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Abstract | Food safety refers to the potentially hazardous agents or contaminants present in food that can
cause food-borne illness. These extraneous agents are causing morbidity and mortality. Contamination of
tfood by various agents includes physical, chemical, and microbiological. Food safety ensures that what we eat,
chew, or drink is safe for human health. The whole food chain should be monitored right from production
to consumption. The public health burden of developing countries is increasing beyond their resources. In
developing countries like Pakistan, food safety issues result in serious health issues. Diarrhea is perhaps the
most important problem that is responsible for more than half of the global burden of food borne diseases,
causing 550 million people to fall ill and 230,000 deaths every year. Children are at particular risk of food
borne diarrheal diseases, with 220 million falling ill and 96000 dying every year. There is a persistent rise in
the health expenditure of Pakistan. Pakistan is spending 0.5 to 0.8% of its GDP. Total health expenditure
during 2016-17 remains at 145.97 billion showing an increase of 9 percent over the last year. Pakistan has
dire need of revamping the food safety policy and infrastructure. Food being an important intake is a major
source of human exposure. Finally, risk of unsafe communication is required for management and prevention
of consumer-based food borne illness, most prevailing illness. We ignore food safety challenges at our peril as
potential consequences of a lapse are huge; keeping the food supply safe is a never-ending task.
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Introduction

];‘ood safety is a multidisciplinary scientific
approach that emphasizes on reduction and
prevention of food-borne illness by ensuring safe
intake. Food safety is a chain of management
starting from production to consumption of food.
Food safety measures range from simple household
preparatory operation to the molecular approach
being used to alleviate the arsenic in rice. Food safety
measures not only are taken after the harvest of

eatable commodities. These should be implemented
right from the production premises to the final
consumption. Food contamination is caused by biotic
and abiotic factors. The abiotic and biotic factors
may be pathogenic and non-pathogenic. Among the
abiotic contamination environmental contamination
is causing raw food external contamination,
transportation in non-sanitized containers, storage
inappropriately,  processing  premises  packing
material (Nerin ez a/., 2016). Soil, Irrigation source,
animal dung is the major contributory at farm level
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contamination. Chemical contamination may also
occur at farm level non-voluntary chemical mixing
with eatables. Pesticide bottles are washed with the
irrigation water and produce is also washed by this
contaminated water hence makes it unfit for human
consumption (Marriott ez a/., 2018).

Large food production volume to feed the increasing
population has increased microbiological infestation.
Food born and water-born contamination causing
morbidity and mortality in infants. According to the
WHO (World Health Organization) Waterborne
diarrheal disease kills about 2.2 million people
annually (Marusi¢, 2011). Food-borne illness is a
threat to developing countries. Mode of transmission
has a wide range from physical to microbiological
contamination. Among the microbial pathogenicity
Clostridium botulinum, Vibrio cholera, Salmonella
typhus, Campylobacter spp., Toxoplasma gondii,
Listeria monocytogenes, and Nosocomial rotavirus
which causes gastroenterocolitis in children (Javed,
20165 Nitsch-Osuch er /., 2013). Food born

contamination is shown in Table 1.

Food-borne contamination is a global threat not
only for developing countries where the sanitary
and hygienic conditions are not up to the mark
thus facilitating its outbreaks. Comprehensive food
safety measures are in need to be opted to restrict
the economic burden. Food safety measures are
imposing a 7 billion dollar economic burden on the
USA. (Hussain and Dawson, 2013). The public health
burden of Pakistan is increasing and imposing social
as well as economic constraints. Total health care
expenditure of Pakistan in 2000-01 was 24.28 billion
rupees and in 2017-18 it has increased up to Rs.384.57
billion for the fiscal year 2017-18. The alarmingly
increasing health care budget of Pakistan is imposing
an extra economic burden. UN member states have
to include 169 targets and 17 goals to frame their
socioeconomic policies. Sustainable goals 3 and 6 are
related to the health of people. This will be a milestone
in decreasing the public health burden of Pakistan.

