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ABSTRACT  
 

In the current study, a total of 100 ready-to-eat (RTE) sandwiches (50 of each) sausage 

and kofta (25 fried and 25 grilled) were collected randomly from fast food restaurants 

in Elkharga city, New Valley Governorate, Egypt for assessment of the hygienic 

(coliforms, fecal coliforms, E. coli. yeast, and mould counts) and nutritional (moisture, 

protein, fat, ash, carbohydrates, gross energy, and cholesterol content) quality. 

Coliforms was detected in 68, 76, and 72% of the examined RTE sandwiches of 

sausage, fried kofta and grilled kofta; and fecal coliforms in 8, 12, and 16% of the 

samples, respectively. Escherichia coli were found in 2, 4, and 12% of the samples, 

respectively. Pathogenic E. coli strains were identified from sausage (4), fried kofta (2) 

and grilled kofta (4) samples. The average yeast count was 4.68±0.17, 4.49±0.26, and 

4.75±0.31 log10 cfu/g; while that of mould was 2.93±0.15, 2.94±0.15, and 2.88±0.14 

log10 cfu/g, respectively. The average moisture content (%) was 55.05±0.49, 

55.01±0.42, and 57.43±0.21; protein (%) was 15.19±0.30, 18.60±0.45, and 

21.55±0.43; fat (%) was 11.82±0.20, 18.00±0.40, and 13.58±0.26; ash (%) was 

3.32±0.09, 3.29±0.09, and 3.06±0.12; and carbohydrates (%) was 14.62±0.32, 

5.10±0.54, and 4.38±0.26, respectively. The average gross energy content (Kcal/100g) 

was 225.6±2.76, 256.8±2.88, and 225.9±1.66, respectively. The average total 

cholesterol content (mg/100g) was 62.67±7.73, 52.25±7.47, and 59.58±10.21, 

respectively. In conclusion, despite nutritious RTE sandwiches under investigation; 

they may pose threats to public health (pathogenic bacteria and cholesterol). Fried 

kofta sandwiches showed better quality (low incidence of fecal coliforms and E. coli, 

and low total cholesterol content). 
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INTRODUCTION 

 
In recent years, a wide variety of 

ready-to-eat “RTE” sandwiches of meat 

products get consumer popular. Higher-

income people obtained RTE 

sandwiches from restaurants and low-

income people obtained them from 

street vendors. Typically, the term 

refers to food sold in a restaurant or 

store with low-quality preparation and 

served to the customer in packaged 

from take-out/take-away sandwiches 

(Mostafa, 2017). Such sandwiches 

provide a source of readily available 

and nutritious meals for the consumer 

being well appreciated because of their 

taste, low cost, nutrient value and ready 

availability for immediate consumption 

(WHO, 2002).  

 
Despite the economic and nutritional 

benefits, many factors such as 

processing, handling, storage and 

display may increase the 

microbiological contamination of final 

RTE meat sandwiches at restaurants 

(Angelidis et al., 2006; El-Ziqaty et al., 

2016). 

 
Improper food handling practices based 

on unrespect of good hygienic practices 

influence the microbiological load at 

the point of sale (Estrada et al., 2004). 

During handling, subsequent to the heat 

treatment, such foods can be contam-

inated with mesophilic gram-negative 

rods (e.g., Enterobacteriaceae), Gram-

positive cocci and rods, yeasts or 

molds, or any combination of these that 

may render the product to be of inferior 

quality or unfit for human consumption. 

Contamination with bacteria takes place 

from hands and surfaces in contact with 

the cooked meats, and with molds from 

the air (ICMSF, 2005).   

 
The presence of coliform in meat meals 

indicates inadequate processing and 

post-processing contamination (most 

probably from workers, dirty utensils 

and other contact surfaces). Their 

presence in large numbers can be 

contributing to economic losses and the 

likelihood of enteric pathogens posing 

threats to public health (Trout and 

Osburn, 1997). 

 
Escherichia coli is one of the common 

diarrheagenic bacteria within the family 

Enterobacteriaceae (Torres et al., 

2005). It is recognized as a serious 

food-borne pathogen and has been 

associated with numerous outbreaks of 

disease (Scotter et al., 2000). E. coli is 

heat sensitive so, its presence could 

refer to fecal contamination from the 

hands of food handlers (Lues et al., 

2006).  

