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Foodborne pathogens are microorganisms usually bacteria and viruses that cause foodborne illnesses within the human body (Mungroo et al., 2016).

Family Enterobacteriaceae

Salmonella Pathogen
General characteristics

Salmonella is a gram-negative rod-shaped bacterium and a non-spore forming motile pathogen that comprises of long strands (NSW, 2017). The Salmonella bacterium attaches itself to the walls of the host’s gastrointestinal tract.
Growth and survival

The Salmonella bacteria growth conditions are a temperature of 6-460C with an optimum of 370C. The pH ranges 4.1-9.0 with the water activity estimated at 0.93 Aw (Mungroo et al., 2016)
Foods involved

The foods involved include; contaminated animal products such as meat and raw eggs, unpasteurized milk, and undercooked poultry products 

Sources and mechanism of contamination in foods

The primary sources of Salmonella contamination are; unpasteurized milk and animal microflora. Salmonella bacteria can pass through the human food chain by consumption of the contaminated foods found within the households and food restaurants (NSW, 2017).

Disease characteristics

Salmonellosis is characterized by; acute fever, severe abdominal pain, vomiting, queasiness, and diarrhea. The disease symptoms often appear between 6 to 72 hours after consumption of contaminated food. The disease is classified as sporadic cases with infections ranging between 69 to 70% among individuals (Mungroo et al., 2016).

Methods of microbiological examination of food and prevention

In identifying the salmonella species, bacteriological laboratory analyses are conducted to ascertain the suspected contaminated substance (Zhao et al., 2014). The prevention measures involve ensuring that cleanliness is maintained along the food chain from the process of handling the food products to the cooking until they are consumed in households and the restaurant. 

Shigella
General characteristics

Shigella is a gram-negative bacterium that is rod-like in shape and does not produce any spores. Four species of Shigella exist which include; Shigella sonnei, Shigella flexneri, Shigella boydii and Shigella dysenteriae. Shigella species cause shigellosis which is an intestinal disease (NSW, 2017). As a non-motile bacterium, Shigella is transmitted through contact and transferred across organisms via food products.

Growth and survival

It survives at temperatures of between 10-400C with an optimum of 370C, a pH of above 4.5 and a salt tolerance level of between 5-6% (Zhao et al., 2014).

Foods involved

The foods include; contaminated raw vegetables, salads, sandwiches and contaminated water

Sources and mechanism of contamination

The source of Shigella in humans is the consumption of contaminated food and water. The mechanism of Shigella contamination involves the hand contact during the food preparation and other vegetables (UNL Food, 2017).

Disease characteristics

Shigellosis is characterized by; abdominal constriction, fever, nausea, vomiting and bloody diarrhea. Children between the ages of 2-4 years are at high risk of contracting the disease. Again, individuals involved in handling raw food products are in danger.
Methods of microbiological examination of food and prevention

The microbial test is usually conducted through the review of the suspected human stool in the laboratory (Zhao et al., 2014). Elsewhere, prevention measures include enhancing cleanliness and drinking clean water. After visiting the latrines, individuals should suitably wash their hands (NSW, 2017).

Pathogenic E. coli (top 5 pathotypes)
General characteristics

The pathogenic Escherichia Coli, O157: H7, is a gram-negative rod-shaped bacterium located in the lower parts of the intestines among endotherms that produce a Shiga toxin (Boqvist et al., 2015). The pathogens comprise of strains that have serotypes within their structural composition capable of eliciting an immune response within the host’s body.
Growth and survival

Its growth temperature range is 4-450C with an optimum of 370C and a pH of 3.6. The lowest water quality for survival is 90Aw (Boqvist et al., 2015). It can survive fermentation drying and stringent storage mechanisms.

Foods involved

They are; Raw or undercooked meat, unwashed vegetables, stained fresh vegetables and contaminated raw milk.

Sources of contamination

The sources of the most pathogenic E. coli are the domestic animal reservoirs, unpasteurized milk and lettuce (UNL Food, 2017).

Disease characteristics

The disease is characterized by; abdominal pain, diarrhea, vomiting and excessive fever. The incubation period for the pathogenic E. coli is between 3 to 18 days with the virulent factors being lack of clean water for handling and washing the food products (NSW, 2017).

Methods of microbiological examination of food and prevention

Pathogenic E. coli are examined in food through careful analysis of the food blood and stool sample that provides information regarding the presence of the bacteria. Control measures involve education on the need to efficiently handle food along the food chain both at home and within the food restaurants (Boqvist et al., 2015). As such, practicing good hygiene is crucial for reducing the cases of the disease.