Social behavior and activities of the people impart a
major impact on food safety and foodborne illness.
Safe feeding of the 9 billion populations is a challenge
in the present scenario. Epidemiological studies are
also important to evaluate the association between
unsafe feeding, morbidity, and mortality. Developed

countries have decreased the public health burden

caused by unsafe intakes by practicing appropriate
measures. Food safety is not merely related to health
but also has a potential social and economic impact.

Multidisciplinary contamination of food

Globalization and domestication are major
contributory of food born contamination and illness.
‘The mode of contaminationvaries from microorganism
to the physical substances which are being mixed
up in foodstuff intentionally or non-intentionally.
Contamination may be external or internal. Where
external contaminations are caused by physical factors
such soil, water, air, dust, irrigation water, insects,
rodents, and by different farm operations (Marriott e
al.,2018). Food chain toxin cycle is shown in Figure 1.

Figure 1: Food chain Contamination cycle.

Biological contamination is either pathogenic or
non-pathogenic. Pathogenicity of microorganisms
contaminating food varies from morbidity to
mortality. Diversified food safety measures are needed
to prevent food borne illness because these organisms
are well opted with the environmental conditions,
multiple host range and rapid reproduction
mechanism (Adamus-Bialek and Wawszczak, 2015).
Listeria  monocytogenes, Escherichia coli, Salmonella
spp., Clostridium botulinum are the major bacterial
contaminants. Potential measure to control their
pathogenic impact need adoption of proper sanitary
and hygienic conditions not only in processing
premises but also in the production and consumption
vicinities (Gorman ez a/.,2002; Redmond ez al., 2004;
Wright ez al., 2004).

Diarrhea and other systemic infections are caused
primarily by the Salmonella affect immune deficient,
infants and elder persons. Salmonella enteridus affected
about 800,000 to four million peoples annually in
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USA only. Eggs are the most prominent food (Coker
et al, 2002) infecting people. Campylobacter is
intestinal infecting bacteria. Pathogenicity may result
in morbidity to mortality. Campylobacter jejuni and C.
coli are food borne infectious agents causes Guillain-
Barr syndrome. Raw milk and untreated water is major

carrier of these bacteria. Some physical extraneous
substance which don’t induce pathogenicity but are
not safe to be ingested with food stuff. Food containing
these extraneous material iron pieces etc. can cause
injury by mechanical abrasion in gastrointestinal
track. Microbial toxin effect is shown in Table 2.

Table 1: Water contaminants and their health hazards.

Toxicant Disorder/Disease References

Bisphenol A and some alkyl- endocrine disrupting effects on humans by altering the Anku ¢z a/. (2017)
phenols development of mammary glands

Malathion disruption of the functioning of the cholinergic system Tchounwou ez a/. (2015)

Alachlor, atrazine, benomyl,
2,4-D, diazinon, gossypol,

1,1-dichloroethane

Abnormal sperm (morphology, motility, and sperm
count) Chloracne Leukemia, reproductive, immuno-
logical, and neurological cancers

Organochlorine pesticides

Lead

Mercury

Arsenic

Fluoride

Selenium and uranium

Nitrate

Cataracts

Cerebral palsy

Cancer of the skin, lung, bladder and probably liver,

hyperkeratosis and peripheral vascular disease

Dental fluorosis, an unsightly brown mottling of teeth,

higher intakes result in skeletal fluorosis, a condition
arising from increasing bone density and which can
eventually lead to fractures and crippling skeletal
deformity

loss of hair, weakened nails and skin lesions, and more

seriously, changes in peripheral nerves and decreased
prothrombin time

Stomach, esophagus, bladder, brain, colon, rectum,
pancreas, ovarian, and kidney cancers, adverse preg-
nancy outcomes, diabetes and thyroid disorders

Table 2: Microbial contamination health hazards.