 
As a result of the annual increase in 

consumption of RTE sandwiches of 

meat products in Egypt, and as the 

dependence on such foods is more 

interesting in its convenience than in its 

safety and hygiene, so it is important to 

survey the nutrition quality and 

hygienic state. The present study was 

designed to evaluate the hygienic 

(coliforms, yeasts, and moulds) and 

nutritional (protein, fat, carbohydrates, 

energy, and cholesterol) quality of kofta 

and sausage sandwiches collected from 

fast food restaurants at El Kharga city, 

New Valley Governorate, Egypt. 
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MATERIAL AND METHODS 

 

1. Collection of Samples  
A total of 100 ready-to-eat sandwiches 

were collected at random from fast food 

restaurants in El kharga city, New 

Valley governorate, Egypt. The 

collected sandwiches include 50 from 

each sausage and kofta (25 fried and 25 

grilled). Sandwiches were kept in sterile 

plastic bags under chilled condition in 

an icebox. The samples were transferred 

directly to the laboratory of the Meat 

Hygiene section, Department of food 

hygiene, Faculty of Veterinary 

Medicine, Assiut University for 

analysis.  

   

2. Preparation of samples  
At the laboratory, the samples were 

subjected to sensory evaluation, and 

then the content of each sandwich was 

collected and mixed well in sterile 

mortar while the bread portion was 

discarded.  

 

The organoleptic evaluation was 

focused on the detection of 

objectionable appearance, odor or 

texture with general acceptability. If 

any faults were found, then they would 

be reported. 

 

3. Bacteriological examination   

3.1. Preparation of food homogenate 

Ten grams of the well-mixed sample 

were weighed aseptically into a sterile 

bag and homogenized with 90ml of 

0.1% sterile peptone water for 2 min 

using a laboratory stomacher (Seward 

400) to prepare a dilution of 10¹. 

Subsequent ten folds serial dilutions 

were then prepared from the original 

homogenate using the same diluent. 

 

3.2. Coliforms count (MPN/g) 

(AOAC, 1980) 

Lauryl Sulphate Tryptose (LST) broth 

was used for the presumptive count and 

Brilliant Green Bile 2% (BGB) broth 

for the confirmatory count. Tubes 

showing turbidity and gas production 

were recorded and the number of 

coliforms/g was calculated from MPN 

tables for the 3 tubes dilutions. 

 

3.3 Fecal coliforms count (MPN/g) 

(AOAC, 1980) 

EC broth was used. Positive tubes 

showing turbidity and gas production 

were collected in Durham's.  

 

3.4. E. coli count (MPN/g) (AOAC, 

1980) 
Eosine Methylene blue (EMB) agar 

plates were used. Typical nucleated 

(dark center) colonies with or without 

metallic sheen were considered to be E. 

coli. The numbers of   E. coli/g were 

calculated from MPN tables for 3 tubes 

dilutions. 

 

4.5. Identification of 

Enteropathogenic E. coli: 
Purified suspected isolates of E. coli 

were biochemically identified according 

to MacFaddin (2000). IMVC, urease, 

TSI and Sugars fermentation were 

among the tests performed, followed by 

serological identification by slid 

agglutination test according to Kok et 

al. (1996) using rapid diagnostic E. coli 

antisera sets (DENKA SEIKEN Co., 

Japan). Both biochemical and 

serological identification was 

performed in the lab of microbiology, 

Benha University, Egypt.  
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4.6. Mould and yeast count (FAO, 

1992) 

Malt Extract Agar was used; incubated 

at 25 °c for up to 5 days. The colonies 

were counted and the mould and the 

yeast count/g were calculated and 

recorded.  

 

5. Chemical Analysis 

5.1. Determination of moisture 

percentage (AOAC, 2012)  
Twenty grams of the prepared sample 

were used; dried at 65°C in Drying 

Oven (Blue Pard Scientific Instrument 

Co LTD, Taiwan) for 24 hr then at 

105°C for 6 hr.   

The moisture percentage was calculated 

according to the following equation 
 

Moisture % =
𝑊 1 − 𝑊2

  𝑊
 × 100 

W=weight the sample  

W1=weight of the dish with the sample 

before drying  

W2=weight of the dish with the sample 

after drying  
 

5.2. Determination of crude protein 

content (Macro-Kjeldhal 

method) (AOAC, 2006) 
From the dried sample, 0.5gm was 

used, and the factor 6.25 was applied to 

convert nitrogen percentage to protein. 

