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Abstract---Listeria monocytogenes was discovered as a source of 

contamination during sampling of raw milk and its products from 

local cows at dairy farms, markets, and shipping points. The goal of 

the current study was to define the accuracy of listeria monocytogenes 

in raw milk contamination. This study was conducted by randomly 

collecting samples from various areas in the Karbala province and its 
surroundings. From January to March 2022, 250 samples of milk and 

dairy products (yogurt, cheese, and butter) were randomly selected, 

processed in accordance with Listeria monocytogenes standard 

procedures, and sent to a lab from individual cows for analysis. Some 

biochemical experiments were conducted to ascertain the physical and 
biochemical characteristics of milk and handled in accordance with 

Listeria monocytogenes standard procedures before being delivered 

from the individual cows for analysis to the lab, the study includes the 

isolation and molecular detection of Listeria monocytogenes from 

animal sources by employing selective media for this bacteria (oxford 

agar) for growing, as well as the molecular analysis of L. 
monocytogenes performed by conventional PCR technique using 

particular 4 primers (Hyl-1-f, Hyl-2-R, List-F, List-R). 
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Introduction  

 

Listeria monocytogenes is a pandemic facultatively intracellular organism, non-

spore forming hazardous pathogen that causes serious and dangerous disease 
throughout the world (Baer et al.,2013). Due to its distinctive appearance, Listeria 

monocytogenes is frequently referred to as a coryneform organism. It is a tiny, 

coccoid to rod-shaped, positive organism in gram stain, demonstrating a peculiar 

motility at normal room temperature (tumbling) (Pirie,1940). By examining the 

cell structure, colony morphology, and hemolytic reaction—which show up as 

blue to green color colonies on sheep blood agar when studied microscopically 
under direct lighting with triptose agar—many isolates from the bacteria can be 

found. (Seeliger et al.,1986). Positive catalase and negative oxidase are found in 

the microbe, and fermentative glucose metabolism indicates the yield of lactic 

acid. A large number of other sugars produce acid but no gas. (Griffiths,1989). 

There are ten species in it, including Listeria monocytogenes and Listeria seeliger. 
Listeria weihenstephanensis, Listeria ivanvi, Listeria inocua, Listeria Grayi, 

Listeria Welshimer, Listeria marthi, Listeria rocourtia, and Listeria rocourtia 

(Halter,2013). Listeria. Monocytogenes is a zoonotic disease that spreads through 

food and causes devastating infections in immunocompromised people and 

pregnant women (Portnoy et al.,1992). Numerous variables, including farm size, 

animal density, hygienic and sterilization standards, farm management 
procedures, variety in sample types and types of samples evaluated, use of 

different detection methodologies, geographic location, and weather conditions, all 

have an impact on the incidence of pathogens in milk. In spite of their differences, 

all of these studies unmistakably show that milk can be a significant source of 

foodborne illness with regard to human health importance (Oliver et al2005). 
 
Materials and Methods 

 

The animal 

 

The case history of animal was taken, animals with previous abortion cases is 
preferred for taken samples of raw milk also general examination of the udder and 

teats and detection of the infected part. collection of samples from raw milk: 

Collection of raw milk samples: Over the course of four months, 250 samples of 

raw milk were gathered from various market places in Karbala City. These 

samples were then tested for the persistence of L. monocytogenes. 
 

Isolation procedure 

 

Types of Listeria are isolated using Oxford agar (OXA) as a selective culturing 

media for Listeria isolates, inoculated (OXA), and incubated in 35C for 24-48 

hours (Warburton et al.,2003). Samples of both raw milk and its products are 
taken within 24 and 48 hours of incubation and are then inoculated on Oxford 

listeria selective agar and incubated in 37C. A catalase test is performed, samples 

are stained with gram stain, and listerial colonies in plates from both enrichment 

media cultures (primary and secondary) are studied at 24 to 48 hours for 

morphology and ascoline hydrolysis. Four perfect colonies are transferred from 
the dish to sheep blood agar and cultured for 24 hours at 37°C to detect 
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hemolysis when the catalase test is positive and a Gram positive tiny coccobacilli 

are discovered. 

