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ABSTRACT

INTRODUCTION: Food safety affects everyone worldwide. Individuals and the public can

experience health problems when proper food safety measures are compromised in any

country. Food production needs to be conducted safely to optimize individual and public

health. Food safety entails the protection of food supply chain at all the stages involved by

preventing the introduction, growth, and survival of risky chemical and microbial agents in

food items. Unsafe food containing harmful micro-organisms (bacteria, viruses, parasites), or

chemical substances cause more than 200 diseases. A high burden of health problems results

from unsafe food procedures annually worldwide. It is preferred that safety food measures are

put in place to prevent food-diseases globally among individuals and public for health security.

The aim of the article is to demonstrate the food safety issues existing in the communities
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from available evidence, their health implications and ways to optimize the safety procedures

to ensure healthy populations.

MATERIAL AND METHOD: A secondary study in the form of review of literature through

online search for articles and other academic publications from credible sources was

conducted. Relevant resources were identified and evidence extracted for the review.

RESULTS: Various food safety issues were recognized, including microbial food

contamination, chemical food contamination, food adulteration, food additive misuse,

mislabeling, genetically modified foods, and marketing of expired foods. They can affect food

products at any stage in the food supply chain.

DISCUSSION: Health impact of inadequate food safety includes diseases that affect

individuals and populations from insufficient food safety procedures. The health

consequences were identified and means to prevent them discussed.

CONCLUSIONS: As the health impact of inadequate food measures affect individuals and

populations, it is essential that all stakeholders including physicians collaborate in ensuring

proper food safety measures in order to prevent and manage the menace in humans.

Keywords: Food safety measures; Food safety issues; Public health; Foodborne illness.

INTRODUCTION

Food safety is an essential issue that affects everyone globally. Many countries throughout the

world are increasingly interdependent on the availability of their food supply and on its safety.

Thus, many people are becoming aware of the need to ensure food safety which they

increasingly value. Food production needs to be conducted safely to optimize public health

benefits and environmental gains. Food safety entails the protection of food supply chain

through introduction, growth, and survival of risky chemical and microbial agents [1,2].

Unsafe food that contains harmful micro-organisms (bacteria, viruses, parasites), or chemical

substances are responsible for greater than 200 diseases, ranging from infectious diseases to

cancers. About 600 million people worldwide fall ill after ingesting contaminated food, and

up to 420,000 die annually, leading to the loss of approximately 33 million disability adjusted

life years (DALYs) [3]. Under-5 children carry 40% of the burden of food borne diseases,

resulting in 125,000 deaths yearly [3]. Diarrheal diseases constitute the most common
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illnesses arising from the intake of contaminated food, causing up to 550 million people

becoming ill and 230,000 deaths annually [3]. Currently, the global dimensions within food

supply chains are challenging food safety procedures [1,4,5]. Food within the network of

national or international market may become frauded at any or different stages of the chain

such as manufacturing, co-packing, distribution and others [6,7,8].

Under public health, food safety within the food market remains one of the chief areas of

focus. This is because it affects individuals and groups of people worldwide, irrespective of

age, gender, race, or income level. Both the local and international food supply chains

continues to have significant impacts on food safety and therefore health of the public. As

food supply channel now cross numerous national borders thereby it poses huge health risks

to international health [9,10,11]. As foods are substances that we ingest in order to derive

nutrients required for maintaining our anatomical, physiologic, and biochemical mileu, they

present to our body usually with micro-organisms from the external environment which could

be hazardous to our body. It is therefore important that food safety measures are effectively

and optimally conducted in order to prevent diseases for individuals and the public. This

review article was conducted in order to identify the common public health risks associated

with food safety issues within the food supply chain. The review provides evidence to

improve food safety in the food market using risk-based food safety strategies. Healthcare

providers, researchers, and policy makers may utilize the results of this review to establish

protection of the public from undue health effects arising from due to consumption of poor

quality and unsafe foods.

FOOD SAFETY ISSUES IN THE FOODMARKET

Numerous issues regarding food safety are in existence, thus, there is the need to ensure

adequate food safety measures to safeguard the health of the public. Studies have revealed the

forms of food safety issues as follows:

Microbial Contamination of Foods

Pathogenic micro-organisms have been found in various food items within the food market.