 

5.3. Determination of fat percentage 

(AOAC, 2000) 

The soxhlet method was used with 

slight modification. One gram from the 

well-dried sample was weighed, 

wrapped in filter paper of known 

weight and transferred to the thimble of 

the Soxhlet apparatus. The extraction 

was carried out using petroleum ether 

(60/80) for 16hr. The fat percentage 

was calculated as the following: 
 

Fat% (dry basis) = 
𝑊1−𝑊2 

𝑎
 × 100 

    

W1= weight of the filter paper with the 

sample before extraction 

W2 = weight of the filter paper with the 

sample after extraction. 

a = weight of the sample. 

 

5.4. Determination of ash percentage 

(AOAC, 2006) 

One gram of the dried sample was used; 

ignited in a muffle furnace (Thermo 

Scientific, Thermolyne 6000 Furnace, 

USA) at 550-600°C for 6hrs. The ash 

percentage was calculated as the 

following: 
 

Ash% (dry basis) = 
Weight of ash

Weight of sample
 × 100 

 

N.B. All calculations on dry basis were 

converted to wet basis using the equation 

of Jurgens and Bregendahl (2007): 
 

Material wet basis% = 
Material dry basis% ×Dry matter%

100
 

 

5.5. Calculation of total carbohydrate 

percentage: 
Total carbohydrate % =100 - (moisture% 

+ protein% (wet basis) + fat% (wet basis) + ash 

% (wet basis)) 

 

5.6. Calculation of the gross energy 

value: Merrill and Watt (1973)  
Gross energy value (kcal/100g) = 

(Protein% x 4) + (Fat% x 9) + 

(Carbohydrate% x 4) 

 

6. Determination of total cholesterol 

content: 

Three steps were applied including; 

extraction of fat from the sample (Bligh 

and Dyer, 1959), preparation of the 

lipid extract for cholesterol 

determination (Naeemi et al., 1995), 
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and Enzymatic determination of 

cholesterol (Pasin et al., 1998) using 

diagnostic cholesterol reagent(CHOD-

PAP, Ref: 230001, Spectrum, S.A.E.). 

The absorbance was measured using the 

spectrophotometer (Unico 2100UV, 

USA) at wavelength 546 nm. Total 

cholesterol content was calculated as 

the following 

 

Cholesterol “mg/100 g” = 
𝐴 𝑠𝑎𝑚𝑝𝑙𝑒    

𝐴 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑
× 200 

 

A sample= absorbance of the sample. 

A standard= absorbance of standard. 

 

6. Statistical analysis 
Statistical analysis was performed using 

SPSS version 19. The results were 

expressed as mean ± standard error. 

One-way ANOVA followed by 

Turkey's post hoc test was used to 

compare the data of the various ready-

to-eat meat products. The mean 

difference was considered significant at 

p˂ 0.05. 

 

RESULTS 
 

Table 1: Statistical results of microbial count (MPN/g) of examined RTE 

sandwiches samples. 
  

Item 

 

Coliforms 
Fecal 

coliforms 

E. coli 

 
Yeast Mould 

+ve1 

(%) 
Count2 +ve1 

(%) 
Count2 +ve1 

(%) 
Count2 +ve1 

(%) 
Count3 

+ve1 

(%) 
Count3 

Sausage 

(n=50) 

34 

(68%) 

350 
(3.6-

>1100) 

4 

(8%) 
3.6 

(3-460) 
1 

(2%) 
16 

41 

(82%) 

4.68± 

0.17a 

35 

(70%) 

2.93± 

0.15a 

Kofta fried 

(n=25) 

19 

(76%) 

>1100 
(3.6-

>1100) 

3 

(12%) 
21 

(3.6-43) 
1 

(4%) 
9.1 

21 

(84%) 

4.49± 

0.26a 

15 

(60%) 

2.94± 

0.15a 

Kofta 

grilled 

(n=25) 

18 

(72%) 
>1100 

(3->1100) 
4 

(16%) 

32 
(11-

1100) 

3 

(12%) 
6 

(3-9.1) 
20 

(80%) 

4.75± 

0.31a 

21 

(84%) 

2.88± 

0.14a 

1Positive samples; 2Median value (MPN/g); 3Mean value (log10 cfu/g) 

In the same column means with different superscripts are significantly different (P<0.05) 

 

Table 2: Prevalence of Enteropathogenic E. coli isolated from the examined 

RTE sandwiches samples. 
 

