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ABSTRACT 
 

The study reported isolation, identification and antibiotic susceptibility of Escherichia coli isolated 
from raw meat from Modakeke and Ile-ife, Osun State, Nigeria, with the view to determining the 
antibiogram profiling of the bacterial isolates.   
In this study, five samples of fresh meat were collected from different abattoirs in Ile-Ife and 
Modakeke, Osun State. Isolates of Escherichia coli were isolated, identified morphologically based 
on their growth on nutrient agar and subjected to antibiotic susceptibility test on Mueller Hinton agar. 
The mean microbial load from the meat samples ranged from 8.85 x 10

2
cfu/ml to 5.77 x 10

4
cfu/ml. A 

total of 69 E. coli isolates were recovered from the meat sampled. All the isolates appeared cream, 
translucent, entire, convex, circular, smooth and glistering. The isolates were identified as Gram 
negative rods, non-motile, lactose fermenters, positive for indole test and negative for citrate 
utilization test. All the E. coli isolates were resistant to augmentin, ceftriazone, nitrofurantoin and 
gentamycin. 98.55% of E. coli isolated was resistant to amoxillin and the least resistant was 
recorded in ofloxacin (8.70%). However, 91.30% of the E. coli isolates was sensitive to ofloxacin, 
81.16% to ciprofloxacin and 36.23% to pefloxacin while none was sensitive to augmentin, 
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ceftriazone, nitrofurantoin and gentamycin. A total of 19 different multiple antibiotic resistance 
patterns were observed among the isolates. Thirty isolates (43.48%) showed multiple antibiotic 
resistance to 5 and 10 different antibiotic types each. 
The study concluded that occurrence of E. coli infection is high in the study area with high level of 
multiple antibiotic resistance. 
 

 
Keywords: Meat, E.coli, gram negative rods, antibiotics and multiple antibiotic resistance. 
 

1. INTRODUCTION 
 

Meat is very important in human nutritional 
needs. Meat is not only rich in protein but also 
has a total and balanced essential amino acids 
[1]. The damage rate of meat depends on the 
number of initial microbes. Meat, like any food, 
can also transmit certain diseases, but complete 
cooking and avoiding recontamination reduces 
this possibility. Minced beef can be contaminated 
during slaughter with disease-causing 
Escherichia coli originating from the intestinal 
tract or hide if proper precautions (such as steam 
pasteurization or organic acid treatment) are not 
taken [2]. 
 
Typically, the meat of healthy animals is sterile; 
however, contamination may occur during the 
various stages of slaughter, preparation, and 
transportation [3]. A variety of microbes can 
contaminate meat, although different species 
may become dominant depending on factors that 
include pH, oxygen, water availability, and 
storage temperatures [3,4]. Aside from spoilage, 
infection of meat can be pathogenic to the 
consumer. This study is aimed at isolating E. coli 
isolates from raw meat (beef), characterising 
them and determining their antibiograms. 
 

2. METHODOLOGY 
 

2.1 Sample Collection 
 

The raw meat samples were collected directly 
from different abattoirs located in Ile-Ife and 
Modakeke. The samples were collected in small 
clean bowls. 
 

2.2 Method of Isolation 
 

Pour plate method was used for the isolation as 
well as serial dilution. Small pieces were cut from 
the different samples of meat and each piece 
was inserted in test tubes containing 10ml of 
freshly prepared nutrient broth. The serial dilution 
was then carried out. Different Petri disheswere 
labelled according to the dilution factor of each 
meat sample [5]. 
 

EMB agar was poured into the plates containing 
the inoculums and the plates were left to set. The 
plates were incubated at 37

0
C for 18-24hours. 

 

2.3 Growth on Eosin Methylene Blue agar 
 
The incubated plates were checked for growth 
and colonies with green metallic sheen were 
picked and sub cultured on already prepared 
plates of EMB agar by streaking. The plates were 
labelled properly and then incubated for 18-
24hours. Pure and distinct colonies with green 
metallic sheen were picked for further tests [5]. 
 

2.4 Identification of Isolates 
 
Preliminary identification of bacterial isolates was 
performed using colonial and morphological 
characteristics of each isolates. Bacterial isolates 
were further characterized by physiological 
characteristics through biochemical reactions of 
the bacterial isolates to some reagents and 
media.  Bacterial isolates were identified using 
the Bergey’s Manual of Determinative 
Bacteriology [5]. 
 

