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          A B S T R A C T                                   

Introduction  

Sacrificial meat which is also known as 
SADQA has been used for many years in 

Lahore city.  People give sadqa because 
they have a concept that by giving it we 
can release from all types of troubles. 
Many cyclists are selling sacrificial meat                

in packets on road sides. The meat sellers 
have made it their profession and they sell 
one packet of meat at the cost of Rupees 5 
or 10. They buy meat from Bakarmandi at 
the cost of 250-300 rupees. The rate of a 
packet fluctuates according the price of 
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The focus of the study was to analyze the sacrificial meat sold at various 
sites of Lahore city for its heavy metal contents and bacterial contamination. 
The meat samples were collected from four different sites, Allama Iqbal 
Town, Istanbul Chowk, Data Darbar and Ravi Bridge. The samples were 
prepared by acid digestion method for heavy metal analysis. Heavy metals 
(Cu, Cd, Cr, Ni and Mn) are analyzed with atomic absorption 
spectrophotometer. Plate count method was used for the isolation of bacteria 
(Salmonella, E.coli, Bacillus sp., Pseudomonas sp., Coliform bacteria and 
fecal coliform bacteria) from sacrificial meat samples. Ravi Bridge site was 
found more contaminated as compared to other selected sites. Concentration 
of Cd was found higher in all samples with maximum concentration 
(89.1ppm) and Ni (2.12ppm) was detected only in one sample of Ravi 
Bridge. The statistical analysis was done to compare the heavy metal 
contamination in selected sites by one way ANOVA using SPSS which 
showed the distribution of heavy metal in all selected sites as there was no 
significant difference noticed. Sacrificial meat samples were more 
contaminated with Salmonella sp. and E.coli. There is need of proper 
legislation for handling of this meat as it is highly contaminated with heavy 
metals and microbes. 

 

http://www.ijcmas.com


Int.J.Curr.Microbiol.App.Sci (2014) 3(6): 292-303     

 

293

 
meat in market. The meat sellers buy meat 
from different places for example from 
Bakarmandi. One packet of sacrificial 
meat contains 5-6 pieces of meat mainly of 
liver, kidney or lungs of any animal. They 
use dyes to color the meat. They buy meat 
form the shops twice a week or more than 
it. The stock remains with them for 3-4 
days therefore they have to use dyes to 
keep it red. Sacrificial meat is sold at 
many different places in Lahore city. 
Allama Iqbal town, Data darbar, Ravi 
bridge and Istanbul chowk are the places 
where selling of sacrificial meat is 
common. The meat is highly unhygienic 
for the animals and birds, because heavy 
metals and microbes occur in this meat.   

Meat is an essential part of diet of human 
beings and animals, also a main source for 
the exposure of heavy metals in the body 
of humans Meat and its products are the 
good source of the trace elements that s 
why it is considered as an essential food 
for human being .The copper 
supplementation has been traced out in the 
meat of beef and in the muscles (Garcia-
Vaquero et al. 2011). A toxic metal lead is 
present everywhere in nature and its 
toxicity has been known since prehistoric 
periods (Petering, 1980; Reichlmayr-Lias 
and Kirchgessner, 1997; Philips et al. 
2011). The lead toxicity occurs largely 
from emissions coming from the factories 
and mining processes, remains of weapons 
stores and importantly from the making of 
lead batteries (Wilkinson et al. 2003). The 
Pb similar to Cd shows its effects 
regarding to the animal species, their age, 
their way of breeding and the form and 
way they enter in the organisms of body 
(Jarosz, 1994; Rudy, 2009).  

The concentration of heavy metals in the 
animal meat depends on conditions of 
environment, genetic variations of animals 

and on types of meadows. The transfer of 
toxic metals in humans and animals occur 
through food (Demirezen and Aksoy, 
2004). The pollution of contamination in 
food sources is increasing day by day, as 
the rate of industrialization and 
urbanization is on increase. There are 
various types of metals in the environment 
that has a great danger to animals and 
humans (Khan et al. 1996; Sabir et al. 
2003). Zn is an essential element known 
for the synthesis of protein, metabolism of 
carbohydrate, growth of cell and for the 
division of cell.  

In Pakistan the meat is known as a by-
product of many dairy and meat 
processing industries. Meat is a very 
important part of many dishes. Meat is 
also important as a nutritional component 
of food, as it provides iron, protein, zinc, 
energy, niacin and vitamins necessary for 
body organs (Romans and Ziegler, 1994). 
Above 370,000 animals per anum in the 
Pakistan are being slaughtered.  