E. coli strain Sausage Kofta fried Kofta grilled 
Strain 

characterization 

O146 : H21 1 - - EPEC 

O26 : H11 2 - - EHEC 

O91 : H21 - 1 - EHEC 

O78 - - 1 EPEC 

O127 : H6 1 1 1 ETEC 

O121 : H7 - - 1 EPEC 

O159 - - 1 EIEC 
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Table 3: Mean values of proximate composition (%) of examined RTE 

sandwiches samples. 
  

Item Moisture  Protein  Fat  Ash  Carbohydrates  

Sausage 

(n=50) 
55.05± 0.49b 15.19± 0.30c 11.82± 0.20c 3.32±0.09a 14.62±0.32a  

Kofta fried 

(n=25) 
55.01± 0.42b 18.60± 0.45b 18.00± 0.40a 3.29±0.09a 5.10±0.54b 

Kofta grilled 

(n=25) 
57.43± 0.21a 21.55± 0.43a 13.58± 0.26b 3.06±0.12a 4.38±0.26b 

 

In the same column means with different superscripts are significantly different (P<0.05) 

 
Table 4: Statistical results of the energy content of the examined RTE 

sandwiches samples. 
  

Item 
Gross energy 

(Kcal/100g) 
EP (%)1 EF (%)2 ECb (%)3 

Sausage (n=50) 225.6±2.76b 26.93±0.40c b46.99±0.44 26.08±0.54a 

Kofta fried (n=25) 256.8±2.88a 29.21±0.85b 62.83±0.84a 7.96±0.85b 

Kofta grilled 

(n=25) 
225.9±1.66b 38.37±0.92a 53.91±0.74c 7.72±0.44b 

 

1 Calories percentage derived from protein; 2 Calories percentage derived from fat; 3 Calories 

percentage derived from carbohydrates 

In the same column means with different superscripts are significantly different (P<0.05)  

 
Table 5: Mean values of total cholesterol content (mg/100g) of examined RTE 

sandwiches samples. 
 

 
Sausage 

(n=50) 

Kofta fried 

(n=25) 

Kofta grilled 

(n=25) 

Total cholesterol 
62.67±7.73a 

(17.51-286.1) 

52.25±7.47b 

(13.7-171.5) 

59.58±10.21a 

(14.69-183.2) 

 

In the same row means with different superscripts are significantly different (P<0.05) 
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DISCUSSION 

 

A huge number of consumers feed 

daily with a wide variety of ready-to-

eat food. Dependence on such food is 

more interesting in its convenience 

than in its safety and hygiene (Mensah 

et al., 2002). Ready-to-eat sandwiches 

can be exposed to several ways of 

contamination through improper 

preparation and handling. The risk of 

contamination is increased by adding 

contaminants at the stage after which 

no further heat treatment was applied 

(Ehirl et al., 2001). However, they are 

considered a good source of a wide 

variety of easily digestible nutrients, 

supplying the consumers with protein, 

fat, carbohydrates and energy 

(Mohammed et al., 2010).     

 

The present study planned to assess 

the hygienic and nutritional quality of 

ready-to-eat sausage and kofta 

sandwiches obtained from fast food 

restaurants in El kharga city, New 

Valley governorate, Egypt.  

 

Hygienic quality: 

The sensory assessment revealed all 

samples were accepted with no 

obvious faults detected. 

 

The results declared that coliforms 

were detected in 68, 76, and 72% of 

the examined ready-to-eat sandwiches 

of sausage, fried kofta and grilled 

kofta, with a median count of 350, 

>1100 and >1100 MPN/g, 

respectively. However, fecal 

coliforms were detected in 8, 12, and 

16 % of the samples with median 

values of 3.6, 21, and 32 MPN/g, 

respectively. Fried kofta sandwiches 

showed a higher incidence of 

coliforms, while grilled kofta showed 

a higher incidence of fecal coliforms 

(Table 1). 

 

A lower incidence (50%), but close 

coliforms count was found by Gaafar 

et al. (2019) in beef kofta sandwiches 

obtained from Benha city, Qalubiya 

governorate; however, Sabry et al. 