2.5 Antibiotic Susceptibility Test   
    
This was used to determine the antibiotic 
susceptibility pattern of the E. coli isolates. 
Antibiotic susceptibility of the E. coli isolate was 
done using the Kirby-Bauer’s disc diffusion 
method and interpreted according to the 
guidelines of Clinical Laboratory Standard [6].  
The antibiotics (Oxoid Ltd, UK) of known 
concentration; Augmentin (30 µg), Ceftriazone 
(30 µg), Nitrofurantoin (300 µg), Gentamycin (10 
µg), Cotrimozazole (25 µg), Ofloxacin (10 µg), 
Amoxicillin (25 µg), Ciprofloxacin (10 µg), 
Ceftazidime (30 µg), Cefuroxime (30 µg), 
Cefixime (5 µg), Choramphenicol (30 µg), 
Streptomycin (10 µg), Erythromycin (5 µg) and 
Pefloxacin (5 µg) were firmly placed on the agar 
plates previously seeded with the test organisms 
and incubated at 37

o
C for 18-24 h. After 

incubation, the diameter of the zones of inhibition 
were measured with a transparent calibrated 
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ruler to the nearest millimeter and recorded. The 
results were recorded as resistant, intermediate 
and susceptible according to the guideline of 
Clinical Laboratory Standard Institute [6].  
 

3. RESULTS 
 

3.1 Microbial Load in Meat Samples 
 
Table 1 shows the mean colony count of E. coli 
isolated from the 5 meat sampled. The mean 
microbial load ranged from 8.85 x 10

2
cfu/ml

 
to 

5.77 x 10
4
cfu/ml. 

 
E. coli were isolated from the 

growth on the plates after incubation at 37°C for 
24 hours. 
 

3.2 Frequency of Antibiotic 
Susceptibility of the E. coli Isolated 

 
Table 2 shows the frequency of the antibiotic 
susceptibility of the isolates. 100% of the E. coli 
isolates were resistant to augmentin, ceftriaxone, 
nitrofurantoin and gentamycin. 98.55% of E. coli 
isolated was resistant to amoxillin and the least 
resistant was recorded in ofloxacin with 8.70%. 
However, 91.30% of E. coli was sensitive to 
ciprofloxacin, 81.16% of the E. coli was sensitive 
to ciprofloxacin, and 36.23% was sensitive to 
pefloxacin while none was sensitive to 
augmentin, ceftriaxone, nitrofurantoin and 
gentamycin. 

Table 1. Mean Colony Count of E. coli Isolates (cfu/ml) 
 

Sample Code Mean Colony Count (cfu/ml) 

MSA 8.97 x 10
3
 

MSB 8.85 x 10
2
 

MSC 1.94 x 10
4
 

MSD 1.0 x 10
3
 

MSE 5.77 x 10
4
 

Key: MSA=Meat Sample A, MSB=Meat Sample B, MSC=Meat Sample C, MSD=Meat Sample D, MSE=Meat 
Sample E 

 

Table 2. Frequency of Antibiotic Susceptibility of the E. coli Isolated 
 

Antibiotics with disc potency Frequency (%) 

Resistance Intermediate Susceptibility Total 

Augmentin (30µg) 100 0 0 100 
Ceftriaxone (30µg) 100 0 0 100 
Nitrofurantoin (200µg) 100 0 0 100 
Gentamycin (10µg) 100 0 0 100 
Cotrimoxazole (25µg) 81.16 14.49 4.35 100 
Ofloxacin (5µg) 8.70 0 91.30 100 
Amoxillin (25µg) 98.55 1.45 0 100 
Ciprofloxacin (10µg) 18.84 20.29 60.87 100 
Tetracycline (30µg) 94.20 5.80 0 100 
Pefloxacin (5µg) 63.77 21.74 14.49 100 

 
Table 3. Multiple Antibiotics Resistance Pattern of E. coli isolated from beef 

 

Number of 
antibiotics 

  Antibiotic resistance pattern Frequency 
(%) 

Total number 
(%) 

5 AUG/CRO/NIT/GEN/AMX 1 (1.45%) 1 (1.45%) 
 
6 

AUG/CRO/NIT/GEN/COT/AMX 
AUG/CRO/NIT/GEN/CPX/TET 
AUG/CRO/NIT/GEN/AMX/TET 

1 (1.45%) 
1 (1.45%) 
4 (5.80%) 

 
6 (8.70%) 

 
 
 
 
7 

AUG/CRO/NIT/GEN/COT/AMX/TET 
AUG/CRO/NIT/GEN/AMX/TET/PFX 
AUG/CRO/NIT/GEN/AMX/CPX/TET 
AUG/CRO/NIT/GEN/AMX/TET/PFX 
AUG/CRO/NIT/GEN/COT/AMX/PFX 
AUG/CRO/NIT/GEN/AMX/TET/PFX 

24 (34.78%) 
2 (2.90%) 
1(1.45%) 
1(1.45%) 
1(1.45%) 
1(1.45%) 

 
 
30 (43.48%) 

 AUG/CRO/NIT/GEN/COT/AMX/TET/PFX 18 (26.09%)  
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Number of 
antibiotics 

  Antibiotic resistance pattern Frequency 
(%) 

Total number 
(%) 

 
8 

AUG/CRO/NIT/GEN/AMX/CPX/TET/PFX 
AUG/CRO/NIT/GEN/OFL/AMX/TET/PFX 
AUG/CRO/NIT/GEN/COT/AMX/CPX/TET 

3 (4.35%) 
1 (1.45%) 
1 (1.45%) 

