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Abstract: The present investigation was undertaken to assess the microbial load of raw meat samples collected
from open markets of the city of Kolkata. In the present investigation 200 raw meat samples (100 chickens and
100 muttons) were utilized. In this study, the pathogenic microorganisms were isolated in different percentages
viz. E. coli (98%), Enterococcus faecalis (90%), Staphylocoocus aureus (20%), Staphylococcus epidermidis
(20%), Pseudomonas spp. (10%), Salmonella spp. (2%), Bordetella (1%). Other organisms that were isolated in
this study were Klebsiella pneumoniae (98%), Enterococcus aerogenes (90%), Micrococcus spp. (69%),
Citrobactor spp. (52%), Proteus spp. (50%), Klebsiella oxytoca (35%) and Providencia spp. (22%). This has a
definite implication from the Public Health point of view. The findings indicate substantial presence of
microbial contaminants in chicken and mutton meat in open markets of Kolkata where dearth of proper
sanitation in the market places prevails.
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I.  Introduction

World population is growing very fast. The increase in population with consequent pressing demand
for enhanced requirements of food has led to a continued search for novel sources of food and protein. It is,
therefore, of immense importance to look for alternative sources of foods for catering to the demands in the
years to come as there are no additional land masses to be discovered that would be available for traditional
agriculture. Ruminants are probably the most efficient converters of plants into muscles because their digestive
system can utilize cellulose and fibrous materials, the most abundant raw food material on the earth, and even
non-protein nitrogen. Ruminants convert the materials into a well balanced source of protein and energy for
human consumption called Meat. Meat, an excellent source of protein in human diet is highly susceptible to
microbial contaminations, which can cause its spoilage and food borne infections in human, resulting in
economic and health losses [1]. Although muscles of healthy animals do not contain microorganisms, meat
tissues get contamination during the various stages of slaughter and transportation [2]. A great diversity of
microbes inhabit fresh meat generally, but different types may become dominant depending on pH, composition,
textures, storage temperature, and transportation means of raw meat [2,3,4]. Raw meat may harbour many
important pathogenic microbes i.e. Salmonella spp., Campylobacter jejuni/coli, Yersinia enterocolitica, E. coli,
S. aureus and, to some extent, Listeria monocytogenes, making the meat a risk for human health, as without the
proper handling and control of these pathogens, food borne ill-nesses may occur [5]. Meat can be contaminated
at several points throughout the processing operations. Moreover, retail cuts could result in greater microbial
load owing to large amount of exposed surface area, more readily available water, nutrient and greater oxygen
penetration which leads to spoilage of meat. Meat borne zoonotic diseases such as Salmonellosis,
Campylobacteriosis, E. coli enteritis and food poisoning by Clostridium, Staphylococcus, etc. are the major
problems encountered by the consumers eating contaminated meat. Numerous epidemiological reports have
implicated foods of animal origin as the major vehicles associated with illnesses caused by food-borne
pathogens [6, 7]. Contaminated raw or undercooked poultry and red meats are particularly important in
transmitting these food-borne pathogens [8]. Person-to-person transmission has also been described [9].The
poultry slaughtered and dressed under open Kolkata market conditions carrying high initial contamination
would be exhibited to the point the consumers are offered as retail meat. So, retail meat would harbour all the
bacteria that are already present in meat as inherent contamination through infection and that are introduced
during handling, improper dressing, cleaning, insanitary condition and retailing. To increase meat quality,
assurance in accordance with microbial load assessment is deemed necessary. Hence, this study was conducted
to assess the microbiological situation of fresh chicken and mutton meat which can be the reflection of hygienic
condition of meat consumed and the possible hazards of public health.
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Il.  Materials and Methods