Disease-causing bacteria identified include Alklegens spp., Arcobacter spp., Bacillus cereus,

Campylobacter spp., Citrobacter spp., Clostridium perfringens, Escherichia coli, Enterobacter

spp., Enterococcus spp., Klebsiella spp., Listeria spp., Proteus spp., Pseudomonas spp.,

Salmonella spp., Shigella spp., Staphylococcus aureus, and Vibrio spp. Furthermore, various
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fungus like Aspergillus flavus, Aspergillus niger, Blastomyces, Fusarium avenaceum,

Fusarium solani, Fusarium spp., Mucor spp., Penicillium digitatum, Rhizopus stolonifer,

Saccharomyces species, Saccharomyces dairensis, and Saccharomyces exiguus were

identified from diverse food items obtained from food stores and shops. As resistance to

different antimicrobials have been reported from various studies, it is therefore vital that the

safety of food is ensured at all stages from production of the raw form to the final product [12,

13-23].

Chemical Contamination of Foods

Chemical contamination of foods results in millions of food poisoning cases with thousands

of hospitalizations and deaths annually. Many chemicals have been found to be hazardous and

could result in food contamination. Chemicals in food, therefore constitute a major public

health concern regarding the food market and supply chain. Identified chemicals include

heavy metals, (e.g cadmium, copper, iron, nickel, lead, manganese, mercury, and zinc),

hydrocarbons (e.g benzo[a]pyrene and toluene), and other chemical compounds (e.g calcium

carbide and cyanide), persistent organic pollutants (e.g aldrin,

dichlorodiphenyltrichloroethane metabolites, endosulfans, perfluorooctanoic acid and

polychlorinated biphenyls), pesticide residuals (e.g dichlorvos, dimethoate, parathion,

parathion-methyl, and pirimiphos-methyl), non-volatile organic compounds (e.g chloroform,

formalin, patulin and urea), and volatile organic compounds (e.g benzene, ethyl benzene, and

o-xylene), are chemical contaminants identified by scientists. Mostly, the chemical

concentrations exceeded the tolerable set limit for consumable food items [24-33].

Food Adulteration

Food adulteration involves intentional or unintentional addition of unnecessary and often

harmful biological, chemical and physical, agents to food substances thereby decreasing the

quality of food. It also entails removal of genuine constituents and food processing conducted

in unhygienic manner [34]. The adulteration of food poses a key public health risk concerning

food safety issues in the food supply chain. Majority of the food items in the market been

adulterated in different degrees. The most common adulterants being added to food products

include chemicals (like ammonium sulfate, artificial color flavors, argemone oil, boric acid,

burnt mobil, burnt oil, caustic soda, copper chlorophyll, chlorofluorocarbon; DDT powder,

dimethyl/diethyl yellow, formalin, detergents, hydrogen peroxide, maleic anhydride, metanil

yellow, neutralizers, sorbitol, textile dye, ultramarine blue, rhodamine B., sodium bicarbonate,

sodium chloride, copper chlorophyll, urea fertilizer); items which are ingenuine food
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component (like cow’s fat and intestine in ghee, potato smash, sugar in honey, water in milk,

etc.); poor-quality products; and physical or inert agents (like brick powder and saw dust) are

the commonest adulterants added to different food items [35-42]. The aforementioned

chemicals which are used as adulterants possess a vast range of deleterious effects like cancer

on the health of consumers [34].

Misuse of Food additives

Food additives are substances which are not normally consumed as food alone, not typically

used as ideal ingredient in food (with or without nutritive value), but added intentionally to

food items for an industrial purpose during the production process in order to maintain the

nutritional quality of food. For instance, by preventing the degradation of essential amino

acids, unsaturated fats and vitamins; prolonging a product’s shelf life, for example through

inhibiting microbial growth; and maintaining and enhancing a product’s sensory features, like

colour, consistency, flavor, taste, and texture [43]. Certain substances are generally

recognized to be safe (GRAS) and can be utilized as food additives. However, misuse of

substances in forms like exceeding the maximum allowable concentration; utilizing non-

permitted substances; and mixing both permitted and non-permitted substances together

results in health hazards [44].

Food additives are known to be in wide misuse in the food market, and pose danger to

individual and public health. Reports showed that certain food sweeteners and colorants are

permitted for use, such as erythrosine, new coccine, ponceau, saccharin, sunset yellow FCF

(SSYFCF), and tartrazine, others may not be legalized based on different countries food

regulation, because their concentrations do exceed the allowed limit. In addition, some

colorants and sweeteners such as auramine, amaranth, carmoisine, cyclamate, malachite green,

metanil yellow, orange II, quinolone yellow, rhodamine B, and Sudan dyes (while some may

be acceptable depending on countries food regulation [45-51].