23 (33.34%) 

 
 
9 

AUG/CRO/NIT/GEN/COT/AMX/CPX/TET/PFX 
AUG/CRO/NIT/GEN/COT/OFL/AMX/CPX/PFX 
AUG/CRO/NIT/GEN/OFL/AMX/CPX/TET/PFX 
AUG/CRO/NIT/GEN/COT/OFL/AMX/TET/PFX 

4 (5.80%) 
1 (1.45%) 
1 (1.45%) 
2 (2.90%) 

 
 
8 (11.60%) 

10 AUG/CRO/NIT/GEN/COT/OFL/AMX/CPX/TET/
PFX 

1 (1.45%) 1 (1.45%) 

 TOTAL 69 (100.02%) 69 (100.02%) 
Key: AUG=Augmentin, CRO=Ceftriaxone, NIT=Nitrofurantoin, GEN=Gentamycin, COT=Cotrimoxazole, 

OFL=Ofloxacin, AMX=Amoxillin, CPX=Ciprofloxacin, TET=Tetracycline, PFX=Pefloxacin 

 
3.3 Multiple Antibiotic Resistance 

Patterns of the E. coli Isolated 
 

The multiple antibiotic resistance patterns of the 
69 isolates are displayed in Table 3. Thirty 
isolates (43.48%) were resistant to 7 different 
antibiotics and this was the highest multiple 
resistance pattern. The lowest multiple 
resistance patterns were recorded for 5 and 10 
different antibiotics with one isolate each 
(1.45%). The total multiple resistance patterns 
recorded was 19. 
 

4. DISCUSSION 
 
The presence of E. coli in the meat sampled 
coupled with the high microbial load indicates 
that the meat sold in the market places were 
highly contaminated, dangerous and have 
various health consequences. The presence of 
bacteria in meat has been widely reported from 
different parts of the world [7,8]. Some groups 
recognized the presence of bacteria especially 
gram-negative organisms as an indicator of open 
air meat spoilage. 
 
The results presented showed the antimicrobial 
susceptibility and resistance levels of the isolates 
to antibiotics. According to the results obtained 
from this study, E. coli showed a higher 
percentage of resistance to augmentin 100%, 
ceftriaxone 100%, nitrofurantoin 100%, 
gentamycin 100%, cotrimoxazole 81.16%, 
amoxicillin 98.55% and tetracycline 94.20%, 
while it showed a higher percentage of sensitivity 
to ofloxacin 91.30%, ciprofloxacin 81.16% and 
pefloxacin 36.23%. This contradicts the report by 
Shekh et al. (2012) who reported the sensitivity 
of E. coli to Gentamycin. Based on this statistics, 
ofloxacin and ciprofloxacin may be used for the 
effective treatment of E. coli infections. 

All isolates showed multiple resistance to a 
number of the antibiotics ranging from 5 to 10 
antibiotics. This implies that if these antibiotics 
are used, they will not be effective against the 
microorganism. If the antibiotics are even 
combined, there will be little or no effect against 
the microorganism. The use of these antibiotics 
will make the organisms build resistance to the 
antibiotics over time. 

 
The multiple resistance of the organisms may 
arise from cross contamination between animals 
to animals or between animals and man. It could 
also be caused by the use of antibiotics for 
prophylaxis. It should be noted that misuse of 
these antibiotics may lead to development of 
resistant strains of E. coli to them. These 
misuses could be excessive use of antibiotics in 
animal husbandry practices, uncompleted 
dosage of antibiotics etc. 

 
Antibiotics have been helpful in combating 
bacterial infections since their discovery. The use 
of antibiotics leads to a healthier life and 
prevents the death or incapacitation of patients. 
They not only help to cure and prevent infections 
but also aid growth. 

 
5. CONCLUSION 

 
The meat sold in market places are highly 
contaminated from different sources and could 
be causes of infection to the general public and if 
proper measures are not taken, could lead to an 
epidemic.  

 
The use ofloxacin and ciprofloxacin which were 
the antibiotics to which E. coli showed a high 
percentage of sensitivity to, should be 
encouraged for the treatment of E. coli infections. 
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The isolates
 
were resistant to many antibiotics 

and can cause high mortality in cows. 
 

Indiscriminate use of antibiotics
 

should be 
avoided because

 
it may lead to the development 

of
 
drug-resistant strains of

 
bacteria. There must 

also be a regulated use of antibiotics for livestock 
so as to ensure that the resistant strains do not 
become established. 
 

When an infection shows a sign of resistance to 
a particular drug, it is advisable that the use of 
the drug should be discontinued. To prevent the 
danger of drug resistance, two drugs can be 
used simultaneously. This is called synergism in 
which case each of these drugs cannot be as 
effective on their own as they would be if used 
together. 
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