(2019) recorded a lower incidence 

(63.33%), but higher count 

(2.17x103). Likewise, a higher count 

was recorded by Hemmat-Ibrahim et 

al. (2020) in grilled kofta obtained 

from restaurants in Benha city, and by 

Shaltout et al. (2020) examined beef 

kofta obtained from restaurants in 

Tanta city. Hassan et al. (2015) 

assumed a higher count of total 

coliforms in beef kofta meals obtained 

from two hotels in Cairo governorate. 

 

Shaltout et al. (2015) recorded close 

coliform count from kofta and higher 

count from sausage sandwiches 

obtained from street vendors at 

Qalubiya governorate; mean while 

Shaltout et al. (2016) and Shaltout et 

al. (2017)  recorded higher count in 

both kofta and sausage samples 

obtained from restaurants in Benha 

city. 

 

Presence of coliform in meat meals 

indicates inadequate processing and 

post-processing contamination (most 
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probably from workers, dirty utensils 

and other contact surfaces or from 

polluted water, soil  and manure) 

(Tabbutt, 1989). The large number of 

coliform bacteria can be responsible 

for poorer food quality contributing to 

economic losses and the likelihood of 

enteric pathogens posing threats to 

public health (Trout and Osburn, 

1997). Fecal coliforms had been used 

as an indicator for fecal contamination 

of food (Shaltout et al., 2019).    

 

Escherichia coli were detected in 2, 4, 

and 12% of the examined sausage, 

fried kofta, and grilled kofta 

sandwiches samples, with a count of 

16, 9.1, and 3 - 9.1 MPN/g, 

respectively. The higher incidence 

was in grilled kofta sandwiches (Table 

1). The identified strains were, 

O146:H21 (1 strain), O26:H11 (2 

strains), and O127:H6 (1 strain) from 

sausage sandwiches, and O91:H21 

and O127:H6 (1 strain each) from 

fried kofta, while from grilled kofta 

were O78, O127:H6, O121:H7, O159 

(1 strain each) (Table 2). 

 

Hassan et al. (2015) in Menofia 

governorate and Shaltout et al. (2020) 

in Tanta city declared higher 

incidence (26.67 and 20%, 

respectively) of E. coli in beef Kofta 

sandwiches from fast food restaurants. 

Lower incidence (10%) was found by 

Gaafar et al. (2019) and Hemmat-

Ibrahim et al. (2020) in samples from 

restaurants in Benha city, but nearly 

similar incidence (16.67%) by Sabry 

et al. (2019). 

 

Shaltout et al. (2015) and Shaltout et 

al. (2016) recorded a close incidence 

of E. coli in kofta but higher in 

sausage sandwiches in the Qalubiya 

governorate. 

 

In previous studies, various 

enteropathogenic E. coli serotypes  

were identified from kofta and 

sausage sandwiches (Hassan et al., 

2015; Shaltout et al., 2015; Saad et 

al., 2018; Gaafar et al., 2019; Sabry et 

al., 2019; Hemmat-Ibrahim et al., 

2020; and Shaltout et al., 2020). 

 

According to our knowledge, no 

standards for microbiological criteria 

of ready-to-eat sandwiches were 

released by the Egyptian authorities. 

However, the Centre for Food Safety 

(2014) in Hong Kong declared the 

allowed level of hygiene indicator 

organisms in ready-to-eat food 

(Escherichia coli (cfu/g): “<20 

satisfactory”, “20 - ≤102 borderline”, 

“>102 unsatisfactory”. In relation to 

that, E. coli count recorded in 

sandwiches under investigation was 

satisfactory (<20 cfu/g) for all 

examined samples with the high count 

recorded for sausage. 

 

Escherichia coli are considered one of 

the common diarrheagenic bacteria 

(Torres et al., 2005), and was 

recognized as a serious food-borne 

pathogen associated with numerous 

outbreaks of disease (Scotter et al., 

2000); causes illness ranging from 

gastrointestinal tract-related 
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complications such as diarrhea and 

dysentery, to urinary tract infection, 

pneumonia and even meningitis 

(Johnson et al., 2006; Jackson et al., 

2013).  

 

Escherichia coli are heat sensitive so, 

its presence could be referred to fecal 

contamination post-cooking (Lues et  

al., 2006).     

