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Summary 
 

7. Summary 

Shiga toxin (stx)–producing E. coli (STEC) considered as one of 

the most important pathogens and the presence of them in meat products 

constitutes serious problems for consumers. So, the present study was 

conducted to evaluate the safety of minced meat at Kaliobia Governorate 

by studying the prevalence of E. coli, mainly STEC strains in minced 

meat and to evaluate the efficacy of both natural and chemical 

preservatives on them. 

 The bacteriological examination of minced meat samples collected 

from different localities (Benha city, Toukh center and Moshtohor 

village) revealed that, the mean value of APC and Coliforms count in 

fresh minced meat samples collected from Benha city were 

2.85x105±0.44x105   and 6.91x102 ± 1.12x102,  respectively; for fresh 

minced meat samples collected from Toukh center were 7.31×105 ± 

1.06×105  and 9.53×102 ± 2.01×102, respectively; for fresh minced 

meat samples collected from Moshtohor village were 1.67×106 ± 

0.29×106 and 2.86×103 ± 0.49×10 P

3
P, respectively.  

 Regarding to E. coli species isolation, the results appeared that, 31 

isolates of E. coli were isolated from examined minced meat samples 

represented as 6 (17.1%) in Benha city with serotypes 1 O26 : H11,2 

O111 : H2,1 O113 : H2and 2 O128 : H2; 9 (25.7%) in Toukh center 

with serotypes 3 O26 : H11, 1 O91 : H21,  1 O104 : H4, 2 O111 : H2 , 

1 O125 : H21 , 1 O146 : H21; and 16 (45.7) in Moshtohor village with 

serotypes  3 O26 : H11, 1 O55 : H7, 1O86,2 O91 : H21, 4 O111 : H2 

,1 O124,2 O127 : H6, 1 O128 : H2and 1 O153 : H2 , also, 63 samples 

out of 105 ones were accepted as they were free from E. coli isolates.  
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 Regarding to studying the antibacterial activity of different 

essential oils (Clove, Garlic and Thyme 1%); on viability of E. coli 

strains, the results cleared that, the E. coli O26:H11 and O111:H2 

counts in examined minced meat samples  were as follow: 

 At zero time, the mean value of both E. coli serotypes counts for 

control and treated samples was 5.0×106± 0.91×106. 

 In control samples, E. coli O26:H11and E. coli O111:H2 counts 

were 2.61% and 3.80% as reduction % with mean values of 

4.87×106± 0.75×106; and 4.81×106± 0.69×106, respectively, after 

3rd owing to the effect of chilling at 4˚C during storage then 

spoilage of minced meat samples occurred  6th and 9th days, 

respectively .The shelf life of control samples was very short (3 

days) in comparison with essential oils (9 days).Concerning to 

addition of clove oil 1%, E. coli O26:H11 counts were decreased 

by 45.40%; 82.16% and 99.85% as reduction % with mean values 

of 2.73×106 ± 0.49×106; 8.92×105 ± 1.57×105 and 7.14×103± 

1.22×103 and E. coli O111:H2 counts were decreased by 27.78%; 

63.40% and 99.14% as reduction% with mean values of 3.61×106± 

0.52×106, 1.83×106± 0.35×106 and 9.28×104± 1.84×104 after 3rd; 6th 

and 9th days, respectively. Meanwhile, the addition of Garlic oil 1% 

revealed the decrease of E. coli O26:H11 counts by 67.86 % and 

98.22 %as reduction % with mean values of 1.65×106± 0.36×106 

and 5.43×104± 0.89×104 after 3rd and 6th. But, at the 9th day of 

storage, it had complete inhibited effect (100%) on E. coli 

O26:H11 strains that cannot be detected in treated samples. But for 

E. coli O111:H2 the counts declined by 58.39%, 85.68% and 

98.87% as reduction % with mean values of 2.08×106± 0.26×106, 

7.16×105± 1.35×105 and 5.63×104± 0.80×104 after 3rd, 6th and9th 

day respectively. Moreover, the addition of Thyme oil 1% revealed 
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the decrease of E. coli O26:H11 counts by 98.17% as reduction 

%with mean value of 9.16×104± 2.01×104 after 3rd day of storage 

and after that, it had complete inhibited  effect on E. coli O26:H11 

strains which  cannot be detected in treated samples. But for E. coli 

O111:H2 the counts declined by 93.16% and 99.82% as reduction 

% with mean values of 3.42×105± 0.59×105and 9.06×103± 

2.10×103after 3rd and 6th But, at the 9th day of storage, it had 

complete inhibited effect(100%) on E. coli O111:H2 strains that 

cannot be detected in treated samples. 

 Regarding to studying the antibacterial activity of Nisin with 

different concentrations (10 ppm, 30 ppm and 50 ppm)  on viability 

of E. coli strains, the results cleared that, the E. coli O26:H11 and 

O111:H2 counts in examined minced meat samples were as follow: 

 In control samples, E. coli O26:H11and E. coli O111:H2 counts 

were 1.38%; and 1.80% as reduction % with mean values of 

4.93×106± 0.80×106; and 4.91×106± 0.76×106 respectively, after 3rd 

owing to the effect of chilling at 4˚C during storage then spoilage 

of minced meat samples occurred 6th and 9th days, respectively 

.The shelf life of control samples was very short (3 days) in 

comparison with Nisin  (9 days). 

