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Abstract 

A total of 60 random samples of cattle carcasses were collected from the different abattoirs located in 

Qaliubiya governorate. The samples taken from each carcass were represented meat, spleen, liver and kidneys 

(15 samples of each), the samples were collected directly after slaughtering and evisceration. The collected 

samples were subjected to bacteriological examination. The results of microbiological examination in examined 

samples of meat, spleen, liver and kidneys revealed that the mean of total APC were 2.26×10
4
± 0.51×10

4
, 

4.09×10
4
± 0.63×10

4
, 1.95×10

5
± 0.27×10

5
, 6.48×10

5
± 1.89×10

5
, respectively. While the mean of coliform count 

with the mean of 5.54×10
2
± 1.02×10

2
, 8.92×10

2
± 2.14×10

2,
 9.17×10

3
± 2.35×10

3
, 2.38×10

4
± 0.61×10

4
, 

respectively, total Staphylococci count with the mean of 1.28×10
3
± 0.33×10

3
, 2.69×10

3
± 0.47×10

3
, 4.49×10

3
± 

1.-06×10
3
, 1.10×10

4
± 0.25×10

4
 respectively. The incidence of Staphylococcus aureus was 6.67%, 13.33%, 

13.33%, 26.67% in meat, spleen, liver and kidneys, respectively. The public health importance of isolated 

bacteria and the possible sources of contamination of cattle carcasses with such bacteria as well as suggestive 

hygienic measures to improve the quality of carcasses were discussed. 
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1. Introduction 
Fresh meat is highly perishable due to its 

biological composition. The slaughter of animals 

yields many edible products other than carcass 

meat (such as red offal), which are fit for human 

consumption. They are used either as prepared 

items (e.g. slices of liver) or used as ingredients in 

meat products. The market for ‘edible by-

products’ differs with country (even region) and 

culture [10]. The microbiological contamination 

of carcasses occurs mainly during processing and 

manipulation, such as skinning, evisceration, 

storage and distribution at slaughterhouses and 

retail establishments, they found that carcass 

dressing and evisceration processes constitute 

critical points in the microbial contamination of 

muscle. Moreover, fecal matter was a major 

source of contamination could reach carcasses 

through direct deposition, as well as by indirect 

contact through contamination with clean 

carcasses, equipment, workers, installations and 

air [1]. Slaughtering procedures potentially 

involve many risks of both direct and cross-

contamination of carcasses and meat surfaces. 

During slaughter, faecal contamination of edible 

organs with subsequent contamination of the 

carcass may occur. This can be carried through all 

slaughter procedures up to the processing of the 

raw products, [14]. Bacteria presented on the 

carcasses can attach to wet equipment surfaces, 

form biofilms, and provide a source of cross-

contamination for subsequent carcasses [6]. 

Staphylococci exist in air, dust, sewage and food 

or on food equipment, environmental surfaces, 

humans and animals. Humans and animals are the 

primary reservoirs. Staphylococci are present in 

the nasal passages and throats and on the hair and 

skin of 50 % or more of healthy individuals. 

Although food handlers are usually the main 

source of food contamination in food poisoning 

outbreaks, equipment and environmental surfaces 

can also be sources of contamination with Staph. 

aureus [33]. Foodborne pathogens are the leading 

causes of illness and death in developing countries 

costing billions of dollars in medical care, medical 

and social costs [18]. 

 

2. Materials and methods 

2.1 Collection of samples 

A total of 60 random samples of cattle 

carcasses were collected from the different 

abattoirs located in Qaliubiya governorate. The 

samples taken from each carcass were represented 

meat, spleen, liver, and kidneys (15 samples of 

each). Each sample was kept in a separated sterile 

plastic bag and preserved in an ice box then 

transferred to the laboratory under complete 

aseptic conditions without undue delay and 

examined as quickly as possible. The collected 

samples were subjected to bacteriological 

examination. 

 

2.2 Preparation of samples [20] 

Twenty five gm were taken aseptically from the 

examined meat, spleen, liver and kidney samples 

and transferred aseptically to a sterile homogenizer 

bag containing 225 ml of sterile peptone water (1%) 

and homogenized for 2.5 minute at 3000 r.p.m. to 

provide a dilution 101, then decimal serial dilutions 

were prepared. 

 

2.3 Bacteriological examination 

2.3.1 Determination of APC, coliform and total 

staphylococci counts [21] 
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2.3.2 Isolation and identification of 

staphylococci [21] 

2.3.2.1 Morphological examination [9] 

Gram positive cocci resembling grape like 

clusters. 

 

2.3.2.2 Biochemical identification 

 Catalase activity test [25]. 

 Detection of hemolysis.  

 Mannitol test [7].  

 Coagulase test [3].  

 Thermostable nuclease test "D-Nase 

activity" [23].   

   

2.4 Statistical analysis 

Data were analyzed by one-way ANOVA. 

Means with different alphabetical superscripts in 

the same columns are significantly different at P ≤ 

0.01. according to [17]. 