 

Contamination of food with fungi is 

common from the surrounding 

environment under improper 

condition of hygiene (Nasser, 2015). 

Mould contamination was found in 

70, 60, and 84% of the examined 

sandwiches samples, with an average 

count of 2.93±0.15, 2.94±0.15, and 

2.88±0.14 log10 cfu/g, respectively. On 

the other hand, Yeast was recorded in 

82, 84, and 80% of the examined 

sausage, fried kofta, and grilled kofta 

sandwiches with an average count of 

4.68±0.17, 4.49±0.26, and 4.75±0.31 

log10 cfu/g, respectively (Table 1). 

Higher incidence of mould found in 

grilled kofta. 

 

Nutritional quality: 

Ready to eat meals are excellent 

concentrated nutrient sources which 

contain protein with a high 

digestibility score, essential amino 

acids, fatty acids and minerals which 

are considered essential to optimal 

human growth and development 

(Vasut and Robeci, 2009). They 

provide a source of readily available 

and nutritious meals to consumers 

(Morshdy et al., 2018). Because their 

consumption increases annually, so it 

is important to know nutrition quality 

(protein, fat, carbohydrates and 

energy).  

 

The data in Table (3) showed that the 

average moisture content (%) of 

sausage, fried kofta, and grilled kofta 

sandwiches was 55.05±0.49, 

55.01±0.42, and 57.43±0.21, 

respectively. Grilled kofta samples 

showed higher moisture content 

(P<0.05) 

 

Protein average value (%) was 

15.19±0.30, 18.60±0.45, and 

21.55±0.43, respectively; while fat 

average (%) was 11.82±0.20, 

18.00±0.40, and 13.58±0.26, 

respectively (Table 3). Higher protein 

content was recorded in grilled kofta, 

followed by fried kofta, while higher 

fat content was found in fried kofta 

than in grilled kofta sandwiches. 

Sausage samples recorded lower 

content of protein and fat (P<0.05). 

 

The average value of ash content (%) 

was 3.32±0.09, 3.29±0.09, and 

3.06±0.12; and of carbohydrates (%) 

was 14.62±0.32, 5.10±0.54, and 

4.38±0.26, respectively (Table 3). 

Samples of sausage showed the higher 

carbohydrates content (P<0.05), 

which may correlated to additives 

during manufacture.  

 

The average gross energy content 

(Kcal/100g) of the sausage 

sandwiches samples was 225.6±2.76, 
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with the highest percentage of energy 

(46.99±0.44 %) provided from fat 

followed by protein and carbohydrates 

equally. For fried kofta the average 

gross energy content was 256.8±2.88; 

and for grilled kofta was 225.9±1.66 

with the highest percentage of energy 

provided from fat (62.83±0.84 and 

53.91±0.74 %, respectively) followed 

by protein (Table 4). Fried kofta 

showed higher gross energy content. 

 

Mohamed et al. (2010) estimated 

higher protein (20.5%) and 

carbohydrate (25.58%), but lower ash 

(1.86%) mean values in sausage 

sandwiches obtained from restaurants 

at Cairo and Giza Governorates. 

 

Average total cholesterol content 

(mg/100g) was 62.67±7.73, 

52.25±7.47, and 59.58±10.21 in 

examined sausage, fried kofta, and 

grilled kofta sandwiches samples, 

respectively (Table 5). Fried kofta 

presented lower total cholesterol 

content. This might be related to the 

intrinsic volume of the lipid 

constituent (which has less saturated 

fat) as fried foods absorb the oil 

(unsaturated fat) during frying at 

varying degrees, depending on the 

lipid absorptivity of the food (Ling, 

2015). 

 

In conclusion, results from issues 

under investigation assumed a higher 

incidence of fecal coliforms, E. coli 

and moulds in grilled kofta. Sausage 

sandwiches recorded lower content of 

protein and higher total cholesterol. 

