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ABSTRACT 

 

 

Food poisoning poses a real danger to populations in poor and developing countries, especially since these countries 

are located in hot and arid climates. Our study focuses on the risks that contaminated meat products can pose to 

consumer health. To this end, we assessed the contamination of fresh and frozen ground beef sold on the market. 

Randomly collected samples from different locations across the town revealed that aerobic mesophilic counts were 

3.58 × 10² CFU/g in frozen minced meat and 4.05 × 10² CFU/g in raw minced meat. Coliforms were the 

predominant microorganisms, with counts of 3.87 × 10² CFU/g in frozen samples and 4.43 × 10² CFU/g in raw 

samples. Staphylococcus aureus was detected at levels of 3.80 × 10² CFU/g in frozen minced meat and 4.09 × 10² 

CFU/g in raw minced meat, while Escherichia coli counts were 3.27 × 10² CFU/g and 3.96 × 10² CFU/g in frozen 

and raw minced meat, respectively. Overall, raw minced meat exhibited higher microbial loads for all organisms 

analyzed. These results can only indicate the real danger to which this population is exposed.  
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INTRODUCTION 

 

 

Food-borne diseases in humans, particularly in immunocompromised individuals and children, can result from 

microbial food spoilage, and cause a considerable amount of waste and pose a major public health concern (Zwirzitz 

et al., 2020). According to the WHO, in 2010 alone, 600 million foodborne illnesses caused 420,000 deaths 

worldwide, indicating that the global burden of foodborne diseases is comparable to that of major infectious diseases 

(Havelaar et al., 2015). Animal-derived products, such as poultry, eggs, milk, and pork, which are the main vehicles 

of food-borne diseases, become contaminated with pathogenic or spoilage bacteria during primary processing. 

Therefore, the food industry faces major and ongoing challenges in reducing the prevalence of these bacteria (EFSA, 

2015) Eating meat, dairy, and poultry products was identified to be the source of 23% of out-breaks of human 
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foodborne illness between 1993 and 1997 as reported by the Zikhona et al (2023). According to Komba et al (2012).  

The primary cause of food-borne pathogens’ dissemination to humans worldwide is meat, which is an excellent 

source of protein (Komba et al., 2012; Odetokum et al., 2018). Contaminated meat or poultry products, raw produce 

contaminated with animal feces, or other foods, particularly uncooked foods, that have been cross-contaminated by 

contact with uncooked meat or poultry products, are the sources of contamination (Crump et al., 2002).  The load of 

contamination of meat increases from the abattoir stage until it reaches the consumers; plates. Thus, the main 

purpose of controlling meat production is to ensure that only food fit for human consumption is allowed to be on 

consumers’ plates. (Gracey and Collins, 1999). Beef meat is particularly known for its high protein content, vitamins 

and desirable taste, which make it the most widely, consumed food (Iroha et al., 2011). The objective of this study is 

to analyze the microbial load present in frozen and raw minced meat. 

 

 

MATERIALS AND METHODS 

 

 

Sample collection. A total of 82 minced meat samples, comprising both raw and frozen varieties were collected 

from butcher shops in Tiaret, Algeria. Sample of 100 g of beef minced meat was taken in a sterilized bag using an 

icebox three time per week, early in the morning to minimize microbial changes due to the environment. The 

collected samples were transported for analyses to the laboratory of microbiology at the Faculty of Nature and Life 

Sciences of the University of Ibn Khaldoun in Tiaret.   

Bacterial analyses. Upon arrival at the laboratory, 25 g of minced meat was added to 225 ml of TSE and serially 

diluted (0-1, 10-2). One milliliter from each dilution was then poured onto Petri plates and count agar was poured 

for the Aerobic mesophilic count, which were subsequently incubated at 30 °C for 48 hours. To detect total coliform 

and the E. coli, Violet Red Bile Agar was poured and the plates, which were incubated at 37 °C for 24 hours and 44 

°C for 48 hours, respectively. Confirmation of E. coli presence was made through TSI, urease indole, and Gram 

coloration. To isolate Staphylococcus aureus, 0.1 ml was plated using Baird Parker Agar and incubated at 37 °C for 

48 hours, with confirmation through coagulase test, DNase, and Gram coloration. 

Statistical analysis. Data on bacterial counts were transformed to log base 10 and presented as mean ± standard 

deviation. 

