CHAPTER TWO
LITERATURE VIEW
2.1	Over view of Food borne Pathogens
The World Health Organization (WHO) defines foodborne illnesses as diseases, usually either infectious or toxic in nature, caused by agents that enter the body through the ingestion of food. Though the global incidence of foodborne disease is difficult to estimate, it has been reported that in 2005 alone, 1.8 million people died from diarrheal diseases, and a great proportion of these cases can be attributed to contamination of food and drinking water (WHO, 2007).In industrialized countries, the percentage of the population suffering from foodborne diseases each year has been reported to be up to 30%. For example, the Centers for Disease Control and Prevention (CDC, 2005) estimated that around 76 million cases of foodborne diseases, resulting in 325,000 hospitalizations and 5,000 deaths, occur each year in the USA.Some foodborne diseases are well recognized but are considered emerging because they have recently become more common. Though there are various foodborne pathogens that have been identified for foodborne illness, Campylobacter, Salmonella, Listeria monocytogenes, and Escherichia coli O157:H7 have been generally found to be responsible for the majority of food-borne outbreaks (Alocilja and Radke, 2003; Chemburu et al., 2005).
For example, in Ireland, Campylobacter is the most important cause of sporadic cases of foodborne illness, with 1,815 cases of Campylobacter infection reported in 2006 (42.8/100, 000 population), which was over four times the number of Salmonellosis cases reported in the same year (FSAI, 2006). Also, most of the earlier and recent food product recalls are also due to these pathogens (Belson and Fahim, 2007).Food vendor services are on the increase, and responsibility for good manufacturing practices of food, such as good sanitary measures and proper food handling, have been transferred to food vendors who rarely enforce such practices. It has been reported that most food vendors in developing nations grossly lack formal knowledge of food preparation and hygiene (Olagoke et al., 2018).Chin-chinsnacksare the statuses of snacks being ready for immediate consumption at the point of sale. Chin-chinsnackscould be raw or cooked, hot or chilled, and can be consumed without further heat treatment. They can be described with different terms such as snacks, convenient, ready, and instant and fast foods.
In Nigeria today, much interest is being placed on the consumption of non-homemade foods like snacks, food from restaurants, or street foods. Chin-chinsnacks usually contain a number of ingredients which may or may not be cooked (Bello et al., 2023). Chin-chinsnacks, because of the fact that they are taken without further treatment, are expected to be balanced nutritionally, healthy, and easy to eat, provide quick energy, and be of great taste.
The food industry is the main party concerned with the presence of pathogenic microorganisms, where failure to detect a pathogen may lead to a dreadful effect. Although the safety of food has dramatically improved overall, progress is uneven, and foodborne outbreaks from microbial contamination, chemicals, and toxins are common in many countries (WHO, 2007).International trade statistics (2007) by the World Trade Organization (WTO) reported that Europe has accounted for 46% of world exports of agricultural products, where food represents 80% of agricultural exports (WTO, 2007). Trading of contaminated food between countries increases the potential for outbreaks, and consequently, health risks posed by microbial pathogens in food are of major concern to all governments.
2.2	Common Pathogens in Chin-chin Snacks
Chin-chin snacks are prone to contamination by various foodborne pathogens due to improper handling, storage, or preparation(WHO, 2007). The most common pathogens found in Chin-chinsnacks include:
	S/N
	PATHOGENS
	EXAMPLES

	1.
	Bacteria
	Salmonellaspp.,Escherichiacoli(E.coli),especiallyE.coliO157:H7,Staphylococcusaureus,Listeriamonocytogenes,Clostridiumperfringens, Bacilluscereus

