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Abstract: Recently, and with the help of some newfangled techniques such as DNA\RNA testing (NAT), many microorganisms have 

been diagnosed accurately and quickly as we as their strains can be distinguished easily. Therefore, this study was prepared to design 

primers and some molecular laboratory tests for a specific gene that is found in bacteria Escherichia coli O157: H7, which has been 

obtained from some stored foods and these primers were designed using primer design software. In this study, a distinctive and unique 

region within the genetic material of a particular organism is selected as a template (i. e. sxt 1 gene for Escherichia coli O157: H7 was 

selected), then suitable primers were designed to prepare a RAPD - PCR to enable the amplification of this distinctive region, and then 

investigate it by migration using a gel electrophoresis technique. The purpose of using RAPD - PCR technique is the simplicity of its 

work and its low costs, in addition to its rather fast in work and its effectiveness in discovering bacteria that constantly form new strains 

such as Escherichia coli. The identification results were showed that the (NAT) analysis with RAPD – PCR put by a specific, sensitive 

and rapid method for revelation the epidemiology of rapid food - borne infections.  
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1. Introduction 
 

In general, there are three types of microorganisms that may 

be found in food: ones that are beneficial, others who spoil 

food, and the ones that cause disease (Ayoola, O. O. et. al 

2022). Beneficial bacteria are typically those that ferment 

food and create products that are suitable for human 

consumption, such as cheese, fermented dairy products 

(yogurt), fermented vegetables (pickles), fermented meat 

(pepperoni), and ethnic fermented foods like kimchi, idli, 

and sauerkraut. The microbial content in any spoiled food is 

an environment that is not Suitable for pathogenic bacteria 

growthbecause it is generally a weak competitor to the rest 

of the other microorganisms (Sharma, A. et. al 2022). Also, 

the growth of these food - borne pathogens may not 

necessarily mean it make a change in the quality and 

appearance of food products in general, and for this reason it 

may difficult to evaluate the safety of the product from 

microbial damage unless, there are many microbiological 

procedures and tests that should be done for investigation. 

(Dilmaçünal and Kuleaşan, 2018)  

 

Escherichia coli considered as one of the most important 

bacterial genera belonging to Enterobacteriaceae within the 

intestines of warm - blooded organisms (endotherms). Most 

of the strains of these bacteria are harmless and a part of 

natural flora, but this does not mean that there are no 

pathogenic and dangerous strains, for example, serotype 

O157: H7 responsible for very serious diseases for humans 

such as food poisoning, and they also cause the loss of 

several high - priced food items each year, while other 

strains are considered useful and sometimes important as 

part of the natural flora, as some of them are responsible for 

the production of some important compounds such as 

vitamin K2. It also contributes to preventing the growth of 

pathogenic bacteria inside the intestine. (Awosile et al., 

2022)  

 

Virulent strains (O157: H7) in the fact are capable of 

producing one of the most dangerous food toxins, called 

Shiga toxin (which has been classified as a bioterrorist 

agent) (Rai, D., & Kumar, A.2022). This toxin has the 

ability to destroy and hemolysis red blood corpuscle, and 

thus have the ability to cause kidneys dysfunction, or 

hemolytic - uremic syndrome (HUS), which leads to the 

accumulation of fluids in the body and appearance of edema 

around limbs and lungs. It is known that the accumulation of 

fluids in the body, especially around the lungs, impedes the 

heart function and causes increased blood pressure. 

(Hoomanet al., 2020).  

 

Shiga toxin can also form many small blood clots that in turn 

close the capillaries, and especially brain capillaries, which 

causes the work of some parts of the body that are controlled 

by these areas of the brain to stop working. (Ardissinoet. al., 

2021)  

 

Escherichia coli is not only found in the intestines, its 

capacity for relatively prolonged survival outfits ability to 

survive for relatively long periods outside the organism's 

beside of the organism's body makes it one of the most 

important markers for screening environmental samples 

exposed to fecal contamination. It can also be easily grown 

in the laboratory, and its genes compared to other bacteria 
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are fairly simple and can be easily manipulated and 

replicated with the help of genetic engineering techniques, 

making it one of the most well - studied prokaryotic 

organisms and a crucial species in microbiology and 

biotechnology. (A. P. Bali 2019).  