 

3. Results 

It is evident from the results recorded in Table 

(1) that APC(/gm) of the examined samples of 

cattle were ranged from 4.5×10
3
 to 7.3×10

4
 with an 

average 2.26×10
4
± 0.51×10

4
 for  meat, 6.9×10

3
 to 

1.7×10
5
  with an average 4.09×10

4
± 0.63×10

4
 for 

spleen, 7.8×10
3
 to 9.2×10

5
 with an average 

1.95×10
5
± 0.27×10

5
 for liver, 1.1×10

4
 to 2.5×10

6
 

with an average  6.48×10
5
± 1.89×10

5
 for Kidney. 

High significant differences (P < 0.01) were 

appeared between examined samples of meat, 

spleen, liver and kidney of cattle. 

 

Table (1) Aerobic plate counts/g (APC) in the examined samples of meat and offal of slaughtered cattle and 

camel (n=15) 

Species 

Tissues 

Cattle  

Min Max Mean ± S.E
* 

Meat 4.5×10
3 

7.3×10
4
 2.26×10

4
± 0.51×10

4++
 

Spleen 6.9×10
3
 1.7×10

5
 4.09×10

4
± 0.63×10

4++
 

Liver  7.8×10
3
 9.2×10

5
 1.95×10

5
± 0.27×10

5++
 

Kidneys 1.1×10
4
 2.5×10

6
 6.48×10

5
± 1.89×10

5++
 

S.E
*
 = standard error of mean. ++ means high significant differences (P < 0.01) in APC values of the 

examined samples. 

 

 From the results achieved in Table (2), it is 

obvious that the mean values of total coliform 

counts in the examined samples of cattle were 

6.0×10 to 1.5×10
3 

with an average 5.54×10
2
± 

1.02×10
2
 for meat, 9.0×10 to 4.8×10

3
 with an 

average 8.92×10
2
± 2.14×10

2 
for spleen, 1.0×10

2
 to 

2.2×10
4 

with an average 9.17×10
3
± 2.35×10

3
 for 

liver, 3.0×10
2
 to 5.7×10

4
 with an average 2.38×10

4
± 

0.61×10
4
 for kidney. High significant differences (P 

< 0.01) were appeared between examined samples of 

meat, spleen, liver and kidney either of cattle. 

 

Table (2) Total coliform counts/g in the examined samples of meat and offal of slaughtered cattle and camel 

(n=15)  

     Species 

Tissues 

Cattle  

Min Max Mean ± S.E
* 

Meat 6.0×10
 

1.5×10
3
 5.54×10

2
± 1.02×10

2++
 

Spleen 9.0×10 4.8×10
3
 8.92×10

2
± 2.14×10

2++
 

Liver  1.0×10
2
 2.2×10

4
 9.17×10

3
± 2.35×10

3++
 

Kidneys 3.0×10
2
 5.7×10

4
 2.38×10

4
± 0.61×10

4++
 

S.E
*
 = standard error of mean. ++ means high significant differences (P < 0.01) in total coliform counts 

values of the examined samples. 

 

From the results achieved in Table (3), it is 

obvious that the mean values of the total 

Staphylococci count in the examined samples of 

cattle were 1.0×10
2
 to 4.0×10

3 
with an average 

1.28×10
3
± 0.33×10

3
for meat, 1.0×10

2
to 6.0×10

3
 with 

an average 2.69×10
3
± 0.47×10

3 
for spleen, 2.0×10

2
 to 

7.0×10
3
 with an average 4.49×10

3
± 1.-06×10

3
 for 

liver, 4.0×10
2
 to 3.1×10

4
 with an average 1.10×10

4
± 

0.25×10
4
 for kidney. High significant differences (P 

< 0.01) were appeared between examined samples of 

meat, spleen, liver and kidney of cattle. 

 

Results given in Table (4) declared that 

Staphylococcus epidermidis  (26.67%), 

Staphylococcus Intermedius (13.33%), 

Staphylococcus aureus (6.67%), in cattle meat, 

Staphylococcus epidermidis  (46.67%), 

Staphylococcus saprophyticus (20%), 

Staphylococcus aureus (13.33%), in cattle spleen, 

Staphylococcus epidermidis  (53.33%), 

Staphylococcus aureus (13.33%), Staphylococcus 

saprophyticus (6.67%), in cattle liver, 

Staphylococcus epidermidis  (73.33%), 

Staphylococcus saprophyticus (55%), 

Staphylococcus aureus (26.67%), Staphylococcus 

capitis (13.33%), Staphylococcus Intermedius 

(6.67%) in cattle kidney. 
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Table (3) Total Staphylococci counts/g in the examined samples of meat and offal of slaughtered cattle and 

camel (n=15)  

 Species 

Tissues 

Cattle  

Min Max Mean ± S.E
* 

Meat 1.0×10
2 

4.0×10
3
 1.28×10

3
± 0.33×10

3++
 

Spleen 1.0×10
2
 6.0×10

3
 2.69×10

3
± 0.47×10

3++
 

Liver  2.0×10
2
 7.0×10

3
 4.49×10

3
± 1.-06×10

3++
 

Kidneys 4.0×10
2
 3.1×10

4
 1.10×10

4
± 0.25×10

4++
 

S.E
*
 = standard error of mean. ++ means high significant differences (P < 0.01) in total Staphylococci counts 

values of the examined samples. 

