five ml of BHI broth and 
incubated at 37 °C for 48 hrs. Each tube was decanted and 
stained with 0.25% safranin, gently rotated to ensure 
uniform staining and then the contents were decanted. The 
tubes were then placed upside-down to ensure draining. The 
tube’s inner surface colour was observed and used for 
interpretation. An adherent film on the surface of the glass 
tube was taken as an evidence of slime formation. Based on 
slime production, the positive results were recorded as 
strong (+++), moderate (++), weak (+) and the absence of 
film was represented as negative (-) [12]. 
 
Antibiogram: Antibiotic susceptibility tests were 
performed for L. monocytogenes by Kirby-Bauer disc 

diffusion method [7] using commonly used anibiotics. 
Briefly the isolates were grown in nutrient broth at 37oC for 
16 h. Individual broth cultures were smeared on the 
Mueller-Hinton (MH) agar plates with the help of sterile 
cotton swabs. The plates were allowed to dry for few 
minutes. The antibiotic discs were placed on the agar 
surface within 15 minutes of inoculation of plates and 
incubated overnight at 37oC. The isolates were tested 
against ampicillin (10 mcg), amoxyclav (30 mcg), 
chloramphenicol (30 mcg), co-trimaxazole (10 mcg), 
ciprofloxacin (30 mcg), cefotaxime (30 mcg), gentamicin 
(30 mcg), penicillin G (10 units), tetracycline (30 mcg), 
erythromycin (15 mcg), vancomycin (5 mcg), streptomycin 
(10 mcg), nitrofurantoin (300 mg), norfloxacin (10 mcg), 
doxycycline hydrochloride (30 mcg) and ofloxacin (5 mcg). 
Based on the zone of inhibition, the isolates were graded as 
sensitive, intermediate and resistant as per the interpretative 
chart provided by the manufacturer (HiMedia Laboratories, 
Mumbai). 

 
Table 2: Identification tests for L. monocytogenes 

 

Sl. No Identification tests Reaction 

1 Gram’ staining Gram + ve, Cocco bacilli 

2 Catalase Positive 

3 Oxidase Negative 

4 Motility Motile 

5 Indole production Negative 

6 Methyl red Positive 

7 Voges-Proskauer Positive 

8 Citrate utilization Negative 

9 Growth at 7 per cent NaCl Positive 

10 Gelatin hydrolysis Negative 

11 Nitrate reduction Negative 

12 Haemolysis on 5 per cent sheep blood agar Positive 

13 D-Glucose fermentation Positive 

14 Xylose fermentation Negative 

15 Rhamnose fermentation Positive 

16 Mannitol fermentation Negative 

17 Sucrose fermentation Negative 

https://www.agriculturaljournals.com/


 

~ 207 ~ 

International Journal of Agriculture and Food Science https://www.agriculturaljournals.com 

 
 
 All the isolates obtained in this study were screened by PCR 

for the presence of virulent hlyA gene. Results revealed the 

presence of virulent hlyA gene with a desired product size of 

456 bp in all the isolates (Fig 1). 

 

 
 

Fig 1: Detection of hlyA gene of L. monocytogenes isolates by PCR 

 

Lane 1-Negative control  

Lane 2-Positive control 

Lane 3-100 bp DNA ladder 

Lane 4 to 6-Positive field isolates (456 bp) 

Lane 8 to 9 -Negative field isolates 

 

Biofilm production assay revealed that all the five isolates 

(100%) had the ability to produce biofilm, of which, three 

(60%) were weak biofilm producers and two (40%) were 

moderate biofilm producers. The details about the biofilm 

producing potential of L monocytogenes isolates are shown 

in the Table 3.

 
Table 3: Biofilm forming potential of L. monocytogenes 

 

Biofilm forming potential Raw milk isolates, N=4 (%) Ice cream, N=1 (%) Total, N=5 (%) 

Strong 0 (0) 0 (0) 0 (0) 

Moderate 2 (50) 0 (0) 2 (40) 

Weak 2 (50) 1 (100) 3 (60) 

Negative 0 (0) 0 (0) 0 (0) 

 

Antibiogram studies showed that 80% of isolates were 

resistant to ciprofloxacin, 60% of the isolates showed 

resistant to doxycycline hydrochloride and 40% of the 

isolates were resistant to norfloxacin, nitrofurantoin, 

streptomycin, vancomycin, and gentamicin. All isolates 

showed sensitivity towards ampicillin, chloramphenicol, 

amoxyclav and cefotaxime, whereas 80% of the isolates 

were sensitive to tetracycline and penicillin G. Also 60% of 

the isolates were sensitive to gentamicin, erythromycin, 

streptomycin, co-trimoxazole and ofloxacin and 40% were 

sensitive to gentamycin and vancomycin (Table 4). 

