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Abstract 

Among food borne pathogens or those involved in food spoilage, Salmonella are considered among the leading ones.  

Although several modern and sophisticated  techniques are available to diagnose the pathogens but in developing 

countries like Pakistan the availability of resources are the bottle  necks to adopt those techniques. In such situation 

conventional and traditional biochemical tests become handy and carried out in any laboratory with minimum 

infrastructure and cost. 

This study was designed to detect the Salmonella from raw meat (beef, mutton and chicken) and seafood (fish and 

prawn) items sold in Lahore city with help of standard microbiological tests. Total of 125 samples of meat and seafoods 

were collected from retailers and were evaluated for the contamination of Salmonella. 

Conventional methods including Gram staining, specific culture media and biochemical tests were employed to identify 

the Salmonella. 

Results revealed that out of 125 food items 23 were contaminated with Salmonella. Salmonella was isolated from 4 

samples out of 25 samples of beef, while 3 from mutton, 8 from chicken, 6 from fish and 2 from prawn samples. 

Although the tests performed were laborious and time consuming however yielded confirmatory results with less cost 

and without any costly equipment. 

This study concludes that conventional methods can be employed to detect food pathogens where modern equipment is 

not available.  
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  INTRODUCTION  

Food-borne diseases are the leading health problems in all countries of the world. In developing 

countries, more than one billion individuals suffering from gastroenteritis and around five million infected 

individuals die annually. In 21st Century meat is a highly consumed food and gained much popularity 

worldwide. However, several problems like obesity, disturbance in lipid profile and food hygiene are also 

associated with such food items (1-3). Several out breaks have been reported after consumption of semi or 

uncooked meat and seafoods (4-6). Although developed countries have adopted strict measures to sustain 

the quality of food items sold but in developing countries like Pakistan no strict laws have been implanted 
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so far. Previously several studies have reported the contamination of raw meat items like chicken/beef meat, 

mutton, fish, prawn, vegetables and even drinking water with several bacterial pathogens (7-13).  

Contamination of food items with Salmonella can lead to Salmonellosis which can be mild and self 

limiting to life threatening depending on the bacterial strain pathogenicity and the dose consumed. The 

symptoms occur within 36 hours after consumption of contaminated food. Vomiting, abdominal cramps 

with diarrheal and increase in body temperature are the most common signs and symptoms of 

Salmonellosis (14). The extreme age group and immune- compromised persons can exhibit more severity of 

disease, in such cases diarrhea and vomiting can lead to dehydration which can be life threatening in some 

cases (15-16). The common source of Salmonella infection is egg, meat and milk or any other food item 

contaminated with pathogen. The other neglected source of contamination is the food handler, the carrier of 

Salmonella may contaminate the utensils used to serve food or food itself while preparation and serving. To 

prevent or minimize the chances of disease spread, special attention should be given to hygienic measures 

but in developing countries like Pakistan these lack the most. The meat vendors place their food stalls at 

road side having no shelter or covering to prevent the food contamination from environmental bugs. The 

utensils are consciously washed in same water stored in one big tub. The food handler himself never gets 

checked for any certification or for any disease. The situation becomes worse when it come to treatment and 

diagnosis. Usually, with onset of symptoms, people start self medication which is unfortunately most 

common in Pakistan. As the patient’s condition gets worse they consult a doctor where again symptomatic 

treatment is prescribed with no proper diagnosis (17-19).  

MATERIALS AND METHODS 

SAMPLE COLLECTION, PROCESSING AND INCUBATION  

Total of 125 samples of meat items; beef, mutton, chicken, fish and prawn (n=25 each) were collected 

randomly from local meat vendors. ISO 6579:2002 method was employed to analyze the samples. Briefly, 

225ml (1:10, w/v) of BPW-ISO was used to dissolve the 25g of food samples for primary enrichment of 

microbes. The collected samples were incubated at optimum temperature (37°C for 24 hours) for suspected 

microbial growth. For selective enrichment of microbial growth Rappaport-Vassiliadis broth (RV) and 

Mueller Kauffman Tetrathionate Novobiocin (MKTT) broth was used. 

DIFFERENTIAL PLATTING FOR SALMONELLA  

After selective enrichment, the bacterial colonies were streaked on XLD and SS agar plates. These 

selective media yields the typical black Salmonella colonies.  

GRAM STANING AND MICROSCOPY 

The bacterial growth from XLD and SS agar were subjected to Gram staining and later examined 

under microscope to visualize Gram negative rods.  

STANDARD MICROBIOLOGICAL TESTS 

The bacterial colonies visualized under microscope and suspected as Salmonella were further 

confirmed with series of sugar fermentation and biochemical tests. The tests performed were Indole, MR, 

VP, Urease, Gelatin, Nitrate, Lysine, Ornithine, TSI and Oxidase. 

CARBOHYDRATE FERMENTATION TEST 

Fermentation capability of microorganisms is checked by using Glucose, Manitol, Dulcitol, Sorbitol 

and Arabinose in growth media. Monitoring the acid production during fermentation process is the key 

which is usually checked by pH meter. Salmonella can ferment Glucose, Manitol and Sorbitol but not the 

Rabinose and Dulcitol. 