Yersinia

General characteristics

Yersinia species is a gram-negative rod-shaped facultative anaerobe bacterium causes Yersinia (UNL Food, 2017). 

Growth and survival

The bacteria are motile at a temperature of between 23 to 29oC and infect humans through the oriental rat flea (NSW, 2017). The bacterial species test negative to the lactose fermentation.

Foods involved

The foods involved in the transmission of the disease include; meat especially pork, contaminated poultry products, unpasteurized milk and untreated water.

Sources and mechanism of contamination

Yersinia is transmitted through the consumption of contaminated food materials and though having a direct contact with infected animals.

Disease characteristics

The disease is characterized by vomiting, diarrhea, less severe fever and lower abdominal pain. The symptoms develop between 3 to 7 days after exposure, and if untreated, it may last up to several weeks.

Methods of microbiological examination of food and prevention

In determining the microbial analysis, the food component or fecal matter is analyzed using bacterial strains in the laboratory to assess the presence of the disease in the particular samples (Zhao et al., 2014). The disease can be prevented through upholding a clean environment and cooking foods efficiently to avoid the occurrence of any strains within the foods. Additionally, washing vegetables using clean water is an important aspect of keeping the disease away (NSW, 2017).

Cronobacter

General characteristics

A gram-negative rod-like bacterium oxidizes negatively. The Cronobacter species is associated with causing fatal disease incidents in children due to their lowered immune system and is caused by germs occurring within the environment (UNL Food, 2017).

Foods involved

The germs can be found in dry foods and powdered infant foods and starch.

Disease characteristics and prevention mechanisms

The infection can be reduced in children through enhancing exclusive breastfeeding program for the children and maintaining cleanliness while handling the children at all times (Zhao et al., 2014).

Family Vibrionaceae

Vibrio
General characteristics

The bacteria are curved and rod-shaped comprising of several species that cause foodborne diseases. They are non-spore forming with a single polar flagellum for mobility. The bacteria range from 1 to 3 centimeters long.

Growth and survival

The vibrio species can grow and survive at temperatures of about 20 to 450C. Their optimum pH for their survival is 6.7 with a possibility to survive between a pH of 5 to 9 (UNL Food, 2017).

Foods involved

The Vibrio bacteria are found in cooked raw foods and seafood.

Sources and mechanism of contamination

Either the Vibrio bacteria enter the human body through ingestion or through penetrate the skin of their target host when one gets into contact with the contaminated water.

Disease characteristics

The disease symptoms include; diarrhea coupled with abdominal pain, fever, vomiting, and nausea. The virulent factors are the prevalence of unclean drinking water for human consumption.

Methods of microbiological examination of food and prevention

The medical examination involves isolating the strains to identify their effect while also assessing the blood samples of individuals with symptoms suspected to be caused by Vibrio species (Zhao et al., 2014). Prevention involves cooking foods appropriately while also advocating for the availability of clean water for consumption.

Aeromonas
General characteristics

The bacteria are facultative anaerobes that are rod-shaped consisting of strands. The bacteria are widely found in fresh water, polluted waters and within the wastewater effluents.

Growth and survival

The bacteria can survive in nutrient-rich waters of warmer temperatures. In homes, it can survive in chlorinated waters as it can tolerate polluted environments such as polluted waters.

Sources and mechanism of contamination

Individuals can get contaminated when they get into contact with brackish water points since they pierce through the host’s body. The symptoms involve acute diarrhea and vomiting.

Methods of microbiological examination of food and prevention

The microbial investigation requires an analysis to determine the presence of the bacteria in the particular samples (Zhao et al., 2014). Controlling and preventing the disease entails boiling drinking water before consumption and avoiding contact with brackish water points.

Gram-positive (non-spore-forming pathogens)

Listeria monocytogenes

General characteristics and growth

A pathogenic facultative anaerobe bacterium causes listeriosis. Within the environment, it can survive in any oxygen conditions. Since it can grow in the host's cell, the listeria is a virulent pathogen can cause fatal situations in more than 20% in foods (NSW, 2017).

Additionally, the pathogen can grow to survive limited water and oxygen conditions that increase its growth and survival rates. However, the pathogen cannot survive under high temperatures and pasteurization. 

Foods involved

The pathogen is present in raw foods such as raw milk and foods made from raw milk, smoked refrigerated seafood, and fresh sprouts.

Sources and mechanism of contamination

The pathogen is transmitted through ingestion of contaminated foods into the human body. It is estimated that foodborne transmission causes over 80% of the illnesses.

Disease characteristics

The disease is characterized by; a feeling of fever, vomiting, diarrhea, and nausea in an individual. The virulence factors include the gram-negative lipopolysaccharide (NSW, 2017).