	2.
	Viruses
	Norovirus, Hepatitis A Virus(HAV)

	3.
	Parasites
	Giardialamblia, Toxoplasmagondii, Cryptosporidiumspp.

	4.
	Fungi (Mycotoxins)
	Aspergillusspp.


2.3	Health Impacts of Food borne Pathogens
The World Health Organization (WHO) declared that around 600 million people fall ill as a result of foodborne disease (FBD), with 420,000 people dying each year (Jaffee et al., 2018) mentioned that the economic costs of FBD were about USD 20 billion annually.In Africa, three key hazards are known to impact public health, including bacterial and viral hazards, parasitic hazards, and natural chemical hazards. Together, bacterial and viral hazards account for about 70% of the overall estimated foodborne disease burden. Salmonella is responsible for the most mortality rate in Africa, i.e., about one-third of all foodborne hazards-related deaths - 32,000 annually.On the other hand, parasitic hazards make up roughly 17% of the FBD burden, with Taeniasolium, affecting millions of individuals and causing the death of about 15,000 people in Africa. Ascaris spp. is another major foodborne parasite of concern in the region.Finally, aflatoxin stands as the most predominant pervasive chemical hazard in sub-Saharan Africa. The WHO report concluded that aflatoxin-related FBD accounted for more than 1% of the total disease burden evaluated (Havelaar et al., 2015).Various studies to determine the presence of heavy metals and their toxicity levels in street-vended foods have been carried out in Nigeria. While Lead (Pb) has been the focus of many studies on heavy metals in street-vended foods in Nigeria, it is not the only heavy metal found in these foods. Other heavy metals such as Cadmium, Copper, Mercury, Iron, Zinc, Chromium, manganese, and Aluminium have also been detected in commonly consumed street foods sold in Nigeria.
However, the levels of these metals were found to be below the permissible limits set by the World Health Organization (WHO) for heavy metals, except for Lead. This is why Lead has received more attention in studies of heavy metals in street-vended foods in Nigeria, due to its high toxicity level and potential health risks. (Oyet& Samuel, 2020).
Generally, lead can be found in the environment from natural sources such as soil, water, and air pollution, as well as anthropogenic sources such as industrial activities, mining, and the use of lead-containing products such as gasoline, batteries, and paint.Street-vended foods can become contaminated with lead through several routes, such as the use of contaminated ingredients, contaminated water for washing and cooking, and the use of lead-containing utensils for cooking and serving. Additionally, lead may also leach into food from the environment during storage, handling, and transport.There are several negative impacts associated with the consumption of street-vended foods (SVFs) in Nigeria and other low- and middle-income countries. Some of these negative impacts include:
· Foodborne illnesses: As mentioned earlier, certain SVFs are prepared under unsanitary conditions, which can lead to foodborne illnesses such as diarrhea, cholera, and typhoid fever. These illnesses can result in dehydration, malnutrition, and in severe cases, even death.
· Nutritional deficiencies: SVFs are often sold as quick and cheap meals, which may not provide adequate nutrition. This can lead to nutritional deficiencies, particularly in vulnerable populations such as children and pregnant women.
· Increased risk of chronic diseases: SVFs are often high in fat, salt, and sugar, which can increase the risk of chronic diseases such as obesity, diabetes, and cardiovascular disease.
· Environmental pollution: The preparation and disposal of SVFs can contribute to environmental pollution, particularly in urban areas where they are popular. This can have negative impacts on the health of individuals living in these areas.
· Economic impact: While SVFs provide a source of income for many street vendors, the negative health impacts associated with their consumption can lead to increased healthcare costs and lost productivity, which can have a negative economic impact on individuals and the country as a whole.
2.4	Previous Studies on Food borne Pathogens
Research on the bacteriological safety of some Chin-chinsnacksvended on Onitsha-Owerri highways in southeast Nigeria showed the bacterial pollutants to be Bacillus Cereus, Staphylococcus aureus, Aspergillus Niger, Escherichia coli, Shigella spp., Salmonella spp., Enterococci, and Pseudomonas (Oranusi and Braide, 2012).A survey conducted among street food vendors in Benin City, Edo State revealed that 71.3% of the vendors were not familiar with the term “foodborne disease”, which was in contrast to a study conducted in Abeokuta, Nigeria where most vendors had heard of the term (Okojie&Isah, 2019).Furthermore, 73.9% of the vendors had never received any food safety training, which was associated with poor knowledge of food safety and hygiene as 78.3% of the vendors had poor knowledge of food safety (Okojie&Isah, 2019).
