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Salmonellosis is one of the most commonly reported food borne disease all
over the world and developing countries. This study was conducted to
determine the prevalence of Salmonella spp. in raw milk. Isolation and
identification of Salmonella was carried out using real time polymerase
chain reaction (RT-PCR) technique and sensitivity tests were done by the
Kirby-Bauer disc diffusion method. Total of 70 raw milk samples were
collected from the 5 different dairy farms. The prevalence of Salmonella
spp. in raw milk of the study area was 8.57%. This study reveals that
collected Salmonella spp. were susceptible to antibiotics and also heat
sensitive at pasteurization process which ensures the safety of pasteurized
milk against Salmonella spp.

Introduction

Milk is an essential part of daily diet for the
growing children. It has been described as a
nearly perfect food because it contains the
essential nutrients required by the body in
appropriate proportions.

However, the safety of milk and dairy
products with respect to food-borne diseases is
a major global issue especially in the
developing countries where production of
milk and milk product takes place under poor
hygienic, sanitary and agricultural practices
(Jordan, 2007).

Raw milk and milk products are increasingly
becoming important sources of human
infection with Salmonella.

It is major pathogenic bacteria that cause
salmonellosis on human being and other
organisms in the world (Mrema et al., 2006).

Salmonellosis is one of the major zoonotic
diseases all over the world with annual
estimates of 22 million cases and 200,000
deaths due to typhoid fever (Crump, et al.,
2004) and 93.8 million cases of gastroenteritis
and 155 000 deaths due to non-typhoidal
Salmonellae (NTS) (Majowicz, et al., 2010).
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Salmonella includes more than 2500 different
serotypes represents a leading cause of
foodborne infections worldwide. The majority
of the infections are associated with ingestion
of contaminated foods such as poultry, beef,
egg, milk, cheese, seafood, fruits, juice and
vegetables (Brands et al., 2005; Zhao et al.,
2008). The distribution of Salmonella can vary
greatly depending on the Serovars. Species
such as Salmonella enterica serotype
Enteritidis and Salmonella enterica serotype
Typhimurium have established global niches
(Ellermeier and Slauch, 2006). Salmonella
infection is generally self-limiting illness, but
severe cases in  immuno-compromised
individuals, elderly persons or neonates, and
systemic infections may require effective
chemotherapy.

Traditional microbiological methods offered
standardized  procedures for  microbial
detection. However, they are time consuming,
laborious and not always compatible with
short-time-to-result demand. Therefore, food
microbiology aims for supplementation of
classical methods with molecular techniques
based on detection of the nucleic acids, which
shorten the analysis time and lower the limit
of detection (Kusar et al., 2010). Since
Salmonella was closely related to both public
and animal health, more rapid and sensitive
methods for the identification of these bacteria
are required. RT-PCR technology offers
several advantages compared with classical
bacteriology in terms of speed, detection limit,
potential for automation and cost.

The development of antimicrobial resistance
among bacteria (AMR) is currently one of the
world’s most pressing public health problems.
The World Health Organization (WHO) has
reported as increase in the incidence of
antibiotic resistant strains of Salmonella due to
the use of antibiotics as treatment and
prophylaxis frequently around the world
WHO (2010). Misuse of antimicrobial agents

both in humans and animals has narrowed the
potential use of antibiotics for the treatment of
infections in  humans. To monitor the
evolution of AMR and to develop control
measures, some countries, have set up national
integrated monitoring systems.

Similarly, with Salmonella being an important
cause of food-borne diarrheal disease in
human beings, the reduction in the number of
antibiotics available for effective treatment of
Salmonella related infectious diseases in
humans and animals has become a serious
concern. The frequency and extent of the
resistance to antimicrobials by Salmonella
vary based on the antimicrobial usage in
humans and animals and the ecological
differences in the epidemiology of Salmonella
infections.

Thus, the aim of this project was to study
prevalence and antimicrobial resistance
pattern of Salmonella from the raw milk.

