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1. Introduction

Food safety has now become a public health issue in 
developing countries and is regarded a fundamental element 
of international trade. Economic growth of the developing 
nations seems to be solely dependent upon food safety 
however; evidence suggests current food safety status of 
resource limited countries to be highly inacceptable and 
distressing. Poverty appears to be a primary indicator 
for engendering food safety issues in poorer societies 
where frequent natural calamities and disasters typically 
exacerbate the issue. Global intervention is essentially 
needed to scale up efforts for ensuring food safety at gross 
root level in developing countries (Akhtar et al., 2012).

Pakistan is the sixth most populated country in the world 
with a population of 180.1 million which is projected to 
reach 210.13 million by 2020 (Nizami, 2010). According 
to Human Development Indices (2009), around 20% of the 

population has been living below the international poverty 
line of US$ 1.25 per day. Disease burden is enormous with 
unsatisfactory maternal and child health conditions despite 
the fact that Pakistan expends 2.5% of its gross domestic 
product on health (WHO, 2011). Safety status of Pakistani 
foods is highly hazardous as a wide range of food products 
especially street-vended foods have been found to be 
chemically and microbiologically contaminated (Akhtar, 
2015; Akhtar et al., 2013a; Farzana et al., 2009).

Given the role of media, global campaigning and local 
interventions to create awareness on bacterial pathogenesis, 
the magnitude of foodborne illness, especially diarrhoea, 
gastroenteritis, and upper respiratory tract infections 
continue to grow among children in Pakistan. Several 
indigenous milk products were found to be heavily 
contaminated with foodborne pathogens such as 
Staphylococcus aureus, Escherichia coli, and Klebsiella spp., 
resulting in the hospitalisation of subjects after ingesting 
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these products (Akhtar et al., 2012; Farzana et al., 2009). 
Though, a considerable number of foodborne illness cases 
go unreported and unrecognised in Pakistan yet botulism, 
Campylobacter infection, shigellosis, E. coli infection, S. 
aureus infection, listeriosis and Vibrio cholera infection 
continue to trouble populations especially those living in 
poorer settings of Pakistan (Akhtar, 2015; Akhtar et al., 2012).

Aflatoxins are the metabolites of fungal contamination in a 
variety of foods. These fungi hold the ability to thrive at low 
moisture levels and proliferate in stored foods, especially 
nuts, spices and storage grains. Pakistani foods have been 
shown to be highly implicated with aflatoxin contamination 
because of the warm and humid climate and the situation 
is worsened by malpractices during handling and storage 
of many edible commodities (Akhtar et al., 2010; Mobeen 
et al., 2011).

There is an ever-growing amount of literature available to 
demonstrate health risks and mortality associated with the 
ingestion of foods containing pesticides residues especially 
in countries of the developing world where no precise and 
integrated system of agriculture exists. Evidence is available 
to confirm Pakistani population to be gravely predisposed 
to the risk of ingesting foods contaminated with pesticide 
residues thus leading to high resurgence of various forms 
of cancer. Several reports have also confirmed high rate of 
mortality resulting from the consumption of contaminated 
foods (Akhtar, 2015). Likewise, presence of heavy metals and 
a number of adulterants in several foods, especially milk, 
is a major threat to human health. Several studies reported 
varying levels of different heavy metals in some Pakistani 
foods (Jalbani et al., 2010; Kazi et al., 2010; Zahir et al., 2009). 
Milk has been gravely adulterated as considerable number of 
adulterants have been reported in the literature that are used 
to debase the quality of milk including hydrogen peroxide 
(Murthy et al., 1981), carbonates, bicarbonates (Rideout 
et al., 2008), urea (Baumgartner et al., 2005), boric soda 
(See et al., 2010) and formalin (Gwin et al., 2009). These 
hazardous chemical compounds intoxicate the milk, leading 
to the onset of disease such as vomiting, diarrhoea, and 
abdominal pain, shallow respiration, bleeding from uterus, 
kidney damage and cancer.