In another study, it was found that street food vendors in some parts of Lagos State, including Apapa, had high microbial loads in their foods, which could be attributed to poor food handling practices, inadequate sanitation at vending sites, improper waste disposal, and poor hygiene conditions of the vendors (Israel & Samuel, 2020).According to a study on food safety practices conducted in Asaba, Delta state, 51.7% of street food vendors (SFVs) did not wash food before cooking, and 41.7% did not practice personal hygiene during food handling. However, 91.7% of them obtained hygienic water, and most of the vendors used clean water and reusable towels to clean their utensils during food preparation (Gbigbi&Okonkwo, 2021).Similarly, a recent study on personal hygiene practices between SFVs and canteen food services in Northwestern Nigeria found that both groups had high measures of personal hygiene, with canteen food handlers scoring higher (74.0%) than street food vendors (70.2%) (Ibrahim et al., 2021).
2.5	Regulations and Standards for Street Food
Historically, past and present governments have made efforts to ensure the food safety and quality of countries' food supply chains. The first known law that addressed food safety in Nigeria was the Public Health Ordinance Cap 165 of 1958, which has its source in the Public Health Laws. Over the years, various legislation establishing different food control agencies in the country were enacted.Currently, there are more than 30 functional Food Safety Enabling Acts administered by different agencies across the federal, state, and local government council areas (Okoruwa&Onuigbo-Chatta, 2021).The National Council on Health of Nigeria produced a National Policy on Food Safety (NPFS) in 1999 after a series of meetings. The NPFS, which is part of the Nigerian National Health Policy, established a public-private partnership approach to addressing the country's food safety matters by establishing a National Committee on Food Safety, which included representatives across the food chain continuum.The NPFS serves as a national institutional framework for consolidating all of the country's existing food safety and control systems, thus guaranteeing food safety.
The relevant actors in food safety control in Nigeria include:
· The Federal Ministry of Health (FMoH)
· National Agency for Food and Drug Administration and Control (NAFDAC)
· Standards Organization of Nigeria (SON)
· Federal Ministry of Trade and Investment (FMITI)
· Federal Ministry of Environment (FMOE)
· The Federal Ministry of Agriculture and Rural Development (FMA&RD)
· The Federal Department of Fisheries
· Nigeria Plant Quarantine Service (NPQS)
· Consumer Protection Council (CPC)
· Federal Ministry of Education
· Local Government Areas (LGAs)
· Universities
· Research Institutes
· The private sector (Omojokun, 2013)
In 2014, the FMoH developed a National Policy on Food Safety and Implementation Strategy (NPFSIS) as part of the government’s initiatives to advance food safety by revising and modernizing important parts of the national food safety control system.According to the NPFSIS, Nigeria runs a multi-agency food safety control system that is further divided among different sectors with the aim of building and operating a contemporary and effective National Food Safety System.Currently, the advancement of food safety in the country made some gains with the proposed Draft Food Safety and Quality Bill (FSQB) developed in 2016. Although the bill addresses highlighted shortfalls identified in various laws on food safety, the passage of the bill into law has experienced major setbacks through the required legislative proceedings (Okoruwa & Onuigbo-Chatta, 2021).Inasmuch as a national policy on food safety exists, the impact of this policy on street food regulation in Nigeria is grossly underfelt. It is worth knowing that as comprehensive as the NPFSIS is, it only covers food safety issues in the formal sector of the economy (Okoruwa & Onuigbo-Chatta, 2021), leaving out food safety concerns posed by the huge and growing often informal, unregulated street vending sector.In Nigeria, street food vending activities, bukaterias (roadside restaurants), catering establishments, local abattoirs, and traditional markets are under the preview of the Local Government Area Councils.