Fried kofta showed fairly lower 

incidence of E. coli and moulds, and 

lower total cholesterol content. The 

major percentage of calories provided 

from fat. Ready-to-eat sandwiches 

under investigation may pose threats 

to public health, especially those of 

sausage. Sandwiches of fried kofta 

showed better quality (low incidence 

of fecal coliforms, E. coli, and moulds 

and lower total cholesterol content). It 

is to be recommended to follow good 

hygienic practices during preparation 

and handling at the point of sale; 

avoid adding contaminated 

ingredients at the stage where no 

further heat treatment was applied; 

avoid post-cooking holding for long 

times; plenty of uncontaminated green 

salad should be supplied with the 

sandwiches; people should be 

educated about the hazards and 

benefits of such meals; Egyptian 

standards for ready to eat sandwiches 

need to be established.  
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 ندوتشات السجق في محافظة الوادي الجديداسالكفته و ندوتشاتاو الغذائية لسالصحية  الجودةتقييم 

 

 الله ، هشام عبدالمعز أحمد إسماعيل خلود أيمن سيد محمد ، شريف محمد سيد عبد
 

E-mail : dlodyg4@gmail.com        Assiut University web-site: www.aun.edu.eg 

 

 

مشوي(  50مقلي و  50من كل من السجق والكفتة ) 01ساندويتش جاهز للأكل  011في الدراسة الحالية ، تم جمع عدد 

، محافظة الوادي الجديد ، مصر ، لتقييم الحالة الصحية  خارجةالبشكل عشوائي من مطاعم الوجبات السريعة في مدينة 

لخميرة ،والعفن( والجودة الغذائية )الرطوبة ، البروتين ، ، اشريكية القولونية يالإ )القولونيات ، القولونيات البرازية ،

 الدهون ، الرماد ، الكربوهيدرات ، الطاقة الكلية ،و محتوى الكوليسترول(. 

 

تشات السجق ندوابكتيريا القولونية في عينات سالكانت جميع العينات مقبولة من الناحية الحسية. أظهرت النتائج وجود 

من  ٪08،و  05،  6؛ والقولونيات البرازية في  العينات من ٪65،و  68،  86بنسبة  والكفتة المشوية،الكفتة المقلية ،

 1.0 - 3، و  1.0،  08من العينات ، بعدد  ٪05،و  4،  5شريكية القولونية في يالعينات، على التوالي. تم العثور على الإ

 4شريكية القولونية الممرضة من عينات السجق )يعلى سلالات مختلفة من الإ عد احتمالى/جم، على التوالي. تم التعرف

±  4.41 ، 1.06±  4.86 الخمائرعدد سلالات(. كان متوسط  4سلالات( والكفتة المقلية )سلالتين( والكفتة المشوية )

خلية/جم، 01لو 04.1±  5.66،و  1.00±  5.14،  1.00±  5.13كان  العفن؛ و في حالة  1.30±  4.60و ، 1.58

 على التوالي.

 

؛ البروتين )٪( كان  1.50±  06.43،و  1.45±  00.10،  1.41±  00.10محتوى الرطوبة )٪( هو متوسط  كان

،و  1.41±  06.11،  1.51±  00.65؛ الدهون )٪( كانت  1.43±  50.00،و  ±1.40  06.81،  ±1.31  00.01

 04.85؛والكربوهيدرات )٪( كانت  1.05±  3.18،و  1.11±  3.51،  1.11±  3.35؛ الرماد )٪(  ±1.58  03.06

جم( 011محتوى الطاقة الكلية )كيلو كالوري/ ، على التوالي. كان متوسط  1.58±  4.36،و  ±1.04  0.01،  ±1.35 

مصدرها ، على التوالي ؛ وكانت اعلى نسبة طاقة  0.88±  550.1،و  5.66±  508.6،  5.68±  550.8للعينات هو 

 01.06،و  6.46±  05.50،  6.63±  85.86 هو جم( 011محتوى الكوليسترول الكلي )ملجم / الدهون. كان متوسط 

تشات الجاهزة ندواعلى الرغم من أن الس أنه لىخلصت الدراسة إ على التوالي.، ينات التي تم فحصها في الع ±01.50 

التسمم بكتيريا المرتفعة و  الكوليسترولنسبة )د تشكل تهديد لصحة المستهلك نها قألا إكل محل الدراسة ذات قيمة غذائية للأ

القولونيات البرازية تشات الكفتة المقلية أفضل جودة صحية وغذائية )نسبة منخفضة من ندواأظهرت س. (الغذائي

 .شريكية القولونية ، ومن محتوى الكوليسترول الكلي(يوالإ

 

 .، ميكروبية ، غذائية جودةالجاهزة للأكل ، سجق ، كفتة ،  تتشاندواس الكلمات الكاشفة:
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