Enterobacteriaceae genus has a main 
pathogen containing the food products in 
all over the world (Alakomi and Saarela, 
2009). Salmonella sp. of 
Enterobacteriaceae genus causes the major 
infection in the living organisms through 
the animal meat products (Plym-Forshell 
and  Wierup, 2006). The outbreak of 
salmonellosis in the living bodies caused 
due to the intake of contaminated meat 
product (Elizaquivel et al. 2009; Torlak et 
al. 2012).  

Infected knives and different equipment 
are used to slaughter the animals in 
unclean conditions. The remains of the 
body organs are carried out to the different 
places and to the vendor shops openly in 
the unclean conditions. These meat organs 
are openly displayed in the butcher shops 
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or on the roadsides. No protection is used 
for the prevention of the meat from 
contamination.  There are some factors 
like sun light, humidity, ambient 
temperature and some flies that cause the 
transfer of microbes from one place to 
another (Aftab et al. 2012).  

Livestock provides a main source to the 
Salmonella, which stay in the intestine and 
expelled through the feces (Zadik et al. 
1993). The slaughter houses which are 
working at local scale provide bacteria 
favorable condition to grow and 
contaminate the meat. The high load of 
microbes in the shops improves the 
probability of initial contamination of 
meat (Bhandarea et al. 2007).  

Many scientists from different countries 
have been studied the occurrence of 
Campylobacter in the raw meat. It has 
been concluded that the occurrence of this 
bacteria is 50% or more than it in some 
cases (Pennacchia et al. 2009).  

The current study was carried out assess 
the heavy metals contamination in 
sacrificial meat sold at various locations in 
Lahore city. Isolation and identification of 
bacterial species present in sacrificial meat 
was another focus of the study.  

Materials and Methods  

Sampling of meat  

The different meat samples were collected 
from four various sites of Lahore. Allama 
Iqbal Town, Data Darbar, Ravi Bridge and 
Istanbul Chowk were the sites from where 
samples were collected.  

Analysis of heavy metals  

10gm of each sample were weighed on the 

weighing balance. The samples were 
placed in the china dish and then place in 
the oven for drying process at 800C for 48 
hours. After oven drying, the samples 
were ground with the help of pestle and 
mortar.   

After grinding the meat samples were 
sieved to get fine powder. Acid digestion 
technique was adopted for the analysis of 
heavy metals by using HNO3. Filtered the 
samples with the help of filtration 
assembly.   

Atomic absorption spectrophotometer 
analysis:   

The analysis of heavy metals such as Cu, 
Cd, Cr, Mn and Ni was done with the help 
of Atomic Absorption Spectrophotometer 
(FAAS, Shimadzu AA-7000F).   

Statistical analysis of heavy metals:  

The comparison of heavy metals between 
the various sites was done using one way 
ANOVA in SPSS software version 19.  

Isolation of microbes in the sacrificial 
meat  

Pre- treatment  

Twelve gram of meat sample was weighed 
from all four different samples and 100ml 
of Buffered Peptone Water (BPW) was 
added which gives 1:10 ratio of dilution 
for each sample. Then sample was 
homogenized in the orbital agitator  

Culture media used  

For the initial growth of the microbes a 
medium was used which was prepared by 
the nutrient agar (Prasad, 2000).   
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Sample dilution  

1ml from the homogenized meat was 
added with the help of pipette into a test 
tube having 9ml of the solution of BPW. 
That was the first dilution from it second 
dilution was made by transferring 1ml to 
the second tube containing 9ml BPW with 
another pipette to avoid contamination. 
Repeated the procedure till the 10th 

dilution was prepared. Tubes were shaken 
to mix the solution well.   

Pouring of agar  

Took 1ml from each dilution and poured 
them into each petri dish. 2-3ml of 
Nutrient agar was poured in each petri 
plate. Then mix the dilution of samples 
uniformly so that a uniform layer will be 
formed. In the end allowed the medium to 
get solidify   

Incubation of the prepared medium  

After the pouring process inoculate the 
petri dishes with each diluting and 
incubate the plates for 48 hours at 32oC.  

Counting of the colonies  

After the incubation process counted the 
colonies by the colony meter in each petri 
plates containing almost 30-60 colonies. 
The result was recorded as per dilution.   