The economic loss resulting from virtual absence of food 
safety system is huge and hampers Pakistani nation to step 
on the track of progress and prosperity. The state of food 
safety is very hostile to the health and economic wellbeing of 
the population. The country bears massive economic burden 
for being unable to resolve the critical issue of food safety. 
Apparently, no concerted efforts have yet been directed 
in terms of monitoring, surveillance, control, legislation, 
awareness and advocacy on food safety in Pakistan. Several 
indicators have been identified as rudimentary barriers to 
prevent and control this multipronged threat to human 
health including consumers’ economic constraints to access 

safe food, considering food safety as a low priority plan, 
poor legislation and an imprecise health care system. This 
situation further heightens the likelihood of the incidence 
of foodborne illness and enhances disease burden. Food 
safety in different food chains like industries, hotels and 
restaurants cannot be successfully achieved without 
strict monitoring and surveillance. Indeed, not much has 
been done in the realm of food safety in Pakistan and the 
prevailing conditions warrant immediate interventions to 
modulate human health risks associated with inadequate 
food system. Seemingly, there exists an abysmal gap 
between the sensitivity of the issue and the government’s 
understanding and priority to address this problem (Akhtar, 
2015; Akhtar et al., 2012).

2. Bacterial pathogenesis in Pakistan

Ingestion of improperly processed canned foods has been 
particularly associated with the onset of botulism. There 
are primarily 4 major species of Clostridium namely 
Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens and Clostridium tetani. Proliferation of C. 
botulinum in foods is marked with the production of 
a potent neurotoxin which can rapidly result in severe 
neuroparalytic syndrome on ingestion of contaminated 
food (Skarin et al., 2011). Pakistan lacks a precise system of 
diagnosis of botulism and therefore a considerable number 
of cases go undiagnosed and unreported.

Shigellosis is generally caused by 4 main serotypes, Shigella 
sonnei, Shigella boydii, Shigella flexneri and Shigella 
dysenteria and is represented as fever, abdominal cramps, 
and tenesmus resulting in hemolytic uremic syndrome. 
Several estimates have revealed high rate of child deaths 
(576,000 annually) associated with shigellosis in Northern 
Pakistan. The frequency of shigellosis in community settings 
of Pakistan is hard to reduce as long as proper sanitation 
and hygiene are improved (Soofi et al., 2011).

Campylobacter jejuni has been recognised as potential 
milk borne pathogen (Serichantalergs et al., 2007) and 
virtually no surveillance or monitoring system exists to 
control campylobacteriosis in Pakistan. These conditions 
have led to the occurrence of frequent episodes of 
Campylobacter infections (Gibreel and Taylor, 2006). In 
the same way, aggressive form of shiga toxin-producing 
enterohemorrhagic E. coli O104:H4 is known to cause 
hemolytic uremic syndrome and kidney failure (Sinha, 
2011). The recent incidence of E. coli O104:H4 in Germany 
(Greinacher et al., 2011) is an example of the severity of the 
risks associated with deadly strain of shiga toxin-producing 
E. coli. Gastroenteritis caused by S. aureus in Pakistan 
is a routine foodborne illness distressing thousands of 
people each year. Summer season promotes the prevalence 
of this infection on consumption of contaminated and 
poorly handled foods stored at elevated temperature. 
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Street-vended foods seem to substantially contribute to 
the mortality rate due to this type of food infection in 
Pakistan. Methicillin-resistant S. aureus is also considered 
to be the most dreadful bacterial strain that causes human 
infections (Nickerson et al., 2006).

High prevalence of salmonellosis adds to the sufferings of 
the population especially the have-nots and all impoverished 
communities in Pakistan. The infection has been established 
as a major public health problem due to the frequency of 
typhoid fever incidences. The disease has shown to exert a 
direct impact on the socioeconomic status of the affected 
population and scales up the level of poverty (Hassan et al., 
2008; Razzaque et al., 2009). Chickens have been associated 
with Salmonella which through poultry products, are 
subsequently transmitted to humans to cause disease (Flor 
et al., 2011; Rajashekara et al., 2000).