 
Genomic DNA extraction 

 

A 0.7 percent agarose gel electrophoresis followed by ethidium bromide coloring is 

used to verify the presence of genomic DNA in fully prepared samples (Dmitry et 

al.,2006). Listeria monocytogenes isolates are identified using a PCR assay with 

specific primers, whole samples are repeatedly multiplied in a fraser broth, and 
special medium, such as Oxford, are used for culture (Oxoid , Hampshir, U.K.). 

Listeria spp. suspect isolates are verified using PCR identification of the bacteria, 

which uses 4 primers based on the invasive proteins genes of L. monocytogenes. 

Thermocyclic reaction is used to carry out DNA amplification., the cycling 

condition to PCR mentioned in table 1. 
 

Table 1 Thermal cycling protocols for detection of L. monocytogenes. 

 

species 
Initial 
denaturation 

Denaturation  
Annealing Extension Final Extension 

Listeria 
monocytogenes 

95C 
5 Minutes 

95C 
45 seconds 

65C 
1 minute 

72C 
1 minutes 

72C 
10 minute 

      

Species 
 

Target gene 
 

                Primer                 
sequence (5’to3’) 

                           
Size 

                                 
Reference 

 

L.Monocytogenes 

List-f 
 
 
 
 
             List-R 

 
 
 
             Hly-1-f 
 
 
 

            Hly-2-R 
 
             

 
5’GGACCGGGG
CTAATACCGAAT
GATAA-3' 
(26mer) 
 
 

5’TTCATGTAGG
CGAGTTGCAGC
CTA-3' (24mer) 
 
5’ATTTTCCCTTC
ACTGATTGC-3' 
(20mer) 

 
5’CACTCAGCATT
GATTTGCCA-
3'(20mer) 

                       
1100pb 
 
 
 
 
 

 
 
 
 
                        
250pb 

(Jacobsen et 
al.,2011) 

 

 

 

Identification of listeria monocytogenes by conventional PCR 
 

The polymerase chain reaction (PCR) is a test tube method for replicating DNA 

that enables the "targeting" DNA Sequence to be selectively amplified millions of 

times in a short period of time. The PCR establishes amplification to a predefined 

DNA fragment (the target), which may, for example, range in length from 100 to 
1000 bases. 
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DNA sequence method 

 

The DNA sequencing method is used in the study of genetic variation among local 

listeria monocytogenes isolations. 
 

Results and Discussions 

 

Results 

 

Result of growth on culture media: after acquiring colonies suspected of being 
bacteria L. monocytogenes growing on blood agar medium, which was 

characterized as small white to gray colonies B-hemolysis. These colonies were 

vaccinated in the culturing media to observe the shape and characteristics of the 

colonies, as they appeared on: Oxford agar: Colonies of L. monocytogenes 

appeared on this medium black with the color of the medium changing from 

yellow to black as shown in fig1. 
 

 
listeria monocytogenes on oxford agar 

 

Result of molecular PCR:  PCR technique showed that from 250 samples of raw 

milk and dairy products from cow susceptible infected with listeria monocytogenes 
by microscopically examination there is (48%) positive by conventional PCR and 

amplification use PCR and Sequencing of PCR (fig2). 

 

 
Conventional PCR 
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Result of DNA sequence 

Genetic variation between local listeria monocytogenes isolates which was carried 

out using the DNA sequencing process 

 

 

Discusion 

 

The results of our study showed that the isolation rates of L. monocytogenes from 
raw milk and milk products are 1.2 percent, and that the high rate of germ 

isolation from sail points samples compared to isolation rates of samples from 

farms, livestock fields, and supermarkets in our study is due to exposing milk 

samples to the contaminated open air. There are no scientific documents 

explaining why listeria monocytogenes was discovered in the Iraqi province of 

Karbala in cow's milk. However, L. monocytogenes can be isolated from raw milk, 
yoghurt, and ready-to-eat goods, many of which lack refrigerated transferring 

containers for transferring milk from farms and fields to local markets and 

shipping ports, Raw milk, yoghurt, and ready-to-eat foods can all be used to 

isolate L. monocytogenes, and many of those foods were popular in Iraqi 
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governorates. That makes this problem a risk to the public's health because the 

bacterium, which can spread and be transported through consumption of such 

tainted products, can cause a variety of diseases, culminating in human 

listeriosis (Safanaa et al.,2021). Due to differences in study location, sample size, 
and seasonal change, our results suggest that listeria detection from milk occurs 

at a rate of 1.2 percent, which is lower than the rate reported by (Alzubaidy,2013) 

which is 12.5% in Baghdad. The incidence of contamination in this study (1.2%) 

was greater than the levels of raw milk contamination in earlier studies conducted 

in Iraq, since these studies found that the rate of contamination in the north of 