Meat samples for the study were collected from different open meat markets or outlets of Kolkata.
Most of the samples were collected from road side meat shop. In this study different parts of chicken like thigh,
breast and wings and in mutton thigh, neck and groin were considered randomly as source of inoculums. A total
of 200 samples, Chicken 100 and Mutton 100 were collected from different open markets in and around
Kolkata. The samples were usually collected in the morning hours and in cool conditions in a sterile wide-
mouthed container and preserved and transported in ice-packed thermocol bag. Meat samples amounting to 20
grams (approximately) were collected in sterile containers having normal saline and transported to the
laboratory at a temperature of about 4 to 8°C. Macroscopic examination included physical appearance of the
meat samples to look for any gross pathological lesions, checking for any blood, fresh or clotted, on the sample
surface and also to detect fecal contamination of the samples, if any. Basically the meat samples were collected
from 5 different areas of Kolkata- Central, East, West, North and South. With the help of sterile scissors, about
5 gm of meat samples were collected in sterile containers. 5 ml of sterile Normal Saline was added to it. The
samples were then cut into smaller pieces under a biological safety cabinet. Grinding of the whole sample
mixture was done in a mortar and pestle and finally the mixture was transferred in a sterile large test tube and
shaken vigorously in a vortex mixture until a smooth emulsion of the sample was obtained. About 1 loopful of
diluted inoculum was directly streaked in Nutrient Agar (NA), MacConkey Agar (MAC), Deoxycholate Citrate
Agar (DCA) and Thiosulfate-citrate-bile salts-sucrose Agar (TCBS) plates. These samples were then incubated
at 37°C for 24h, observed and recorded. Again about 1 loopful of prepared inoculum was inoculated in test tube
containing 10 ml of Selenite Broth. The Selenite broth inoculated with sample was incubated at 37°C for 24h
enrichment of Salmonella spp.

I11.  Results and Discussions

The General Viable Count (GVC) was done by performing serial dilution of the sample (10% w/v) in
0.1% peptone water and plated on plate count agar. For Total Enterobacteriaceae Count (TEC), 11 g of the
sample was inoculated in 99 ml of buffered peptone water (0.1% peptone+0.85% NaCl) and lactose broth
containing glass beads, respectively and incubated in shaker for 24 hours [10]. TEC was done by plating the
serially diluted enriched sample on Violet Red Bile Glucose Agar (VRBGA). Incubation of GVC and TEC were
done aerobically at 37°C for 24 h. The result of the present study indicated the presence of high microbial load
of GVC and TEC from various parts of meat samples. Chicken Wings showed highest bacterial load of GVC
and TEC, same way groin part of mutton showed highest bacterial load of GVC and TEC (Table 1).

In this study a variety of microorganisms had been isolated from the meat samples which are
pathogenic as well as nonpathogenic in nature.

Pathogenic bacteria contribute to other globally important diseases, such as Pneumonia, which can be
caused by bacteria such as Streptococcus and Pseudomonas, and foodborne illnesses which can be caused by
bacteria such as Shigella and Salmonella.

Staphylococcus or Streptococcus are conditionally pathogenic and are also part of the normal human
flora, they usually exist on the skin or in the nose without causing diseases.

Pseudomonas aeruginosa are basically opportunistic pathogens, but they are inheritingly Multi drug
resistant and also resistant to common antiseptics. These bacteria can cause disease mainly in people suffering
from immunosuppresion.

In this study, the pathogenic microorganisms were isolated in different percentages viz. E. coli (98%),
Enterococcus faecalis (90%), Staphylocoocus aureus (20%), Staphylococcus epidermidis (20%), Pseudomonas
spp. (10%), Salmonella spp. (2%), Bordetella spp. (1%). Other organisms that were isolated in this study were
Klebsiella pneumoniae (98%), Enterococcus aerogenes (90%), Micrococcus spp. (69%), Citrobactor spp.
(52%), Proteus spp. (50%), Klebsiella oxytoca (35%) and Providencia spp. (22%). (Table 2).