 

RESULTS 

 

 

Meat is an optimal growth medium for microorganisms due to its high protein and vitamin content (Iroha et 

al.,2011; Kalalou, 2004).  However, inadequate handling can lead to uncontrolled microorganism proliferation, 

particularly in meat (Dauphin, 2021). Factors such as meat’s physicochemical properties, initial microorganism 

count, and storage time and temperature can influence mæeat spoilage (Doulgeraki et al., 2012). Our study aimed to 

gather data on the microbiological contamination of frozen and raw minced meat consumed by consumers and to 

assess the associated risks. Our findings are illustrated in Figure 1. 

 

 
 

Figure 1. Average level of contamination by different germs (values expressed in ufc/g). 

 

Staphylococcus aureus. Yao et al (2015) reported that S. aureus is the second most common pathogen worldwide, 

causing food poisoning outbreaks after Salmonella. Approximately 30% of the human population are carriers of S. 

aureus (Ahmed et al., 2022). In our investigation, S. aureus was the second most prevalent pathogen found in frozen 
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minced meat (3.80x102 ufc/g) and raw meat (4.09x102 ufc/g). Our observations revealed that butchers often fail to 

wear gloves while handling the meat, and no sanitizers are used for decontamination, This, is supported by 

Schlegelova et al (2004). Bakhtiary et al (2016), who reported that workersô hands are a significant source of 

contamination in processing plants. Moreover, Schlegelova et al (2004) stated that sources of Staphylococcus 

include contaminated water and pre-slaughter conditions, such as housing, as well as spreadable contaminations 

from skin and feces. According to Ahmed et al 2022), Poor personal hygiene practices, such as neglecting to wash 

hands after using the bathroom, may result in up to 107 pathogens under the fingernails of the handler. 

Coliform Bacteria. Coliform bacteria are common intestinal inhabitants and may be present in raw or processed 

foods when hygiene standards are suboptimal (Ahmed et al., 2022). Forsythe (2000), highlighted that one in 50 food 

handlers may carry up to 109 pathogens per gram of feces without displaying clinical symptoms of the related ill-

ness. Our study, coliform was the most prevalent pathogen, with 3.87x102 and 4.43x102(cfu/g) in fro-zen and raw 

minced meat, respectively. These pathogens may originate from butcher shops or slaughterhouses through cross- 

contamination. As stated by Kilgannon et al (2019), handlers who fail to wear protective clothing during carcass 

loading can also contribute to cross-contamination from the chiller rooms to trucks. 

Escherichia coli. E. coli is a bacterium found in the intestines of humans and animals that can cause illness in 

humans. Shiga toxin-producing strains of E. coli, or STECs, and responsible for most food-related E. coli infections, 

leading to 2,000 hospitalizations in the USA annually (Centers for Disease Control and Pevention, 2000), Nagarajan 

et al (2018) found 3.27x102 (ufc/g) and 3.96x102 (ufc/g) of E. coli in frozen and raw minced meat, respectively. 

Poor personal hygiene can be the source of contamination, as suggested by Forsythe (2000), Food handlers may 

have up to 107 pathogens under their fingernails when they neglect to wash their hands after using bathrooms. 

Additionally, As well as during animal evisceration, slaughtering, or meat handling, when feces or intestines of 

infected animals come into contact with the carcass, meat, and meat products can become contaminated with E. coli. 

(Schlegelova et al.,2004), (Nagarajan et al., 2018). Furthermore, the contamination of carcasses with E. coli was 

found to increase after skinning (Kalifi et al., 2006) (Bakhtiary et al., 2016). 

Aerobic count. Aerobic plate growth is often favored because food is frequently exposed to air. (Ahmed et al., 

2022). As per WHO (2000), aerobic plate count is used as an indicator of bacterial contamination to ensure good 

hygienic conditions in meat. In our study, we found 3.58x102 (ufc/g) and 4.05x102 (ufc/g) of aerobic counts in 

frozen and raw minced meat, respectively. Since meat is exposed to air and butchers often handle money or other 

materials while serving meat, it can be a significant source of contamination. This concords with Gurmu and 

Gebretinsae (2013), who reported that 91.7% of butchers handled money while serving food, Muinde and Kuria 

(2005), who suggested that meat handlers should take measures to mitigate these sources of contamination. 

 

 

CONCLUSION 

 

 

In conclusion, the contamination of minced meat increases from the time the animals are brought to the 

slaughterhouse until individuals consume them. Our study found that both frozen and raw minced meat can be 

contaminated, posing a serious risk to consumers, with raw minced meat being subject to higher degrees of 

contamination. Old slaughterhouses using traditional methods, inadequate transport conditions, and poor hygiene in 

butcher shops. Maintaining good slaughter hygiene practices is crucial for ensuring public health protection and 

high-quality meat. 
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