Iraq [Erbil] was 3.4 percent (Al shammary,2001) in the western part of Iraq, 15.2 
percent (Noomi et al.,2021). Additionally, a 2020 study of Baghdad (in the center 

of Iraq) found that 31.1 percent of the meat samples were contaminated with L. 

monocytogenes. However, less than 5% of raw milk samples have been found to 

have L. monocytogenes contamination (Vitas et al.,2004) (Okutani et al.,2004). 

The winter months are ideal for bacterial epidemics. The standard PCR method of 
diagnosis and testing is preferable to culturing from milk because milk contains a 

lot of water, which provides the ideal habitat for the growth of listeria. Moreover, 

cow milk contains phospholipids that are perfect for Bactria (Robinson et 

al.,2000). Listeria monocytogenes infection rates vary depending on a number of 

variables, including the type of animal, strain, age, and geographic region 

(Schlech et al.,1983). Additionally, L. monocytogenes are recovered from all raw 
milk samples with a variety of variations depending on the quantity of the germ in 

the oculums and the levels of microbiotic; this phenomenon may be related to 

milk consumption (Besse,2002). Endemic macrobiotics play a significant role and 

serve as the primary interfering element, such as the many types of metabolites 

produced by macrobiotics in milk, which can create an uncomfortable 
environment and reduce bacterial growth or survival through competition (Jalali 

et al,2008). Our study's results also show significant differences from those of 

other studies carried out in other nations. For example, a study on milk products, 

frozen meat, and ready-to-eat food was probably conducted in Iran (Isfahan) and 

concluded that these products, as well as the frozen meat and ready-to-eat food 

industries, had contamination rates of 4% for L. monocytogenes (Goh et al.,2012). 
It is higher than what this investigation discovered. Additionally, compared to the 

results of the prior study, the incidence of L. monocytogenes in the present 

investigations is reduced (Hussein et al.,2015). Studies conducted in Iraq show 

that the occurrence of listeriosis disease occurred in extremely cold periods, 

which is why our investigations for the difference between the results of this 
study and those of the earlier work show that a wide variety of animal kinds, like 

mammals, all domesticated animals, can be infected with L. monocytogenes. 

(Bickley et al 1996). The varying amounts of contamination that have been 

reported from numerous local studies may have been caused by regional 

differences, variations in sample collection methods, or variations in molecular 

detection methodologies. Because calcium ions act as a PCR inhibitor in raw milk, 
more research must be done in farms utilizing a variety of samples in order to 

accurately establish the presence of Listeria monocytogenes. (Ho lappi et al.,2007) 

PCR can identify both live and dead bacteria, even in low concentrations. In our 

study, farms that continuously fed silage had a three to seven times higher risk of 

isolating L. monocytogenes than farms that did not. Because the prevalence of L. 
monocytogenes declines in the fall when silage is not used in food, the use of 

contaminated silage for animals most likely indicates the seasonality that can be 
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observed. For sheep and goats, contaminated silage is a source of listerial 

infection. It also significantly contaminates the environment on farms and in milk 

processing facilities (Ryser,2011). Compared to most other non-spore-forming 
foodborne bacteria, Listeria monocytogenes is more' temperature tolerant. L. 

monocytogenes will be completely destroyed using the existing vat (63C for 

30min) and high temperature, brief pasteurization (72C for 15s) techniques. 

Despite L. monocytogenes' potential to reach populations of 106 cfu ml in 

commercial skim milk, all milk, and whipping cream after 8 days of storage at 8C 

(a temperature that home refrigerators frequently reach), this bacterium has only 
sometimes been found in pasteurized milk products (Robinson et al.,2000). 

   

Conclusion 

 

Milk and dairy products have a major role in transmitting L. monocytogenes to 

humans and causing disease cases, Outbreaks of listeriosis in many countries, 
caused by consumption of milk and its derivatives which contaminated with 

Listeria monocytogenes, Refer the risk and danger to human health from such 

products that placed in markets. 
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