 The addition of 10 ppm Nisin, E. coli O26:H11 counts were 

decreased by 29.60 %; 64.80% and 90.72% as reduction % with 

mean values of 3.52×106± 0.60×106, 1.76×106± 0.28×106 and 

4.64×105± 0.71×105 and E. coli O111:H2 counts were decreased by 

20.81%; 59.79 % and 80.10 % as reduction % with mean values of 

3.96×106± 0.54×106; 2.01×106± 0.33×106 and 9.95×105± 

2.14×105after 3rd; 6th and 9th days, respectively. Meanwhile, the 

addition of  30 ppm Nisin, E. coli O26:H11 counts were decreased 

by 58.00 %; 81.62 % and 92.04 % as reduction % with mean 
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values of 2.10×106± 0.32×106; 9.19×105± 2.05×105 and 3.98×105± 

0.24×105 and E. coli O111:H2 counts were decreased by 45.60 %; 

72.43 % and 82.21 % as reduction % with mean values of 

2.72×106± 0.43×106 , 1.38×106± 0.21×106 and 8.89×105± 1.37×105 

after 3rd; 6th and 9th days, respectively. Moreover, the addition of  

50 ppm Nisin, E. coli O26:H11 counts were decreased by 70.39 %; 

87.41 % and 95.86% with mean values of 1.48×106± 0.26×106; 

6.30×105± 1.18×105and 2.07×105± 0.15×105 and E. coli O111:H2 

counts were decreased by 61.80%, 81.20% and 89.67%as reduction 

% with mean values of 1.91×106± 0.32×106, 9.40×105± 

1.24×105and 5.16×105± 0.73×105after 3rd; 6th and 9th days, 

respectively. 

 Regarding to studying the antibacterial activity of Sodium 

ascorbate with different concentrations (550 ppm, 650 ppm and 

750 ppm)   on viability of E. coli strains, the results cleared that, 

the E. coli O26:H11 and O111:H2 counts in examined minced 

meat samples were as follow: 

 In control samples, E. coli O26:H11and E. coli O111:H2 counts 

were. 1.02%; and 1.59% as reduction % with mean values of 

4.95×106± 0.74×106; and 4.92×106± 0.83×106respectively, after 3rd 

owing to the effect of chilling at 4˚C during storage then spoilage 

of minced meat samples occurred  6th and 9th days, respectively 

.The shelf life of control samples was very short (3 days) in 

comparison with Sodium ascorbate  (9 days). 

 The addition of 550 ppm sodium ascorbate, E. coli O26:H11 

counts were decreased by 17.20 %, 52.19 % and 63.41 % as 

reduction % with mean values of 4.14×106± 0.71×106; 2.39×106± 

0.45×106and 1.83×106± 0.27×106and E. coli O111:H2 counts were 

decreased by 10.39%; 41.62% and 56.80% as reduction % with 
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mean values of 4.48×106± 0.69×106; 2.92×106± 0.51×106and 

2.16×106± 0.34×106 after 3rd, 6th and 9th days, respectively. 

Meanwhile, the addition of  650 ppm Sodium ascorbate, E. coli 

O26:H11 counts were decreased by 19.40%, 61.03% and 61.03% 

as reduction % with mean values of 4.03×106± 0.78×106; 

1.95×106± 0.24×106and 1.32×106± 0.18×106 and E. coli O111:H2 

counts were decreased by 16.20%, 48.81% and 62.23% as 

reduction % with mean values of 4.19×106± 0.67×106; 2.56×106± 

0.42×106and 1.89×106± 0.25×106after 3rd, 6th and 9th days, 

respectively. Moreover, the addition of  750 ppm Sodium 

ascorbate, E. coli O26:H11 counts were decreased by 23.18%; 

67.79% and 81.28% as reduction % with mean values of 3.84×106± 

0.57×106; 1.61×106± 0.30×106 and 9.36×105± 2.11×105and E. coli 

O111:H2 counts were decreased by 18.80%, 60.17% and 71.78% 

as reduction % with mean values of 4.06×106± 0.79×106; 

1.99×106± 0.28×106 and 1.41×106± 0.19×105after 3rd, 6th and 9th 

days, respectively.  

 In addition, the mean value of both E. coli serotypes counts at zero 

time showed no changes since reduction effect of all essential oils; 

Nisin and Sodium ascorbate were not initiated yet and all of them 

were more effective on E. coli O26:H11than E. coli O111:H2. 

 From the obtained results, it was found that the sensory properties of 

the samples were enhanced by using essential oils as (Clove, Garlic 

and Thyme), Nisin and Sodium ascorbate . Moreover, addition of 

Thyme 1% leads to enhancement in sensory properties of the minced 

meat samples more than Garlic and Clove 1% , on other hand addition 

of  Nisin and Sodium ascorbate leads to enhancement in sensory 

properties of minced meat samples more than essential oils.     
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            Finally, addition of essential oils leads to extension of shelf life of             

minced meat in comparison with storage at 4˚C. Moreover, Thyme oil 1% 

was considered the best added preservative as it was the most effective on 

E. coli strains which cannot be detected in treated samples at 9th day of 

storage.  

Therefore, it was concluded that, E. coli is meat borne pathogen of 

public health important and the hygienic measures are suggested for 

obtaining meat products with controlled bacterial pathogens to be fit for 

human consumption. 
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