Mislabelling

The use of wrong labels on food products have been identified to pose major risk to people’s

health. Studies have revealed that substantial proportion of the food samples obtained from

food stores, restaurants, shops and restaurants were found to be entirely different through

genetic identification, from what was stated on the food labels, and thus regarded as

mislabeled. Seafood was identified as the food product most commonly mislabeled [52-67].



424

Genetically Modified Foods

Foods subjected to genetic modification have been found to pose risk to the health of man due

to the various diseases reported to be associated to such foods. The diseases include Acute

kidney failure, Alzheimer’s, diabetes, cancers of the thyroid/liver/bladder/pancreas/kidney,

end-stage renal disease, hepatitis C, hormonal imbalances, hypertension, end-stage renal

disease, lipoprotein metabolism disorder, myeloid leukemia, obesity, respiratory problems,

stroke, and susceptibility to infection or immunosuppression [68-71].

The potential hazards of GM foods include the potential for pleiotropic and insertional effects

(silencing of genes, changes in their level of expression or, potentially, the turning on of

existing genes that were not previously being expressed), effects on animal and human health

resulting from the increase of anti-nutrients, potential effects on human health resulting from

the use of viral DNA in plants, possible transfer of antibiotic-resistant genes to bacteria in

gastrointestinal tract, and possible effects of GM foods on allergic responses [72,73].

Expired Foods

Foods that have exceeded their use-by dates, or outdated foods have been noted to be sold in

restaurants, food stores and shops. The dubious act is contributing huge environmental and

public health risk, and several food products that have expired have been found to be on sale

of food stores [12].

FOOD RELATED HAZARDS AND HUMAN HEALTH

The food related issues stated earlier are the common public health risks concerning food

safety dilemmas in the food market. Food items or products can be contaminated in a place

and result in health problems in another place. The issues lead to consumers being exposed to

physical, biological and chemical hazards, thereby endangering the health of the public [74-

78]. Foods hazards are in a chain which can originate right from the source, through the stage

of transport, to processing, merchandising activities, and finally at the consumer level [79-83].

The risks associated with food safety are more prevalent in developing nations than developed

ones. The justification was identified in the easier contamination of food with microbes as a

result of inadequate hygiene and sanitation in developing countries [84-87]. Furthermore,

regulatory services are insufficient in low-income countries where a significant proportion of

food sellers do not comply with requirements and standards set by the regulatory agencies
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[88-90]. The enforcement of food safety laws is weak in developing nations especially

regarding the regulating the concentration of detrimental contaminants in food [91,92].

Information and technology needed for detecting fake and fraud products is mostly inadequate

in third world countries [93,95].

Lack of food safety protocols in each stage of the food supply chain, such as non-standard

food handling practices, unwholesome production process, inadequate agricultural practices,

inefficient transport system, ineffective marketing practices, and poor sanitation practices can

result in unpredictable microbial food contamination [96-100]. In addition, food safety issues

like adulteration, mislabeling, and marketing of expired food products also cause microbial

food contamination [23, 101-103]. Evidences globally have shown that microbial

contamination of foods is causing millions of diseases and thousands of deaths worldwide

[104]. This review has found that various microbial contaminants are more commonly in

found in developing countries than in developed countries. This is likely resulting from faecal

contamination of food items which appears to be common in developing nations due to

prominent poor sanitation conditions [105-107]. Furthermore, atmospheric conditions like

temperature and air system in food storage machineries are often not properly regulated in

developing nations. Therefore, the environment enables growth of molds. Various

Campylobacter species have been reported in developing countries, possibly due to lack of

advanced molecular techniques for identification of the microorganisms and specialized

cultivation techniques for culturing the microbes [108].

FOOD SAFETY MEASURES

Diagnostic Measures

The tracking and detection of microbials particularly pathogenic bacteria in food

items/products from their sources pose daunting challenges to all stakeholders including

producer, processor, distributor, and consumer of food alike. Moreover, epidemiologists and

clinicians are often faced with diagnostic and treatment dilemmas of patients with presenting

with symptoms of foodborne infectious diseases in health facilities. In preventing foodborne

infections, and ensuring safety of foods, rapid and diagnostic methods for detecting foodborne

pathogens is vital under public health bio-surveillance [109-111].