Toxicant

B. pertussis

Disorder/Disease

disease progression via endocytosed into a cell

Staphylococcus aureus and modify the host’s cells without

Sl‘reptacaccm pyogenes.
Salmonella

Species

Eschersia Coli

Campylobacter

Clostridium botulinum

Vibrio cholera

Internalizing, Nausea, Vomiting, Abdominal, cramps,
Diarrhea, Fever, Chills, Headache and Blood in the
stool

Abdominal cramping, sudden, severe watery diarrhea
that may change to bloody stools, gas, loss of appetite
or nausea, vomiting, fatigue and fever.

Belly cramps, Bloating and Fever

Difficulty swallowing or speaking, Dry mouth, Facial
weakness on both sides of the face, Blurred or double
vision, drooping, abdominal cramps and Paralysis.

Watery diarrhea, Rapid heart rate, Loss of skin elas-
ticity, Dry mucous membranes (dry mouth) and Low
blood pressure.

(Fawell and Nieuwenhuijsen, 2003; Hughes,
2002; Papanikolaou ez a/., 2005)

(Fawell and Nieuwenhuijsen, 2003; Patra e al.,
2011; Patrick, 2006; Sokol et a., 1985)

(Bernhoft, 2012; Berry and Ralston, 2008; Fawell
and Nieuwenhuijsen, 2003)

(Fawell and Nieuwenhuijsen, 2003) and (Hu-
mans Organization and Cancer, 2004; Ramesh e#
al., 2014)

(Fawell and Nieuwenhuijsen, 2003; Hughes,
2002; Humans ez al., 2004; Ramesh ez al., 2014;
Zahir et al., 2005)

(Berry and Ralston, 2008; Buschmann ez a/.,
2008; Fawell and Nieuwenhuijsen, 2003)

(Berry and Ralston, 2008; Hickey and Martin,
2009; Lee and Beauchemin, 2014; Santamaria,
2006)
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Global/ Pakistan health and nutrition burden
According to the economic survey there is consistent
increase in the health budget each year. Data revealed
in economic survey 2017 demands solid food safety
policy which will be effective to decrease the public
health burden of the country and will uplift the
living standard of the people. Public health burden
of Pakistan is shown in graph 1. Public health burden
and GDP % is shown in graph 2.

A study was carried out to investigate the microbial
load of fresh vegetables in Multan city. Vegetables are
grown near the cities by irrigating with sewage water.
Sewage water is a potential contaminator of these
fruits and vegetables and contributing to the outbreak
of food-borne illness. These vegetables contained
a higher microbial percentage of Staphylococcus
aureus, Pseudomonas aeruginosa, E. co/i, Enterobacter
spp- and Salmonella spp. to be 48%, 60%, 48%,
64%, and 8% (Razzaq ef al., 2014). Another study
indicated that eatables such as burger, chaana chart,
and fruit chart, and samosa have alarmingly high
total coliform, §. aureus, and salmonella spp. count.
'This microbial infestation has been propagated by the
street vendor preparing these eatables in non-hygienic
and unsanitary conditions. Street vendors are a major
contributory to increasing food-borne illness (Afreen
et al.,2016).

Water is the basic necessity and required to sustain
life. The importance of water has been revealed
in Holy Quran. Life has been created with water.
Contaminated water is out breaking gastrointestinal
as well as chronic liver disease. The situation is more
miserable in the urban population rather than the rural
population. Water is being contaminated by various
environmental and biological factors. Water horizon
below the soil is being polluted by synthetic fertilizers,
pesticides, and herbicides. Intake of contaminated
water is causing foodborne illness. Among the food
bore illness diarrheal problem is the overwhelming
and major contributor of infants’ mortality. E. coli,
Citrobacter, Enterobacter, and Kiebsiella species are
the major contaminator of water among bacteria.
In Pakistan, only 20 % population has access to safe
drinking water. Waterborne disease contributing to
80% of all diseases and 33 % of all death (Hashml e#
al., 2005).