 

Methods of detecting pathogenic microorganisms in food by 

traditionally by adding a food sample on a nutrient culture 

medium allows the growth of microorganisms often gives 

visible results for growth in addition to providing an 

opportunity to use traditional laboratory testing methods, 

which are always simple, easy and inexpensive in general 

(Jeyamkondan, S., & Jayas, D. S.2022). But on the other 

hand, it is sometimes troublesome and arduous, and it needs 

a variety of culture media (selective medium, differential 

medium, purifying cultivation) in addition to various 

recognition tests that need several days to obtain convincing 

results (Olanrewaju, O. S., & Adeleke, O. E.2022). Food 

products, by their nature, have a short shelf life, which 

prevents and hinders the use of many of these Therefore, 

conducting alternative methods in the rapid detection of 

pathogenic microorganisms transmitted through food and 

reducing manual work steps is very important. (Wenget. al. 

2021).  

 

Traditional culture methods always require several days, 

takes a lot of effort and time. while it can be done in a few 

minutes, a few hours or maximum 1 day by most rapid 

methods in detection of pathogens or toxins; however, many 

detection programs need enrichment media, and the positive 

results must be confirmed by using an appropriate official 

method, which involve cultivation, in many cases. 

(Ziyaina2019).  

 

2. Materials & Methods 
 

2.1. Samples 
 

Samples were collected by random sampling method as 

follows: Sheep meat (50 samples) included slaughter - 

frozen meat (10), sausages (10), hot dogs (10), burgers (10), 

pizzas (10); and ice cream (50 samples) included Ordinary 

(Hard) Ice Cream (10), Reduced Fat Ice Cream (10), No 

Sugar Added Ice Cream (10), Organic Ice Cream (10), Light 

Ice Cream (10) during the period of 5th March 2023 to 7th 

August 2023in Baghdad from different markets and 

transported on ice to the laboratory, within 30 min (The 

samples were processed immediately) (Fatima, N., & 

Rahman, M. .2023).  

 

2.2 Cultivation techniques  

For cultivation, 50 grams for each frozen sample was taken 

then added 150 ml of modified Tryptone Soya Broth (mTSB 

broth); the samples then incubated with their contents for 24 

h at 41°C. By using a shaker, the samples were shaken up 

for 2 - 3 minutes then poured 5 ml on selective as well as 

differential media (MacConkey agar) in the purpose of 

incubation at 37°C. (Onizan2015).  

 

2.3 Extraction of DNA 

 

By using hexadecyltrimethyl ammonium bromide (CTAB), 

according to the extractions of DNAwere carried out as well 

as the presence of Shiga toxins in a culture isolate was 

confirmed by PCR. (Kumar et. al. 2019). With the online - 

available software "Primer 3" Primers were designedfor the 

sxt 1 gene of Escherichia coliO157: H7 and synthesized 

commercially (Bioserve India Pvt, Ltd). The primers are 

designated and named as ORDBKP Forward primer, 

ORDBKP Reverse primer which gives a product length of 

420bp (Gupta, R., Kumar et. al.2021).  

 

Forward primer: 5' –  

TGTCCAATGAAGAGCAAGACTTGACAGTAG - 3’  

Reverse primer: 5'  

- CAATAATGTCACGCCCGCAAGGGCAAGT - 3’ 

 

The following ingredients were used for the multiplex PCR: 

1 µ M of each primer, 10X PCR buffer (PE Applied 

Biosystems, Foster City, CA, USA), 2.5 U of AmpliTaq 

Gold polymerase, 200 mmol l - 1 of dNTPs, 5 l of DNA, and 

5 mM of MgCl2. As a positive control, genomic DNA 

isolated from E. coli O157: H7 strain 3081 was employed. 

The DNA was denatured at 95°C for 10 min, then 35 cycles 

of 94°C for 20 sec, 54°C for 30 sec, and 72°C for 40 sec 

were performed. This was followed by an extension at 72°C 

for 5 minutes and a hold at 4°C. The National Centre for 

Biotechnology Information's genome sequences were used 

to design the primers. The number of genes in the bacteria 

Escherichia coli was separated, and from the pool of all the 

genes, the genes that are necessary for the bacteria were 

isolated. (Meier - Kolthoff JP, Goker M.2019).  

 

The gradient annealing temperature for stx1 gene get the 

optimum annealing for the Escherichia coli were given in 

table 1.  

 

Table 1: Primer standardization parameters for Escherichia 

coli. 
Primer Annealing Temp (0C) Result 

Escherichia coli. 