Listeriosis is mostly manifested as diarrhea, fever, nausea, 
and vomiting (Ooi and Lorber 2005). Listeria monocytogenes 
have the ability to thrive at refrigeration temperatures and 
at a wide range of pH, and this ability of the microorganism 
endangers the safety of food products kept over at low 
temperatures (Moretro and Langsrud, 2004; WHO, 1988).

Data on the prevalence and outbreaks of V. cholera are 
scant in Pakistan. Two consecutive cholera epidemics were 
reported in Karachi, Pakistan in 2006 that jeopardised 
the lives of thousands of people and resulted in high 
morbidity. Poor catering practices have been shown to 
contribute to 97% of all foodborne illnesses (Howes et al., 
1996). Moreover, malnutrition especially the deficiency 
of zinc provokes infections and has been associated with 
frequent diarrheal episodes among infants and children 
(Akhtar, 2013; Akhtar et al., 2013b). Similarly, the pattern 
of displaying foods offered for sale is a compelling reason 
for contamination of such foods (Akhtar et al., 2013a). 
Specifically in Pakistan, bus and train stations are the sale 
points where foods are kept at inappropriate temperatures 
resulting in increased infections and outbreaks (Bryan et 
al., 1992; Teufel et al., 1992).

3. Aflatoxin contamination in foods

Aflatoxins (a class of mycotoxins) are naturally occurring 
potent carcinogenic, mutagenic, and teratogenic metabolites 
of Aspergillus flavus (B1 and B2) and Aspergillus parasiticus 
(G1 and G2). Aflatoxin M1 is the metabolite of aflatoxin B1 
in humans and animals and M2 is the metabolite of aflatoxin 
B2 in milk of cattle fed contaminated feed (Garrido et al., 
2003; George 1998). Aflatoxins are highly toxic and may 
cause immune suppression and cancer in humans (Egal 
et al., 2005). Several reports have illustrated the presence 
of aflatoxin in Pakistani foods generally stored in a warm 
and humid climate that favours the proliferation of fungi. 
A plausible description of the levels of aflatoxins in a wide 

range of Pakistani foods has been recently provided by 
Mushtaq et al. (2012). This study concluded that the levels 
of aflatoxins were shown to be higher in the processed 
foods as compared to the permissible limits set by the 
European Union. Serious interventions in the form of 
national and international programmes to prevent and 
control aflatoxin contamination in processed foods need 
to be undertaken at government level to ensure optimal 
human health. High prevalence of cancer particularly liver 
cancer, among population groups have been reported as 
a result of consuming aflatoxin contaminated foods in 
Karachi (Qureshi et al., 1990).

Distribution of aflatoxins in rice milling fractions was 
investigated more recently by Iqbal et al. (2012b) in Pakistan 
and the researchers revealed 14 to 36% of the samples, 
exceeding European Union (EU) maximum contents for 
total aflatoxins in rice (4 μg/kg). Similarly, cereals and beans 
were reported to contain high concentrations of aflatoxins 
of which a variety of the food commodities exhibited higher 
levels of aflatoxin as compared to the limits (4 μg/kg) set 
by the EU (Ahsan et al., 2010; Shah et al., 2010).

Milk and milk products have also been extensively examined 
for aflatoxin contamination in Pakistan and the reports 
indicate high aflatoxin M1 levels in milk (Hussain and Anwar, 
2008). A plethora of literature is available to elucidate the 
presence of aflatoxin in milk sold in Pakistan (Table 1). Asi 
et al. (2012) determined aflatoxin M1 in 356 milk samples 
showing recoveries of aflatoxin M1 ranging from 92 to 97% 
of the tested samples. The authors were of the view that 
contamination with aflatoxin M1 in milk, exceeding EU 
maximum limits is terrifying and warrants feed samples to 
be evaluated periodically. Another similar study with milk 
and milk products confirmed 76.3% of 200 and 97% of 138 
samples to be containing aflatoxin with an average of 0.252 
μg/l in milk and 0.48 μg/kg in sweets, much higher than 
those of European Union permissible levels of 0.05 μg/l. The 
researchers stressed the need for regulatory mechanism to 
be ensured to control the toxins in milk and milk products 
(Sadia et al., 2012). Similar results with 221 samples of milk 
and milk products were reported in another recent study by 
Iqbal et al. (2013) signifying strict monitoring and control 
on feed contamination with aflatoxins.