Identification of Salmonella  

12gm of the meat samples from all four 
samples were taken and dissolve in the 
100 ml of BPW. Then the mixture was 
agitated for 15-20mins to mix it 
completely. The meat samples which were 
agitated and transferred to the 500ml 
round bottom flask in the oven for 
incubation at 37o C for 18-20 hours. From 
the sterilized bottle 10ml of meat sample 

was transferred to Tetrathionate broth and 
same quantity of meat sample was also 
taken and transferred to the selective 
medium and incubated at 42-43oC for 48 
hours. After incubating the media, the 
streaking was done on the Salmonella / 
Shigella agar on each petri plate. After 
streaking the plates placed them in the 
incubator for 24 hours at 37o C. After 
twenty four hours the Salmonella colonies 
were examined.  

The colonies of Salmonella sp. appeared in 
pink colored colonies with pinkish to red 
boundaries.   

Detection of Bacillus sp.  

MacConkey agar was used for the 
detection of Bacillus sp. The preparation 
of agar was done by adding 5gm of agar 
and 100ml deionized water. The medium 
was then sterilized in the autoclave and 
shifted to the petri plates which were also 
sterilized. The agar plates were than 
cooled and dried. Placed the agar plates in 
the laminar air flow till medium get 
solidify. After medium get solidify 
inoculation was done by the culture of 
bacteria by streaking method. Then the 
plates were placed in the incubator for 24 
hours at 37o C (Cheesebrough, 1993).  

Detection of Escherichia coli   

EMB agar was also prepared for the 
detection of the Escherichia coli. Presence 
of shiny reddish green colonies 
represented the positive result.  

Detection of Pseudomonas sp.  

For the detection of Pseudomonas sp. the 
pseudomonas agar was used. Growth 
indicated the presence of Pseudomonas 
colonies.   
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Total coliform bacteria analysis in the 
sacrificial meat samples  

Preparation of homogenate sample  

Twelve gram of meat was taken and 
dissolved in the 100ml of each sample. 
Placed each sample in the agitator for 
mixing the solution for 15-20 minutes.  

Preparation of EC broth:  

EC broth is a selective medium used for 
the identification and differentiation of 
coliform and fecal coliform bacteria. The 
culture media of these samples were 
prepared by adding 28 gram of EC broth 
in the 500 ml of the deionized water.   

Preparation of dilutions  

The dilutions for each sample were 
prepared by making 5 dilutions of 10ml, 5 
dilutions for 1ml and another 5 dilutions of 
0.1ml for each sample separately and one 
blank sample. Cotton plugged and covered 
the test tubes with aluminum foil tightly. 
Test tubes were sterilized at 121oC for 15 
minutes in the autoclave.   

Determination of Coliform bacteria  

Total coliform bacteria were analyzed in 
the meat samples. MPN method was used 
to determine the number of bacteria 
present in each sample. Then took the 
homogenate mixture of meat and add them 
into the dilutions.   

Analysis of Faecal coliform  

The fecal coliform bacteria were counted 
with the help of MPN method in the 
samples of sacrificial meat. The number of 
fecal coliform bacteria was counted in 
MPN/100ml.   

Results and Discussion  

Contamination of Metals in Sacrificial 
meat  

The concentration of metals in different 
sacrificial meat samples were analyzed by 
Atomic Absorption Spectrophotometer 
after preparing the sample with acid 
digestion technique. The higher 
concentration of Cu was obtained in the 
sample collected from Ravi Bridge 
(0.20ppm) and lowest in sample from 
Istanbul Chowk (0.06ppm). The 
concentrations in the samples from Allama 
iqbal town (0.176ppm) and in Data Darbar 
(0.07ppm) were also higher than Istanbul 
Chowk concentration. The allowable limit 
for Cu is 40mg/kg (Visnjic-Jeftic et al. 
2010). The observation shows low 
concentration of copper in the meat 
samples (Figure 1). The concentration was 
observed in different organs of the body 
and which was less than the 200ppm 
which is the allowable limit of 
FAO/WHO, (2000). Figure 2 indicates the 
higher concentration of cadmium in the 
sample collected from Ravi Bridge 
(86.01ppm) and lowest concentration in 
the sample collected from Allama Iqbal 
Town (12.62ppm). The concentration of 
samples from Istanbul Chowk (77.27 ppm) 
and Data Darbar (66.01 ppm) were also 
higher than the Allama Iqbal Town. The 
allowable limit given for Cd in the kidney 
of organism is 1ppm and for the liver is 
0.5ppm. In the current study the 
concentration observed in all sample is 
higher than the given limit. . Visnjic-Jeftic 
et al. (2010) observed the concentration of 
Cd in meat 0.124 µg/g.  