RESULTS AND DISCUSSION 
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Randomly collected 125 meat samples were subjected to detect the Salmonella by traditional and 

conventional methods. After having the colonies in enrichment media, the bacterial growth was streaked on 

Salmonella Shigella SS agar and Xylose Lysin deoxycholate XLD agar. Typical black Salmonella colonies were 

evident for the contamination of food samples with pathogen as shown in Fig. 1. 

 

 

 
Fig. 1. Typical black colonies of Salmonella on SS Agar and XLD Agar 

 

 These black colonies were Gram stained for further confirmation. The images of microscopy 

demonstrated the Gram negative rods as shown in Fig. 2. These results further support the evidence of food 

contamination with Salmonella.   

 

 

                    Fig. 2. Clearly visible Gram negative rods 

For further confirmation a series of biochemical tests were performed like Triple Sugar Iron test 

(TSI) SIM agar test, IMViC Tests, Oxidase, Catalase, Urease, Nitrate reduction Tests and sugar fermentation 

tests, as shown in Fig. 3-5. Salmonella shows characteristics black colouration in butt and alkaline pink 

coloured slant in TSI test tube. In SIM agar Salmonella shows black colouration which is due to the 

production of H2S gas. In Citrate utilization test Salmonella is not capable to utilize Citrate sugar. Salmonella 

belongs to oxidase negative Enterobacteriacea family of microbes thats why it is facultative anaerobe with 

oxidase negative property and catalase positive. Salmonella is capable to reduce nitrates to nitrites as it has 

nitrate reduction enzyme so it is presents nitrate positive tests. Salmonella does not have urease and 
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gelatinase enzymes which help any microorganism to break gelatine and urea. So Salmonella gave urease 

and gelatinase negative tests. Different bacterial genera have different unique patterns of sugar fermentation 

in a series of positive and negative sugar fermentation results. On the basis of these patterns many genera 

even upto species level can be identified. In current scenario Salmonella has been tested with six sugars viz, 

Glucose, Arabinose, Rhamnose, Sorbitol, Mannitol and Dulcitol as shown in Table I. 

 

 
Fig. 3. Oxidase –ve and Catalase+ve test 

 
Fig. 2. TSI (K/A with black butt), SIM and Citrate tests used for Salmonella 

 
Fig. 5. Biochemical test and Sugar fermentation results for Salmunella 
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The outcome of the biochemical tests performed and shown above is detailed in Table I. These 

biochemical tests also confirmed the contamination of food samples with Salmonella. For example Salmonella 

is negative for indole, MR and VP tests and our biochemical tests also confirmed the same as shown in 

figure 3 and mentioned in table 1. Those suspected colonies isolated from food samples were positive for the 

tests which have been previously documented the same for Salmonella. 

 
In last we quantified the results obtained after performing biochemical tests as shown in Table II, fish 

was the most contaminated food item while mutton was the least contaminated raw meat item (Table II).  

Table II: Salmonella isolated from the collected raw meat samples 

Raw meat items Number of samples Salmonella positive % 

Beef 25 16% (n=4) 

Mutton 25 08% (n=2) 

Chicken 25 32% (n=8) 

Fish 25 24% (n=6) 

Prawn 25 12% (n=3) 

Total 125 18.4% (n=23) 

 

This study demonstrated that raw meat sold in Lahore city is contaminated with potentially 

pathogenic bacteria which can cause Salmonellosis. Frequency of Salmonella spp. contamination was high in 

raw chicken meat (32%) and low in raw mutton (08%) in our observed samples. These results are in 

agreement to previous studies conducted in Lahore city regarding the contamination of other food items like 

meat, egg, salad and water. A previous study demonstrated that retail raw meat and poultry samples from 

markets and supermarkets in Ho Chi Minh City of Vietnam, were heavily contaminated with Salmonella spp. 

(60.8%). This very high level of contamination indicates a potential breakdown of hygiene at various stages 

of the food processing and distribution chain and/or a lack of refrigeration of meat (20). In the observations 

of Van et al. (2007) the levels of Salmonella contamination in retail beef and chicken meat samples were much 

higher (62.0% and 53.3% respectively) than our findings (beef 16.0% and chicken 32.0%, whereas Phan et 

al.(2005) reported 48.6% for beef samples and 21.0% for chicken meat (21). The reported rates 

of Salmonella contamination, particularly in beef, were also higher in developing countries compared to 
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developed countries (22-24). Different sampling procedures, sample types, and bacterial detection and 

isolation techniques could affect the detected prevalences of Salmonella spp (25-27).  

Such poor hygienic conditions and contaminated food can result in disease outbreak therefore the 

food safety and security laws should be implemented strictly. People consuming the raw, unhygienic or 

moderately cooked meat are prone to develop diseases especially gastroenteritis and other GIT diseases.  

CONCLUSION 

The important aspect of this study is that; one can carry out the isolation and detection of bacterial 

pathogens with conventional methods when modern tools are not available. 
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