Similarly, nuts and dried fruits in Pakistan were reported 
to carry concentration of aflatoxin higher than that of 4 μg/
kg set by EU regulations (Luttfullah and Hussain, 2011). 
More studies demonstrated pistachio, almond, cardamom 
and raisins to contain aflatoxin levels exceeding permissible 
limits (Iqbal et al., 2012a, 2013). Chilies have also been 
found to carry aflatoxin up to levels of 8-fold higher than 
the EU permissible limits (Iqbal et al., 2010; Paterson, 2007; 
Qazi and Fayyaz, 2006).
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Lack of consumer awareness, poorly managed and in-
efficient production, improper processing and storage of 
foods throughout the supply chain, lacking decontamination 
techniques and absence of strict legislation to sustain the 
quality of edible commodities are the potential determinants 
for rapidly growing prevalence of aflatoxins in various foods. 
Implementing fundamental food safety principles, proper 
monitoring and surveillance, availability of inexpensive and 
easy-to-perform testing and analytical facilities for foods 
and educating the stakeholders on deadly consequences of 
ingesting aflatoxin contaminated foods are the additional 
measures to minimise associated health risks.

4. �Pesticide and heavy metal contamination in 
Pakistani foods

Extensive use of pesticides for plant protection and crop 
production raises a profound concern in terms of food safety 
and human health in developing countries. The presence of 
residual pesticides in foods has been widely reported in the 
literature and pesticide contamination has now emerged as 
a serious public health issue. Evidently, benefit associated 
with pesticide usage is the increased crop yield, yet the 
deleterious impact of these chemicals on human health 
merits special attention (Taylor et al., 2003). Several studies 
elucidate the environmental impact of pesticide use in 
agriculture with respect to their accumulation on fruits, 
vegetable and other food crops (Kumari, 2008; Kumari et 
al., 2003).

Pakistan is the second largest consumer of pesticides 
in South Asia (Hussain et al., 2002), and therefore is 
also a subject to the dreadful outcome of uncontrolled 
application of pesticides (Tariq et al., 2007). Presence of 
high levels of pesticide residues in several crops would be 
attributed to farmers’ unawareness on their toxic effects 
and recommendations made by private pesticide selling 

companies for using more pesticides (Tariq, 2005). The types 
of insecticides, being used in Pakistan tally 108 in addition 
to 30 fungicides and 39 weedicides (PPSGDP, 2002).

Abundant literature is available to clearly explicit the 
presence of varying levels of pesticide residues in a variety 
of foods and the health risks associated with the ingestion 
of these foods in Pakistan (Table 2; Akhtar, 2015). Indiscreet 
and injudicious application of pesticides especially on 
vegetables has been challenging thereby posing a serious 
threat to the feeble food safety system already in place in 
the country. The urge to promote vegetable production 
to meet the growing needs for escalating population, has 
drastically impacted the health and economic wellbeing 
of a considerable population fraction. One recent 
study suggested 100% of the carrot samples tested for 
S-metolachlorn contained up to 0.45 to 0.73 mg per kg of 
this chemical above the permissible limits of 0.40 mg per 
kg. The authors emphasised to rationalise the mechanism 
and use of pesticides for the production of safe food (Amjad 
et al., 2013).

Monitoring and surveillance on pesticides application lack 
in Pakistan and on top of that, there are no appropriate 
frequent diagnostic facilities available for the detection 
of residual pesticides in various foodstuffs particularly in 
fruits and vegetables. The government impetus to enhance 
export of fruits and vegetables is likely to be negatively 
affected due to the presence of higher pesticide residues 
in fruits and vegetables. Therefore, the export of fruits and 
vegetables is also at risk because of the possible high level 
of pesticide residues in such food commodities (Tariq et al., 
2007). It is therefore imperative that the issue be examined 
in the light of environmental policies, laws and regulations 
to curtail health implications associated with pesticide 
exposure (Akhtar, 2015).