The concentration of chromium was 
determined at all four sites (Figure 3). 
Istanbul chowk have the highest 
concentration of chromium (0.375ppm) 
than others, Allama iqbal town 
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(0.347ppm), Data darbar (0.298ppm) and 
Ravi Bridge (0.286ppm). The allowable 
amount of chromium is 2.3mg/kg. Visnjic-
Jeftic et al. (2010) also obtained the 
chromium concentration in the meat of 
liver (1µg/g) higher than the meat of beef 

(0.23µg/g). Ni concentration was higher in 
samples collected from Ravi Bridge 
(0.708ppm). However its concentration 
was found to be below detectable limits in 
all other sites (Figure 4). 

Figure.1 Heavy metal concentration of Cu at various sites by acid digestion method 

 

Figure.2 Heavy metal concentration of Cd at various sites by acid digestion method 

 

Figure.3 Heavy metal concentration of Cr at various sites by acid digestion method 
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Figure.4 Heavy metal concentration of Ni at various sites by acid digestion method  

 

Figure.5 Heavy metal concentration of Mn at various sites by acid digestion method      

Table.1  Analysis of Coliform and fecal Coliform bacteria in the sacrificial meat samples   

Type of 
bacteria  

Ravi Bridge 
(MPN/kg) 

Allama iqbal 
town 

(MPN/kg) 
Data Darbar 

(MPN/kg) 
Istanbul chowk

 

(MPN/kg) 
Coliform  8.3× 104 2.4× 104 4.8× 104 1.1 × 105 

Fecal coliform 1.4 × 102 1.0 × 102 1.1 × 102 1.1 × 102 
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Table.2 Isolation of bacteria from meat samples collected from four  

different sited on selected media  

Samples EMB agar 
MacConkey 

agar 
Pseudomonas 

agar 
Salmonella 

agar 
Results 

Ravi + _ + + 
E.coli 
Pseudomonas sp. 
Salmonella sp. 

Allama 
iqbal town 

+ + _ + 
E.coli 
Bacillus sp. 
Salmonella sp. 

Data darbar

 

_ + + + 
Bacillus sp. 
Pseudomonas sp. 
Salmonella sp. 

Istanbul 
chowk 

+ _ + + 
E.coli 
Salmonella sp. 
Pseudomonas sp.  

 

Table.3 One way ANOVA showing relationship of heavy metals within and between the 
various sites 

ANOVA 

 

Sum of 
Squares Df 

Mean 
Square F Sig. 

Between 
Groups 

.040

 

3

 

.013

 

.684

 

.586

 

Within Groups .157

 

8

 

.020

   

Copper 

Total .197

 

11

    

Between 
Groups 

.020

 

3

 

.007

 

1.188

 

.374

 

Within Groups .044

 

8

 

.006

   

Chromium 

Total .064

 

11

    

Between 
Groups 

6014.892

 

3

 

2004.964

 

2.362

 

.147

 

Within Groups 6791.635

 

8

 

848.954

   

Cadmium 

Total 12806.527

 

11

    

Between 
Groups 

.014

 

3

 

.005

 

.508

 

.688

 

Within Groups .074

 

8

 

.009

   

Manganese 

Total .088

 

11

    

Between 
Groups 

1.124

 

3

 

.375

 

1.000

 

.441

 

Within Groups 2.996

 

8

 

.375

   

Nickel 

Total 4.120

 

11
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Table.4 Comparison of metals in sacrificial meat and commercial meat  

Metals 
Sacrificial meat 

(ppm) 
Commercial meat 

(ppm) 

Cu 0.44 0.31 

Cd 89.10 17.93 

Cr 0.43 0.52 

Ni 2.12 10.44 

Mn 0.26 0.03 

 

As the Ravi Bridge samples contain 
kidney and liver pieces that may be the 
reason for more concentration of Ni 
because these organs accumulate more 
heavy metals as compared to other organs 
of the body. Akan et al. (2010) studied the 
amount of nickel in the different organs of 
the body and the value observed was in 
between the 0.01-0.22µg/g and highest 
concentration was seen in the chicken liver 
however low value in the meat of caprine 
(0.1µg/g). The allowable amount of 
chromium is 5mg/kg (FAO/WHO, 2000).  