In general, culture-based tests are becoming outdated, now being substituted by more

sensitive and culture-independent diagnostic tests like PCR panels and antigen-based assays
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[112]. Although, the tests are utilized mainly in public health laboratories, they are not readily

handy for practitioners in industrial settings and clinical fields [113].

Nuclear Magnetic Resonance (NMR) nanotechnology platform functions by detecting

multiple target microbials that are hybridizing to the DNA or protein of pathogen in the

device chamber for running assays using antibodies, nucleic acid, and other biomarkers [114].

Another method is the Polymerase chain reaction (PCR) based assay, enzyme linked immuno-

sorbent assay (ELISA) and instruments rely on wide enrichment (up to 24 h) to generate

enough cells for detection. After enrichment, the assay entails DNA amplification and

detection. The whole process from enrichment to detection can take numerous hours to days.

[115, 116].

PHYSICIAN’S ROLE IN FOOD THERAPY

Medical professionals mainly focus on treating diseases without consideration for whether the

cause is due to long-term exposure to unhygienic or contaminated food items or products.

Many dietitians lay emphasis on counting the amount of calories of macronutrients regardless

of chemicals added to the food product which have lack nutrient values. The food industry

may be targeting profit for obvious business reasons, without consideration for the health of

people. Therefore, medical experts in food therapy have a vital role to play. They were asked

to exercise duty to enhance ensure food quality and safety of populations [117]. Therefore, it

is vital that physicians are aware of the various types of food products that are available for

people in their environment and which they consume. In addition, it is essential for the

physicians to go extra mile in knowing the chemical substances that have been added to the

food products. This step on the part of health professionals would enhance safety measures by

finding out which disease conditions that could arise from the known chemical agents. Thus,

epidemiologic studies by health researchers could help to associate the risk associated with

excessive consumption of the chemical substances, and thus prevention could be made

possible. The physician-scientist would be able to raise alarm of outbreaks of food poisoning

arising from suspected food products, and guide appropriate measures to be taken at the

clinical and population health levels.
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GOVERNMENT ROLE IN REGULATING FOOD SAFETY

Food safety is regulated in different countries using equitable law enforcement and sound

science. Laws and regulations are enacted to protect the continuous supply of foods that are

safe for people’s consumption to ensure health and wellness. The core aim of establishing

Food and Drug Administration (FDA) agencies is to be responsible for ensuring compliance

to food safety laws and regulations, generally through three goals in protecting people’s

health and safety: (a) Informing people of nutrition and food product components (b)

Enforcing contemporary laws and regulations regarding food industry for ensuring the supply

of healthy food products (c) Investigating and eliminating potential contaminants and

prosecuting economic fraud through monitoring and surveillance on food supply chain

[113,118].

FOOD SAFETY PROGRAMS AND TOOLS

Food surveillance entails investigating and controlling the movement of potentially

contaminated food products. Field inspecting officers are granted power to conduct activities

according to the government agency laws. Agencies may obtain tips from secret agents who

may initiate search for some food products to undergo surveillance testing if there is suspicion

of foul play like inconsistent labeling, or questionable sources. Contaminants exceeding legal

limits would be re-tested within fragmented samples sent to two different laboratories for

ensuring fairness. Food safety inspectors are response for inspecting foods during packaging,

labeling, distribution and storage. Likewise, inspector officer can assume responsibility for

food safety measures when food products are retail stores. Reports of “accidental” exposure

program is in use and works well in various countries. Food products can accidentally be

exposed to contaminants undeliberately or unknowingly through use of contaminated

products like microbials, pesticides, industrial chemicals and natural toxicants. In such events,

the manufacturer or merchant can willingly report such contamination to FDA. The agency

will then send specialists trained in food safety procedures to go and to conduct regulatory

and scientific actions in the food industry [114].
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CONCLUSION.

To conclude, human health at both individual and population levels is affected by the nature

of foods and chemical substances ingested. There exists various forms of food substances that

are added to foods for different functions. However, unsafe levels in, or inappropriate addition

of many chemicals to food result in diseases affecting human health. Many chronic diseases

have been linked to the ingestion of different chemical substances directly or indirectly

ingested. It is important that a collaborative effort by all stakeholders including the food

industry, food scientists, government authorities, regulatory agencies, and health professionals,

is ensured in all nations in other to optimize the health of man through effective and efficient

food safety measures.
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