Table 1. Aflatoxin prevalence (µg/kg) trends in various foods and food products of Pakistan.

Aflatoxin type Commodity Range (µg/kg) Maximum residual levelsa Reference

M1 milk 0.01-0.70 0.05 Hussain and Anwar (2008)
M1 sweets 0.01-1.5 - Sadia et al. (2012)
M1 raw milk 0.002-1.6 0.05 Sadia et al. (2012)
B1 almond seed 0.00-140 5.0 Bilgrami and Ghaffar (1999)
B1 chilies 0.00-96.3 5.0b Iqbal et al. (2010)
B1 maize 8-46 2.0 Ahsan et al. (2010)
Total aflatoxins cereals 14-45 4.0 Iqbal et al. (2006)
Total aflatoxins nuts 5.0-17.0 4.0 Iqbal et al. (2006)
Total aflatoxins chilies 0.1-96.2 10.0b Paterson (2007)

a EC (2006, 2010).
b Spices.
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Extensive research has been focused upon the risks 
associated with the consumption of foods contaminated 
with heavy metals (D’Mello, 2003). A number of studies 
have confirmed heavy metal contamination of the food 
items to be the most significant public health problem. 
Consistent ingestion of heavy metal contaminated foods 
leads to the chronic accumulation of heavy metals in kidney 
and liver (Jarup, 2003; WHO, 1992).

A multitude of foods have been reported to be highly 
contaminated with heavy metals in Pakistan including 
black tea. The per capita consumption of tea in Pakistan 
is one of the highest in the world while studies report the 
presence of a numbers of toxic metals in inferior quality 
of tea (Ahmad et al., 2012). Several regional representative 
studies with a sufficient sample size provide baseline data 
to suggest that foods especially vegetables are not fit for 
human consumption. More recently, Abbasi et al. (2013) 
reported high concentrations of Zn, Cu and Cr in Solanum 
nigrum, and maximum concentrations of Mn and Pb were 
observed in Convolvulus arvensis and Amaranthus viridis, 
respectively in Pakistani Himalayas. In this study, authors 
supported that levels of toxic compounds were higher than 
the recommended values therefore the consumption of the 
vegetables in this area may be associated with carcinogenic 
health risks. Accumulation of heavy metals in green 
vegetables was extensively studied in Mardan and Swat 
District, in Pakistan. The upshots of these studies validated 
high concentration of Cd in 100% vegetable samples while 
waste water irrigated Allium cepa was shown to carry the 
maximum Mn concentration (28.05 mg per kg) concluding 
that consumption of these vegetable is potentially hazardous 
for the local residents (Table 3; Amin et al., 2012; Khan et 
al., 2013).

Besides, fruits and vegetables, several processed foods 
were found to contain heavy metals, such as fruit juices 
(Jalbani et al., 2010), branded and non-branded biscuits 
(Jalbani et al., 2007), cattle and goat milk (Javed et al., 
2009), and solid baby foods (Kazi et al., 2010). The possible 
remediation approaches to lessen the likelihood of heavy 
metal contamination of foods and to prevent excessive 
build-up of these heavy metals in the human food chain 
include regular monitoring, development of awareness 
on lethal impact of these toxic substances, reporting, and 
cost effective analysis of water sources, soils and foods 
(Akhtar, 2015).

5. Food adulteration in Pakistan

Adulteration of foods has been widely covered in the 
literature and the menace is thought to be common in 
all developing countries because of poor/non-existent 
monitoring by authorities. The art of adulterating foods 
is primarily promoted in societies where legal control of 
food quality is weak. Unscrupulous and deceitful acts of 
adulteration not only weaken the national integrity but also 
destroy the health and economic infrastructure. A variety of 
foods have been consistently adulterated in Pakistan notably 
beverages, bakery products, oil, ghee, tea, spices sweets, 
bottled water and milk and milk products. Interestingly, 
80% of all the milk sold as either processed or raw is 
adulterated with multiple adulterants such as hydrogen 
peroxide, carbonates, bicarbonates, antibiotics, caustic soda 
and formalin (Anonymous, 2009), not to mention water.