It was found that Enterococcus faecalis and Enterobacter aerogenes were present in 90% of the
samples. Study reported the prevalence of E. faecalis in raw chicken meat of Japan [11]. Isolation of E. faecalis
from raw chicken meat has also been reported by [12]. The results obtained showed that E. coli is more
prevalent in the samples than Salmonella sp. This is in conformity with a study, who also reported high
prevalence of E. coli than Salmonella sp. [8]. High prevalence of E. coli in retail meat market had also been
reported [13]. The presence of E. coli strains in meat and meat products have been studied by many researchers
[14]. Present findings also revealed the presence of Salmonella sp. which can be supported by the report of
study separately reported contamination levels of this isolate in retail foods [15]. Prevalence of Salmonella sp. in
various raw meat samples of local market had also reported by another study which supports our study [16].
Klebsiella pneumoniae showed 98% prevalence in the samples, which is in consonance with the findings of
study revealed the prevalence and emergence of multidrug resistant Klebsiella pneumoniae in chicken [17]. Raw
meat remains an important and probably the major source of human food borne infection with pathogenic
bacteria. In spite of decades of effort it has been difficult to obtain food animals free of pathogenic bacteria.
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Meat and poultry carcasses and their parts are frequently contaminated with pathogens, which reach the
carcasses from the intestinal tract or from faecal material on feet and feathers. Cross contamination is a
particular problem and several recommendations have been published to control pathogens throughout the chain
from hatcheries to the preparation in the home. Certain animal illnesses may lead to a higher probability of
mistakes in the processing plant, such as gastrointestinal ruptures, which would lead to increased microbial
contamination and cross-contamination [18]

In Kolkata, meat is highly consumed animal originated food item. With high nutritive value, having
both essential macro- and micronutrients, chicken meat makes an important part of a balanced diet for local
people of Kolkata. Retailed meat and meat products are normally sold in markets in unhygienic conditions.
There are no certified meat processing units and the hygiene in retail markets environment is much below the
required standards. Therefore, the objective of the present study was to analyze the retailed meat samples of
Kolkata for the presence of microorganisms, with special emphasis on isolation and identification of pathogenic
contaminants.

IV.  Conclusion

The presence of bacteria in meat has been widely reported from different parts of the world [19]. Most
of the pathogens that play a role in food borne diseases have a zoonotic origin [20]. It can be concluded that the
organisms, like Escherichia coli, Enterobacter aerogenes, Klebsiella pneumoniae were the most prevalent
microorganisms in the meat samples [21]. These contaminants not only possess health hazards to indigenous
consumers but also to visitors exposed to consumption of such meats. Though not in the same concentration,
these are important microbial contaminants in the retail chicken meats, which need to be taken care of ,for
prevention of health hazards of the consumers by adopting proper sanitation, storage and retail practices. The
markets from where the meat collected were mostly unhygienic. No proper drainage systems were present in
most of the areas. Most of the markets were open markets with no proper pucca shops. No proper cold storage
systems were available in the markets. These conditions provided favorable environment for cross-
contamination, growth and multiplication of different microorganisms including the pathogenic ones,
considering the suitable temperature, humidity and supply of nutrients from the meat samples themselves. This
has a definite implication from the Public Health point of view. The findings indicate substantial presence of
microbial contaminants in chicken and mutton meat samples in open markets of Kolkata where dearth of proper
sanitation in the market places prevails.
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Table 1 (a) (b): Microbial load of GVC and TEC of raw meat samples (Chicken & Mutton)

Meat parts of chicken GVC( cfu/g) TEC ( cfulg)
Thigh 2.4 X10° 2 x10°
Breast 3.8x10° 2 x 10°
Wings 4.1x10° 2.25x10°
Meat parts of Mutton GVC ( cfulg) TEC ( cfulg)
Thigh 2.1 X 10° 1.6x10°
Groin 1.1 x10’ 1.7 x10°
Neck 2x10° 1.25 x 10°

Table 2: Prevalence of contaminant microbes in the raw meat sample (Chicken & Mutton)

Isolates Positive Percentage (% ) Chicken sample (%) Mutton sample (%)
Escherichia coli 98 100 96
Klebsiella pneumoniae 98 100 96
Enterococcus faecalis 90 93 87
Enterobacter aerogenes 90 95 85
Micrococcus spp. 69 72 66
Citrobacter spp. 52 60 44
Proteus spp. 50 52 48
Klebsiella oxytoca 35 35 35
Providencia spp. 22 21 23
Staphylococcus aureus 20 22 18
Staphylococcus epidermidis 20 17 23
Pseudomonas spp. 10 9 11
Salmonella spp. 2 2 2
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