Water is the basic necessity and required to sustain
life. The importance of water has been revealed

in Holy Quran. Life has been created with water.
Contaminated water is out breaking gastrointestinal
as well as chronic liver disease. The situation is more
miserable in the urban population rather than the rural
population. Water is being contaminated by various
environmental and biological factors. Water horizon
below the soil is being polluted by synthetic fertilizers,
pesticides, and herbicides. Intake of contaminated
water is causing foodborne illness. Among the food
bore illness diarrheal problem is the overwhelming
and major contributor of infants’ mortality. E. co/i,
Citrobacter, Enterobacter, and Kiebsiella species are
the major contaminator of water among bacteria.
In Pakistan, only 20 % population has access to safe
drinking water. Waterborne disease contributing to
80% of all diseases and 33 % of all death (Hashml e#
al., 2005).

Pakistan: Present scenario of food safety

Globalization and urbanization have increased
the food demand for the population. Ensuring the
population health extensively needs food safety
measures. Street vendors involved in the eatable
business and household have to be focused to
create mass awareness of the food chain, food born
contamination, ways to prevent/reduce instant
food contamination, sanitation, and hygienic
conditions. Globally food safety has got attention
in Uruguay round 1995 during the international
trade conference. Food regulations and standards
are being observed throughout the production,
processing, and consumption chain to ensure food
safety. Punjab province has taken the initiative
taking into consideration of food safety importance
tormulated Punjab food Authority Act, 2011 which
has been followed by KPK in 2014. Two provinces of
Pakistan have an organization for the standardization
and regulation of food standards. Punjab Pure Food
Rules cover about 104 food items with nine broader
categories. Food safety is not only a national need
now. International trade prerequisite the food safety
measure for the export of the food items either raw or
processed. ISO (The International Organization for
Standardization) is an international standard-setting
body. It is headquartered in Geneva, Switzerland, with
162 member countries. USA, EU, and the majority of
Gulf countries allow the import and export of eatables
if have the food safety certification. The government
of Pakistan has adopted 22070 ISO Standards and
developed 8857 Pakistan Standards. Food Standards

are aligned with Codex Alimentarius Commission
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and traceable with WHO.

Food safety technologies and policy

Production chain of fruit and vegetables should be
critically evaluated by considering the sources of
infection. No innovative antimicrobial chemical
available that could be applied effectively and
efficiently to remove pathogenic microbes (Plantation
to production). Contamination at production can
multiply the microbial load, hence could increase
its pathogenicity. Washing of fruit and vegetables
at production site in running water can effectively
reduce its pathogenic load and make it safer for
human consumption. Disinfection could also reduce
the microbial up to the extent to make farm produce
more safe and healthy. Government and food safety
regulatory organization should provide resources and
technical guidance to the producer to make their
produce safe.

Food safety requirements for processing premises

Processing premises should opt appropriate location
and design, equipment design, pest control, waste
management, sanitary measures. Personnel hygiene,
appropriate handling, packaging and storage and

training of staff to ensure end product safety.

Food safety requirements related to processing

Food safety can ensure by proper food processing
operations including use of food additives, food
preservatives, flavoring, antioxidants, antimicrobial

agents to ensure the quality and safety of processed
tood.

Food safety certification in Pakistan

Following are the organization involved in the
food safety certification. The following certification
agencies should address the food safety issue at
gross root level. Being developing country our
food business is predominately run by the street
vendors. Comprehensive action plan is needed to
address the food vendors regarding their knowledge
about safe food, its handling and health hazards for
using un safe food. SGS Pakistan (Pvt.) Limited,
Systems and Servicer Certification Supporting an
organization’s aims and objectives, an ISO 9001, ISO
22000 QMS documents the processes, procedures,
and responsibilities for achieving quality policies
and objectives. Based on eight quality management
principles, the ISO 9001:2015 standard defines the

way an organization operates to meet the requirements

of its customers and stakeholders including customer
focusing, leadership, and involvement of people,
process approach, organizational context, continual
improvement, fact-based decision making and risk-

based thinking.