Forward and 

reverse 

52 No amplification 

54 Good amplification 

56 Non- Specific band 

58 No Band 

60 No Band 

62 No Band 

64 No Band 

66 No Band 

 

3. Results 
 

Out of 100 collected Sheep meat and ice cream samples, a 

total of Eighteen percent Escherichia coli (18%), were 

isolated; include two (7%) recovered from slaughter - frozen 

meat samples, two (9%) recovered from burgers samples, 

and one (2%) recovered from organic ice cream samples. 

Serotyping of these Escherichia coli isolates revealed only 3 

(3%) strainsO157: H7.  

 

3.2. DNA Isolation:  

 

As shown in figure (1), the DNA integrity of the DNA 

extracted using the CTAB approach and the kit method was 

examined by using a steps of Agarose gel electrophoresis.  
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Figure 1: DNA isolated from the bacterial culture. DNA 

isolated with CTAB method (Lane 1) and with ki method 

(Lane 2) 

 

3.1. DNA Quantification:  

 

The amount of DNA extracted using the kit approach was 

measured using UV spectroscopy. The obtained 

concentration was 20ng/µl, and DNA was extracted from 

this for PCR analysis.  

 

 

 

 

 

 

 

 

 

 

 
Figure 2: PCR sensitivity result for Escherichia coli. Lane M: Marker, lane T: test 

 

 
Figure 3: PCR sensitivity result for Escherichia coli. Lane 

M: 100 bp DNA molecular weight Marker, lane 1-8: DNA 

Amplification from various concentrations of DNA (0.1ng, 

1ng, 5ng, 10ng, 20ng, 25ng, 50ng, 100ng) respectively. 

 

The primers were standardized with1.5mM MgCl2 and 52°C 

to 66°C annealing temperature. By comparing the size of the 

amplicon with the established size standard, amplification 

was verified (100 bp molecular weight marker).  
 

The tables provided the PCR findings at various annealing 

temperatures. Amplification at 58 °C with 1.5 mM MgCl2 

was successful.  

 

 

 

 

 

 

Table 2: Standardization parameters for Escherichia coli. 

(RAPD) 

Primer 
MgCl2conc. 

 (microlit) 

Annealing  

Temp (0C) 
Result 

Escherichia coli. 

Forward and 

reverse 

1.5 52 No amplification 

1.5 54 No amplification 

1.5 56 No amplification 

1.5 58 Good amplification 

1.5 60 Non- Specific band 

1.5 62 No Band 

1.5 64 No Band 

1.5 66 No Band 

 

The primers used for RAPD analysis of Escherichia coli 

were (150bp)  

RAPD Forward: 5’ - GTTTCGCTCC - 3’  

RAPD Reverse: 5’ - AA¬GAGCCCGT - 3’ 

 

 
Figure 4: RAPD analysis result for Escherichia coli. Lane 

M: 150 bp DNA molecular weight Marker, lane 2- 5: DNA 

Amplification from various concentrations of DNA (10ng, 

20ng, 25ng, 50ng, 100ng) respectively. 
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4. Discussion 
 

The method used in this work is fast, very effective, and 

accurate, but many factors must be considered when using it, 

including sample processing and its cost, as sample 

preparation limits the speed of the test, and it is one of the 

most important difficulties that impede the direct 

examination of samples to detect bacteria in food. 

Calculating the actual number of bacteria in food usually 

needs an activation process with the help of enrichment 

media, and this is what cannot be done when using rapid 

methods such as quantitative PCR (Q - PCR). Samples must 

also be taken very carefully because the size of the sample is 

somewhat small (usually many PCR methods require only 

0.1 mL or less), and if the microorganism is present in small 

numbers, there is a high probability that the required 

microorganism is not present in the sample taken, despite its 

presence in the original sample. Thus, sample preparation 

requires multiple steps needed in order to recover food cells 

and quantitatively extract the DNA and purify it. The major 

bottleneck of Q - PCR is therefore found in the preparation 

of the sample (Daniel F. et. al.2022).  

 

Stored foods are often exposed to contamination with 

Escherichia coli bacteria, including meat of all kinds and 

milk, both of which are among the most demanded products 

by most of the population (Shih - Chun Yang et al.2017). 

Therefore, their production and consumption are increasing 

very quickly. Efficiency and sanitary conditions during 

frozen storage as well as the contamination during the 

product handling are the main factors that the quality of 

microbiological content of the stored foods during 

marketing. There are a lot of food poisoning cases related to 

consuming of stored foods have been reported. (Zhang et 

al.2021).  
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