The highest concentration of Mn was seen 
in Ravi Bridge (0.0969ppm). However, 
Data Darbar showed concentration of Mn 
below detectable limit and other two sites 
Istanbul Chowk (0.0522ppm) and Allama 
Iqbal Town (0.0078ppm) shows 
concentration level near to highest 
concentration of Ravi Bridge (Figure 5). 
Visnjic-Jeftic et al. (2010) observed the 
manganese (4.11µg/g) concentration 
higher in the chicken liver than the meat of 
beef (0.45µg/g).   

Bacterial contamination in sacrificial 
meat  

Coliform and fecal coliform bacteria 
comparison at various sites  

The value of fecal coliform bacteria 
MPN/kg of all samples collected from 

Ravi Bridge (1.4 × 102) was highest of all 
other samples however the count was less 
than this value but close to it in other 
samples of Data darbar (1.1 × 102) Allama 
iqbal town (1.0 × 102) and Istanbul chowk 
(1.1 × 102) (Table 1). In the current study 
Faecal coliform bacteria were identified in 
the all sacrificial meat samples collected 
from different sites while in previous 
studies Bhandare et al. (2007) isolated 
these bacteria from the meat samples 
collected from different butcher s shops. 
The large number of coliform bacteria was 
counted in the samples collected from the 
Ravi Bridge (8.3× 104) and other samples 
of Data darbar (4.8× 104) and Allama iqbal 
town (2.4× 104) and Istanbul chowk (1.1 × 
105) showed less number of fecal coliform 
in the meat samples.  The study done by 
Odumeru and Belvedere (2002) identified 
the higher value of coliform bacteria in the 
meat samples while in present study these 
Coliform were also identified in great 
number in the different samples of meat  

Isolation of bacterial species in all 
samples collected from different sites:  

In Ravi sample shiny reddish green and 
pink bacterial colonies were identified as 
E.coli, Pseudomonas sp. and Salmonella 
sp. on EMB agar, Pseudomonas agar and 
salmonella agar respectively (Table 2). 
Svilokos et al. (2004) identified the 
Salmonella sp. and E.coli together in the 
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meat samples. They calculated the 
percentage of these two bacteria 
Salmonella sp. (12.5%) and Escherichia 
(7.5%) in total samples.  

In Data darbar sample three types of 
bacteria were identified Bacillus sp., 
Pseudomonas sp., Salmonella sp. showing 
pink opaque with pinkish to red 
boundaries on the MacConkey agar, 
pseudomonas agar and salmonella agar 
respectively. Dominguez et al. (2002) 
studied the presence of Salmonella sp. and 
Campylobacter together in the food 
samples. But the percentage of Salmonella 
sp. (17.67%) was higher than the 
Campylobacter (34.34%).  

In sample collected form Allama iqbal 
town E.coli, Bacillus sp. and Salmonella 
sp. showing shiny reddish green, pink 
opaque and pinkish colonies grown on the 
EMB agar, MacConkey agar and 
Salmonella agar respectively. Audenaert et 
al. (2010) identified Lactobacillus sp. in 
their different meat samples found with 
the Lactic Acid Bacteria.   

In Istanbul chowk sample three species of 
bacteria were identified such as E.coli, 
Bacillus sp. and Salmonella sp. on the 
EMB agar, MacConkey agar and 
Salmonella agar respectively showing the 
colonies of shiny reddish green and 
pinkish on the medium. Russo et al. (2006) 
isolated the different species of 
Pseudomonas in different organs of meat. 
Aftab et al. (2012) observed two bacteria 
Salmonella and E. coli but focused on the 
infection through Salmonella during the 
meat processing and unwashing of meat.  

Statistical analysis of heavy metals in 
sacrificial meat:  

The one way ANOVA determine the 

significance value of heavy metals in the 
various sites. The ANOVA analysis 
showed that there is no significant 
difference of the concentration of copper 
(0.58), Cd (0.147), Cr is (0.374), Mn 
(0.688) and Ni (0.441) are all greater than 
0.05.   

Comparison of sacrificial meat and 
commercial meat contamination:  

Five heavy metals were determined in the 
sacrificial meat and similar study was 
conducted on commercial meat and it was 
concluded that sacrificial meat was more 
contaminated than commercial meat (Table 
4).  