Food adulteration is not easy to control especially in 
the developing world. Recent development in reviving 
legislation and enactment of new food rules since 2007 
does not seemingly work to eradicate this social evil in 

Table 2. Heavy metals prevalence (mg/kg) trends in various foods and food products of Pakistan.

Product Pb Cd Cr Zn Cu Fe References

Fish muscles 7.58 – – 75.42 – 64.49 Javed (2005)
2.82-9.53 0.30-2.58 – – 1.33-2.11 – Qadir et al. (2011)

Spices 6.6-9.2 0.65-1.34 – 64.2-65.8 142.3-285 Sattar et al. (1989)
Dry fruits 1.02 0.24 – – – – Sattar et al. (1989)
Fruits 0.531-7.571 0.173-0.299 3.268-4.343 0.138-21.409 0.543-3.234 7.924-24.674 Zahir et al. (2009)

0.95-1.32 0.18-0.22 4.04-4.44 2.1-2.76 – 2.86-3.70 Akhtar et al. (2010)
– 0.08-0.09 0.23-0.24 0.04 0.09-0.10 – Khan et al. (2013)

Vegetables 2.12-5.41 1.45-2.55 3.10-4.92 16.58-24.08 12.15-20.50 – Ahmed et al. (2012)
Canned foods 0.11-2.04 0.15-1.16 – 0.19-22.8 0.04-8.88 3.07-126 Waheed et al. (2003)
MRLs3 0.1-1.01 0.05-0.11 0.52 – – –

1 Codex Standard (1995).
2 NSPRC (2005).
3 MRLs = maximum residual levels.
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Pakistan. The Pakistani nation now seems to have largely 
established to co-exist with food adulteration. Basically, 
control over food adulteration does not merely require strict 
enforcement; it demands honesty and positive thinking on 
the part of traders, producers, and enforcers. It is important, 
in extreme cases, to impose harsh deterrent punishment 
to adulterators.

Numerous determinants have been documented in the 
literature that tangibly heighten the likelihood of failure to 
assure food safety in developing economies such as political 
commitment, intervention of international agencies, 
awareness and strict legislation. Undeniably, food safety 
management systems (HACCP, ISO 22000) have not been 
appropriately implemented and the food industries and 
allied entrepreneurs simply show off for being certified to 
promote their business. Virtually, the claims made by the 
food industry have never been verified by the respective 
authorities. Moreover, no precise mechanism of reporting 
food safety issues exists in Pakistan (Akhtar et al., 2012).

6. Conclusions

Foodborne illness particularly diarrhoea has been a 
significant cause of child morbidity and mortality in 
Pakistan. Presence of aflatoxins, pesticide residues, heavy 
metal contaminants and highly injurious adulterants in 
foods beyond permissible limits, has also been widely 
reported in many parts of Pakistan. Ingestion of these 
contaminants is the potential cause of several chronic 
diseases, including many types of malignancies. Ensuring 
availability of safe food for the Pakistani population seems 
to be exceedingly complex in the prevailing scenario and 
may require revamping of social, economic, and cultural 

infrastructure. Unfortunately, the connotation of food 
safety has always been misunderstood and underestimated 
therefore the government and the policy makers lack 
tendency to resolve this issue of vital economic significance 
in Pakistan. Success of any policy framed to improve food 
safety situation cannot be seen until the impact is witnessed 
at gross root level. This approach demands bridging up 
an ever widening gap among stakeholders and devising 
aggressive, vibrant and implementable plans for sustainable 
food safety system to reduce child mortality, improve 
maternal health, and control infectious diseases to achieve 
millennium development goals by 2015.
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