Methods of microbiological examination of food and prevention

The primary method of microbial testing for Listeria monocytogenes often involves the diagnosis of the food components suspected to contain the disease (UNL Food, 2017). Preventing the disease involves cooking food products from animal products and washing the food products to avoid transmission.

Staphylococcus aureus

General characteristics

The pathogen is a facultative anaerobe, gram-positive cocci that occur in clusters. As a non-motile pathogen, it does not produce spores and is positive on catalases while testing negative on oxidases.

Growth and survival

The temperature for growth of the pathogen ranges between 7 to 480C with an optimum temperature of 37 0C. The pH of 6.2 is adequate for its survival (UNL Food, 2017)

Foods involved

It is present in foods like; meat and poultry products, salads, products from the bakery, milk and the associated goods and creamed food items.

Sources and mechanism of contamination

The staph pathogen is transmitted through contact with the contaminated product.

Disease characteristics

The disease is characterized by vomiting, body boils, rashes, scalded skin condition and abdominal pains. 

Methods of microbiological examination in food and control/ prevention

The primary method for study involves the bacteriological analysis of the tube coagulase test (TCT) (UNL Food, 2017). Preventing the occurrence of the disease includes proper food handling and proper refrigeration.

Gram-positive (Spore-forming pathogens)

Clostridium botulinum

A rod-shaped anaerobic pathogen produces a neurotoxin, botulinum (UNL Food, 2017).

Growth and survival

The pathogen can grow under pH of over 4.6 in low acidic foods with a survival temperature of 20-450C (NSW, 2017).

Foods involved

Clostridium botulinum spores can be found in seafood, canned foods, corn syrup, vegetables, and fruits.

Disease characteristics

The disease paralyzes the nervous system, causes constipation, nausea, and vomiting. The pathogenic spores often enhance the transmission of disease-causing microorganisms within foods and when in foods, they result in the foodborne illnesses. It is also found in contaminated foods (UNL Food, 2017).

Methods of microbiological examination in food and control/ prevention

The microbial analysis involves the detection of bacterial toxins within the food samples. As such, in preventing the disease occurrence, it is essential to utilize approved heat processes for canning foods (UNL Food, 2017).

Clostridium perfringens

Clostridium perfringens is a rod-shaped anaerobic spore-forming bacterium that is enclosed in capsule smears.

Growth and survival

The growth temperature ranges between 15-550C with an optimum pH of 5-9 in which the spores can germinate and produce toxins (UNL Food, 2017).

Source and mechanism of transmission

The source of the organism include; the intestinal tracts of humans, soils, sewage and raw food with the bacteria. 

Foods involved

The foods involved include; roasted beef, cooked meat, and poultry products.

Disease characteristics

The disease causes gastrointestinal complications after consuming infected food containing the toxins. The disease symptoms include; abdominal pain, diarrhea, and nausea.

Methods of microbiological examination in food and control/ prevention

Controlling the spread of the illness involves properly cooking food and enhancing suitable storage conditions.

Viruses
Norovirus
General characteristics

Norovirus is a small virus contains RNA strands that have a protein coating (NSW, 2017). The virus comprises of amorphous structure non-enveloped and responsible for causing gastrointestinal complications (Lee et al., 2015).

Foods involved

The viruses are transmitted through contact with contaminated foods and water.

Source and mechanism of transmission

They can also be transmitted through the fecal-oral transmission.

Disease characteristics

The primary disease symptoms include; diarrhea, vomiting, nausea, and fever accompanied by a headache. The typical food vehicles include; poorly cooked foods and fast foods infected by the virus. The virulence factors involve binding to a variety of histo-blood antigens with the affinity for specific blood groups (Bradshaw & Jaykus, 2016).

Methods of microbiological examination in food and control/ prevention

The microbial analysis involves the real-time chain reaction tests to ascertain the presence of the disease. Hand washing is an important aspect in reducing the transmission cases.

Hepatitis A

General characteristics

A microscopic viral organism thrives in the host to survive. It is transmitted among individuals through food (Bradshaw & Jaykus, 2016). The sources of the virus are the intestinal tract of humans and in the contaminated waters.

Foods involved

The associated food for the organism is the seafood and food handlers with the disease.

Disease characteristics

Individuals suffering from Hepatitis A may release the virus in their feces before disease progression as such, any person suspected to have the disease should not handle food (Lee et al., 2015). The symptoms include; vomiting, fever, jaundice, lack of appetite and lethargy.

Methods of microbiological examination in food and control/ prevention

The medical examination involves laboratory investigation of the suspected individual cases. Prevention of the disease requires thorough cooking of foods and maintains high standards of hygiene (Lee et al., 2015)
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