Sacrificial meat has been sold at various 
locations of the Lahore city. As meat is 
sold after one day and it becomes fade 
therefore meat vendors use dyes to give red 
color to the sacrificial meat. This research 
was conducted for the evaluation of the 
heavy metals and microbial contamination 
in the sacrificial meat samples. The 
sacrificial meat was fully contaminated 
with the microbes and heavy metal 
contents. The concentrations of heavy 
metals exceed the standard given by 
FAO/WHO. Salmonella sp., E.coli, 
Bacillus sp., Pseudomonas sp., coliforms 
and fecal coliform bacteria were isolated in 
the sacrificial meat. These bacteria were 
present in large number in the sacrificial 
meat. So it is concluded that the high rate 
of heavy metal concentration and microbial 
contents in sacrificial meat can make it 
more hazardous and harmful to the health 
of animal and birds.   

References  

Garcia-Vaquero, M., M. Miranda, J. L. 
Benedito, I. Blanco-Penedo & I. 
Lopez-Alonso.. Effect of type of 
muscle and Cu supplementation on 



Int.J.Curr.Microbiol.App.Sci (2014) 3(6): 292-303     

 

302

 
trace element concentrations in cattle 
meat. Food and Chemical Toxicology, 
49: 1443-1449 (2011). 

Petering, H. G. The influence of dietary 
zinc and copper on the biologic effects 
of orally ingested lead in the rat. 
Annals of the New York Academy 
Science. 355: 298 308 (1980). 

Reichlmayr-Lias, A. M & M. Kirchgessner. 
Handbook of Nutritionally Essential 
Elements. Marcel Dekker, New York, 
479 492 (1997). 

Philips, C. J. C., M. O. Mohamed & P. C. 
Chiy. Effects of duration of 
exposureto dietary lead on rumen 
metabolism and the accumulation of 
heavy metals in sheep. Small ruminant 
research, 100: 113-121 (2011). 

Wilkinson, J. M., J. Hill & C. J. C. Phillips. 
The accumulation of potentially toxic 
metals by grazing ruminants. 
Proceedings of the Nutrition Society, 
62: 267 277 (2003). 

Jarosz, W. Zanieczyszczenie metalami 
cie _zkimi traw rosna cych na 
obrze_zudróg. Medycyna 
weterynaryjna, 50 (1): 23 26 (1994). 

Rudy, M. The analysis of correlations 
between the age and level of 
bioaccumulation of heavy metals in 
tissues and the chemical composition 
of sheep meat from the region in SE 
Poland. Food and Chemical 
Toxicology, 47: 1117-1122 (2009). 

Demirezen, D & A. Aksoy. Accumulation 
of heavy metals in Typha Angustifolia 
(L.) and Potamogeton pectinatus (L.) 
living in Sultan Marsh (Kayseri, 
Turkey). Chemosphere, 56: 685 696 
(2004). 

Khan, K. H., N. Ahmad, J. K. Sial & M. I. 
Khan. Ground water pollution by 
heavy metals. Science Technology 
Division, 14: 1-5 (1996). 

Sabir, S. M., W. S. Khan & I. Hayat. Effect 
of environmental pollution on quality 

of meat in district bagh, Azad 
Kashimir. Pakistan Journal of 
Nutrition, 2(2): 98-101 (2003). 

Romans, J. R & P. T. Ziegler. The meat 
we eat The Interstate Printers and 
Publishers Inc. Danville, Illinois, 
USA, Pp: 15-16 (1994). 

Alakomi, H. L & M. Saarela. Salmonella 
importance and current status of 
detection and surveillance methods. 
Quality Assurance and Safety of 
Crops & Food, 1: 142 152 (2009). 

Plym-Forshell, L & M. Wierup. Salmonella 
contamination: a significant challenge 
to the global marketing of animal food 
products. Revue Suisse de Zoologie, 
25: 541 554 (2006). 

Elizaquivel, P., J. A. Gabaldon & R. Aznar. 
Comparative evaluation of RTI PCR 
and Mini-VIDAS SLM system as 
predictive tools for the routine 
detection of Salmonella sp. in 
naturally contaminated food products. 
Food Analytical Methods, 2 (2): 102
109 (2009). 