 

Table (4) Incidence of Gram positive cocci isolated from the examined samples of cattle meat and offal (n=15)  

Gram + ve cocci Meat Spleen Liver Kidney 

No. % No. % No. % No. % 

Staphylococcus 

aureus  

1 6.67 2 13.33 2 13.33 4 26.67 

Staphylococcus 

capitis 

- - - - - - 2 13.33 

Staphylococcus 

epidermidis 

4 26.67 7 46.67 8 53.33 11 73.33 

Staphylococcus 

intermedius 

2 13.33 - - - - 1 6.67 

Staphylococcus 

saprophyticus 

- - 3 20 1 6.67 5 55 

 

 4. Discussion 

The microbiological contamination of 

carcasses occurs mainly during processing and 

manipulation, such as skinning, evisceration, 

storage and distribution at slaughterhouses and 

retail establishments, they found that carcass 

dressing and evisceration processes constitute 

critical points in the microbial contamination of 

muscle. Moreover, fecal matter was a major 

source of contamination could reach carcasses 

through direct deposition, as well as by indirect 

contact through contamination with clean 

carcasses, equipment, workers, installations and 

air [1]. 

The current results (Table 1) come in accordance 

with those reported by [22,15,13,26,29]. While, 

higher results were obtained by [36] found that the 

mean value of aerobic plate count was 1.82 × 10
7 

and [27] found that the mean value of in fresh beef 

was 4.6 x10
6
 furthermore, lower APC obtained by 

[30] recorded that the mean value of total aerobic 

plate count of excised neck samples from cattle 

1.58 × 10
2 
. 

Although the APC of any food articles are not a 

sure indicative of their safety for consumption, yet 

it is of supreme importance in judging the 

hygienic condition under which food has been 

produced, handled and stored [24].  Accordingly, 

the level of the APC is generally accepted as a 

criterion for microbial contamination of carcasses 

and a useful indicator of hygiene [38] 

The obtained results (Table 2) were nearly 

similar to those reported by [2,35,28,29,4] While, 

higher results were obtained by [27] found that 

the mean value of total coliform count in fresh 

beef were 6.9 x10
5
cfu/g, furthermore, lower 

coliform count obtained by [37] found that the 

total coliform count in beef shoulder after 

washing of carcass was 0.22×10cfu/cm
2
  and [11] 

examined 30 cattle liver samples coliform 

detected as 30.8 ± 15.52cell/gm  . 

Contamination of meat with coliform may 

occur during slaughtering, cutting and dressing of 

the carcasses as well as soiled hands and by the 

butcher’s own clothing when no protective 

clothing is used. Both the knives used for 

slaughtering and cutting or contaminated water 

are important sources of coliform in meat. 

Moreover, high number of bacteria could be 

transferred from the fleece/skin of the animal to 

the carcass surface during hide/skin removal [8]. 

The achieved results (table3) Nearly similar to 

results obtained by [22,16]. Higher results were 

obtained by [19] found that the mean values of 

Staphylococcal count (cfu/g) were 1.09x10
5
, 

9.14x10
4
 in the examined liver, kidney. While 

lower result was obtained by [12] the 

microbiological quality of fresh edible offal and 

processed meat products, pathogenic 

staphylococci at the level of 4.79 log CFU per g 

and 2.74 log 10 CFU per g, respectively. 

The total Staphylococci count can be taken as 

index of sanitary conditions under which meat and 
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its products are manufactured and handled. 

Staphylococci can be carried on hands, nasal 

passage or throats. Most food borne illness out 

breaks is originated as a result of contamination 

from meat handlers and production of heat stable 

toxins in meat [31]. 

The incidence of gram positive cocci isolated 

from examined samples of cattle meat and offal 

(table 4) were previously isolated from fresh meat 

and offal, low frequency of contamination with 

strains of staph. aureus (7.5%) of 70 swabs taken 

from neck and caudal areas of beef carcasses by 

[32]. Staphylococcus aureus was isolated from 

26.6% of examined raw meat samples by 

[16,5]staph. aureus was isolated from 4% and 4% 

of the examined bovine liver and kidney samples 

[19]. 

Staphylococcal food poisoning is the result of 

performed enterotoxins that are produced by 

certain strains of Staphylococcus aureus resulting 

in symptoms of intoxication, not an infection. The 

most common symptoms appear approximately 3-

8 hrs after ingestion and include abdominal 

cramps, nausea, vomiting sometimes followed by 

diarrhea. Generally, the symptoms are short in 

duration "24 – 48 hours" [34].  
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