Materials and Methods
Sample collection

The study was conducted in region of Anand
and its surrounding area of Gujarat, India.
Samples of raw milk were collected
aseptically in sterilized 500 ml screw capped
bottle from five different dairies at different

time interval. Collected samples were
transported to laboratory under cooling
condition and temporarily kept under

refrigerator at 4°C until processed further.
Sample enrichment

Within 2 to 6 h of collection, 25 ml of
collected samples were homogenized with 225
ml of non-enrichment buffered peptone
medium (peptone: 10 g; sodium chloride: 5 g;
disodium hydrogen orthophosphate. 12H,0: 9
g; potassium dihydrogen orthophosphate:
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1.5g; deionized water to: 1000ml; pH: 7 +
0.2). In stomacher bag and incubated at
37°C1 for 24 h.

DNA extraction and purification

DNA was extracted from the pre-enrichment
broth using iQ-Check Salmonella 11 kit (Bio-
Rad) following the manufacturer instruction;
One ml of enriched samples were collected
into sterile tubes from the pre-enrichment
broth and centrifuged at 10,000 rpm for 5 min.
Supernatant discarded and 200 pl of lysis
reagent added in to the pellet and mixed it
well. For incubation it was placed in water
bath at 95°C for 15 min. After incubation
period it was centrifuged at 10,000 rpm for 5
min. After centrifugation, supernatant (5 pl)
were used as a sample.

Sample preparation for PCR

Total 50 pl of PCR mixture were prepared; 5
pul of sample were mixed with 40 pl of
amplification mix (containing taq polymerase,
buffer, dNTPs, MgCl, and primers) and 5 pl of
fluorescent probe (Fig. 2).

PCR setup

PCR mix were amplified and analyzed along
with the positive and negative control by CFX
96 Real Time System with C1000 Touch
Thermal Cycler.

Antibiotic resistance pattern of Salmonella

The antimicrobial susceptibility testing for
Salmonella isolates were carried out following
the Kirby- Bauer's disc diffusion method as
described in the guidelines of National
Committee for Clinical Laboratory Standards
(NCCLS). The Salmonella isolates were tested
against following antibiotics; ampicillin (10
Mg), gentamicin (10 pg), nalidixic acid (30
Hg), chloramphenicol (30 pg), cefalexin (30

Kg) and co-trimoxazole (25 pg). A standard
suspension of active culture prepared in sterile
N-saline and it was spread on nutrient agar
plate. The antibiotic hexavalent disc was
dispensed on the medium and incubated at
35°C for 18 h and zone of inhibition was
measured.

Heat resistant profile of Salmonella

Heat resistant profile of the selected
Salmonella isolates was studied by exposing
all the isolates at 62.8 °C for 30 min.

Results and Discussion
Sample collection

Total of 70 raw milk samples were collected
from the different places for the prevalence
study of Salmonella as depicted in Figure 1.

Identification of Salmonella

Real Time Polymerase Chain Reaction
techniques were used for the identification
Salmonella by using CFX 96 real time system
with C1000 touch thermal cycler (Fig. 3).

From the five different regions 70 samples of
raw milk were collected. Out of it 6 raw milk
samples were found to be contaminated with
Salmonella (Figure 4). Isolates collected from
the contaminated samples were further tested
for antibiotic and heat resistance profile.

Antibiotic resistance profile of Salmonella

Salmonella isolated from contaminated raw
milk  were subjected for antibacterial
resistance profile studies as per the guidelines
of National Committee for Clinical Laboratory
Standards (NCCLS). The study reveals that all
selected isolates were sensitive to selected
antibiotics as shown in Figure 5.
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Fig.1 Collection of raw milk from different region
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Fig.2 Amplification protocol for Salmonella DNA by using RT-PCR
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Fig.3 DNA Amplification curve with cT value of Salmonella
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Fig.4 Distribution of Salmonella in raw milk
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Fig.5 Antimicrobial resistant profile of Salmonella isolates obtained from raw milk

MOG 2
Heat resistant profile of Salmonella

These antibiotic sensitive isolates of
Salmonella were also evaluated for its heat
resistant profile by exposing them at 62.8°C
for 30 min. None of the isolates were found
heat resistant at temperature above
pasteurization process.

In conclusion, total of 70 samples of raw milk
were evaluated for prevalence of Salmonella

JAH 1

MOG 3

procured from five different regions of Anand
district of Gujarat. Out of that only 6 samples
were found to be contaminated with
Salmonella reveals 8.57% prevalence. All the
six collected Salmonella species were
antibiotic sensitive and none of them shown
resistance at pasteurization temperature. This
ensures the safety of pasteurized milk against
Salmonella prevalent in Anand region of
Guijarat.
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