Torlak, E., I. M. Akan & M. Inal. 
Evaluation of RapidChek Select for 
the screening of Salmonella in meat 
and meat products. Journal of 
Microbilogical mehods, 90(3):217-9 
(2012). 

Aftab, M., A. Rahman, M. S. Qureshi, S. 
Akhter, U. Sadique, A. Sajid & S. 
Zaman. Level of Salmonella in beef of 
slaughtered cattle at Peshawar. The 
Journal of Animal and Plant Sciences, 
22(2): 24-27 (2012). 

Zadik, P. M., P. A. Chapman & C. A. 
Siddons. Use of tellurite for the 
selection of verocytotoxigenic 
Escherichia coli O157. Journal of 
Medical Microbiology, 39, 155-158 
(1993). 

Bhandarea, S. G., A. T. Sherikara, A. M. 
Paturkara, V. S. Waskara & R. J. 
Zendea. A comparison of microbial 



Int.J.Curr.Microbiol.App.Sci (2014) 3(6): 292-303     

 

303

 
contamination on sheep/goat carcasses 
in a modern Indian abattoir and 
traditional meat shops. Food Control, 
18, 854 858 (2007). 

Pennacchia, C., D. Ercolini & F. Villani. 
Development of a Real-Time PCR 
assay for the specific detection of 
Brochothrix thermosphacta in fresh 
and spoiled raw meat. International 
Journal of Food Microbiology, 134: 
230-236 (2009). 

Prasad, S. N. Applied Microbiology .1st ed. 
The effects of dietary lead content and 
food restriction on lead retention in 
rats. Environmental Research, 12: 
180 187 (2000). 

Cheesebrough, M. Medical microbiology 
manual for tropical countries 
Microbiology ELBs. University press, 
Cambridge (1993). 

FAO/WHO. Report of the 32nd Session of 
the codex committee of the food 
Additives Contaminants. Beijing 
People s Republic of China, 20-24 
March, (2000). 

Visnjic-Jeftic, Z., I. Jaric, L. Jovanovic, S. 
Skoric, M. Smederevac-Lalic, M. 
Nikecevic & M. Lenhardt.. Heavy 
metal and trace element accumulation 
in muscle, liver and gills of the Pontic 
shad (Alosa immaculate Bennet 1835) 
from the Danube River (Serbia). 
Microchemical journal, 95: 341-344 
(2010). 

Akan, J. C., F. I. Abdulrahman, O. A. 
Sodipo & Y. A. Chiroma. Distribution 
of Heavy Metals in the liver, kidney 
and meat of beef, mutton, caprine and 
chicken from Kasuwan Shanu Market 
in Maiduguri Metropolis, Borno State, 
Nigeria. Research Journal of Applied 
Sciences, Engineering and 
Technology, 2(8): 743-748 (2010). 

Bhandare, S. G., A. T. Sherikar, A. M. 
Paturkar, V. S. Waskar & R. J. Zende. 
A comparison of microbial 
contamination on sheep/goat carcasses 
in modern Indian abattoir and 
traditional meat shops. Food Control, 
854-858 (2007). 

Odumeru, J. A & J. Belevdere. Evaluation 
of the MicroFoss system for 
enumeration of total viable count, 
Escherichia coli and coliforms in 
ground beef. Journal of 
Microbiological Methods, 50: 33-38 
(2002). 

Svilokos, N., L. Comic & S. Vaadinac. 
Determination of the total number of 
aerobic mezzophilic bacteria, 
Entrobacteriaceae and potential 
pathogens in the slaughterhouse by 
means of standard and 3M 
PETRIFILMTM methods. Journal of 
Science, 26: 43-52 (2004). 

Dominguez, C., I. Gomez & J. 
Zumalacarregui. Prevalence of 
Salmonella and Campylobacter in 
retail chicken meat in Spain. 
International Journal of Food 
Microbiology, 72: 165-168 (2002). 

Audenaert, K. D., K. Haene, K. Messens, 
T. Ruyssen, P. Vandamme & G. Huys. 
Diversity of lactic acid bacteria from 
modified atmosphere at sliced cooked 
meat products and cell-by date 
assessed by PCR-denaturing gradient 
gell electrophoresis. Food 
Microbiology, 27: 12-18 (2010). 

Russo, F., D. Ercolini, G. Mauriello & F. 
Villani. Behavior of Brochothrix  
thermosphacta in presence of other 
meat spoilage microbial groups. Food 
Microbiology, 23: 797-802 (2006).     