Bureau Veritas Certification (BV Certification)
enable organization compete in the global food and
beverage industry, players must demonstrate that their
products, processes and services meet the highest levels
of safety, quality and responsibility, while keeping up
with evolving trends and market demands. Whether
you are a food manufacturer, processor, importer,
supplier or retailer, stringent industry and regulatory
standards, and complex, globalized supply chains are
making this an increasingly challenging task.

Certification Services Pakistan (CeSP)isa Conformity
Assessment Body established to provide certification,
training and inspection services as per requirements
of National and International Standards like
Quality Management System (QMS), Environment
Management System (EMS), Occupational Health
and Safety Management System (OHSAS), Food
Safety Management System (FSMS) and Information
Security Management System (ISMS), Halaal
Food Management System (PS 3733), personnel
certification, product certification, inspection services
and/or any other field of certification emerging from
time to time. CeSP team includes qualified and
competent management system auditors, trainers
and support staff committed to provide professional
and value added services to its customers. Provincial
food authorities entrusts the following functions and
responsibilities to regulates and monitors the food
business in order to ensure compliance by farmers,
manufacturers, distributors, importers and other
stake holders in orders to provide safe food, formulate
standards, procedures, processes and guidelines in
relation to any aspect of food including food business,
food labeling, food additive, and specify appropriate
enforcement systems, enforcement of food safety and
quality standards, specify procedures and guidelines
for setting up and up-gradation of food laboratories,
specify licensing, prohibition orders, recall procedures,
improvement notices and prosecution in the court of
law, provides scientific advice and technical support
to the Government in matters relating to food
safety, establishment of food laboratories, organize
training programme in food safety and standards,
promote general awareness regarding food safety
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and standards, certify food products/items for export,
forward and backward traceability of food items and
surveillance including collection, integration, analysis,
interpretation and dissemination of data related to
tood and nutrient intakes.
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Conclusions and Recommendations

A major barrier in the implementation of efficacious
food safety standards includes improper time and
financial resources for the proper function of food
regulatory organizations. Massive training and food
handling equipment could be an effective tool to have
its eflicacy but have a high initial cost. Food handler’s
especially street vendors are illiterate so their literacy
level is a huge barrier against their education regarding
safe food. Communication strategies should be framed

in the local language and culture should be highly
focused. The whole food chain should be focused and
the person involved in the food business should be
aware of the nature, composition, and perishability
of foodstuft being handled by them. Food safety
regulatory organizations should focus on massive
awareness campaigns instead of imposing heavy fines
for revenue generation. Lack of knowledge, lack of set
standards, attitude, lack of time, lack of motivation.
lack of experience, lack of facilities, and inadequate
equipment are prominent barriers in implementing
food safety regulations. National Food safety council
is needed to be established under the umbrella of the
Federal Government. NFSC will be the regulatory
authority for the provincial bodies. Instead of
imposing fines, the food authorities should organize
mass awareness campaigns to give an understanding
of safe food and foodborne illness especially in the
remote areas of Pakistan. The street vendor and
household who are involved in food preparation
should be educating regarding sanitation and hygienic
conditions. This will be a milestone in the reduction
of the public health burden of the country and term
will ensure the prosperity of the people also. National
Food safety council is needed to be established
under the umbrella of Federal Government. NFSC
will be the regulatory authority for the provincial
bodies. Instead of imposing fines the food authorities
should organize mass awareness campaign to give the
understanding of safe food and food borne illness
especially in the remote areas of Pakistan. Street
vendor and household who are involved in food
preparation should be educating regarding sanitation
and hygienic conditions. This will be milestone in
reduction of public health burden of the country and
in term will ensure the prosperity of the people also.

Novelty Statement

Manuscript covers food safety scenario, food borne
illness, present interventions and future perspective of
food safety in Pakistan. This is novelty of this man-
uscript. Contamination chain is shown in pictorial
demonstration to have better understanding of con-
tamination.
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