 
Table 4: Antibiogram of L. monocytogenes isolates 

 

Sl. No. Antibiotics Resistant % (N) Intermediate % (N) Sensitive % (N) 

1 Amoxyclav - - 100 (5) 

2 Ampicillin - - 100 (5) 

3 Cefotaxime - - 100 (5) 

4 Chloramphenicol - - 100 (5) 

5 Ciprofloxacin 80 (4) 20 (1) - 

6 Co-trimoxazole 20 (1) 20 (1) 60 (3) 

7 Doxycycline hydrochloride 60 (3)  40 (2) - 

8 Erythromycin 20 (1) 20 (1) 60 (3) 

9 Gentamicin 40 (2) - 60 (3) 

10 Nitrofurantoin 40 (2) 20 (1) 40 (2) 

11 Norfloxacin 40 (2) 20 (1) 40 (2) 

12 Ofloxacin 20 (2) 20 (1) 60 (3) 

13 Penicillin G - 20 (1)  80 (4) 

14 Streptomycin 40 (2) - 60 (3) 

15 Tetracycline 20 (1) - 80 (4) 

16 Vancomycin 40 (2) 20 (1) 20 (1) 

 

Discussion 

L. monocytogenes remains a significant cause of foodborne 

illness. The occurrence of L. monocytogenes in the present 

study was lower than the findings of Sharma et al. (2024) 
[19] who reported 9.7% of L. monocytogenes in milk and 

milk products in Karnataka whereas presence of L. 

monocytogenes in raw milk in this study (4%) was higher 

than that reported by Suryawanshi et al. (2023) [20] who 

demonstrated 3% in raw milk samples in Maharashtra. 
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 In 1998, Paziak-domeska compared Analytical Profile Index 

(API) Listeria test, production of phosphatidylinositol-

specific phospholipase C (PI-PLC) and PCR for a DNA 

fragment of the hlyA gene encoding listeriolysin-O and 

reported that API test had 100 per cent agreement with PCR 

with hlyA gene [16]. PCR revealed that all the isolates in this 

study harboured hlyA gene. Similar finding was obatined by 

Nayak et al. (2015) [13] on screening 200 food who found 

three positive isolates of L. monocytogenes and all showed 

the presence of hlyA virulence genes. In 2008, Kalorey and 

his coworkers [10] employed haemolysin gene (hlyA) for 

identification of L. monocytogenes in 2060 bovine milk 

samples in Central India and reported the same in 105 

samples (5.1%). Although this pathogen is effectively 

controlled during pasteurization, its presence to a level of 

2% in ice cream samples can be attributed to post-

pasteurization contamination from sources in the plant 

environment. 

The presence of L. monocytogenes in raw milk with biofilm 

producing ability can contaminate kitchen utensils or 

surfaces which in turn can act as a source for cross 

contamination. In concordance with the present study, 

several studies have reported that most of the L. 

monocytogenes were either moderate or weak biofilm 

producers. In USA, biofilm production assay of L. 

monocytogenes isolates from 203 milk samples collected 

from buffaloes and cows showed that two isolates from cow 

milk were able to strongly form biofilm on glass surface 

while the only isolate from buffalo was moderately adherent 
[23]. Kayode et al. (2022) [11] on examining 12 L. 

monocytogenes isolates from milk and milk products in 

South Africa found that most of the isolates were weak or 

moderate biofilm formers. All the isolates obtained in the 

current study had virulent gene hlyA and were moderate to 

weak biofilm producers which is of concern since the 

biofilms can be more resistant to disinfectants.  

Over the last 60 years, due to widespread and irrational use 

of antimicrobial drugs, bacteria have evolved towards 

antibiotic resistance posing a great concern to public health 

especially in developing countries [18]. In the present 

investigation, L. monocytogenes isolates had shown 

increased resistance to gentamicin, vancomycin and 

penicillin G which are commonly used in the treatment of 

listerial infection which is a matter of public health 

importance. The levels of resistance vary and are influenced 

by antimicrobial use and geographical differences [1]. In 

India, antibiotic resistance strains of L. monocytogenes from 

food and clinical sources were reported sporadically. A 

study conducted by Zafar et al. (2020) [22] in milk and milk 

products in Faisalabad recorded that L. monocytogenes 

strains were highly resistant to Penicillin (63.15%) while 

100% isolates were found susceptible to ampicillin, 

chloramphenicol and vancomycin. Isolation of increasing 

number of antibiotic-resistant L. monocytogenes strains 

could be due to the ability of the pathogen to rapidly acquire 

a wide variety of antibiotic resistance genes from the 

commensal bacteria found in foods and food processing 

environment. 
 

Conclusion 

The presence of L. monocytogenes in raw milk and milk 

products in Puducherry is a matter of public health concern 

and warrants regulatory mechanism to be put in place to 

reduce the contamination. The study clearly indicates the 

need for proper hygienic measures before and after 

collection of milk, proper processing of milk and dairy 

products and proper storage to reduce the contamination 

level. 
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