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ABSTRACT

An assessment was carried out in 2014 in two markets at Ozoro in Delta State, Nigeria on the trace
metal profile of some foodstuffs: cassava (Manihot esculentus Crantz.), maize (Zea mays L.), okra
(Abelmoschus esculentus L.) and sweet potatoes (Ipomoea batatas L.) with a view to establishing
baseline information on their metal index. The results showed that lead, copper, arsenic, zinc and
cadmium were present in the foodstuffs. Arsenic was the lowest while cadmium was the highest
especially in okra, and copper in sweet potato. Based on the recommendation given by standard bodies
like FAO and WHO, the amounts observed were below the tolerable limits recommended, which
suggests sub-lethal toxicity in humans. With a gradual and steady bioaccumulation of these non-
biodegradable elements, a risk of their rise to lethal levels with their inherent health risk could be
envisaged; hence there is a need for monitoring metals in foodstuff. The study has great implication in

food safety and environmental management.
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INTRODUCTION

Human life is dependent on food and
hence the protection of food supply is very
essential (Gupta and Gupta, 1998; FAO, 1988).
From planting, harvesting and processing of
food before consumption, food is exposed to
various aspects and components of the
environment (Mbong et al., 2013). The
environment is constantly exploited and
rendered unsafe for human consumption
stemming from various activities of man and
his animals (FEPA, 2002). Heavy metals are
seen as subset of elements that exhibit metallic
properties which include transition elements,
some metalloids, lanthanides and activities
(Nowan and Salam, 2006; Agbogidi et al.,
2007). Heavy metal pollution arises from many
sources including purification of metals e.g.
smelting of or/ and preparation of nuclear
fuels, oil exploration and exploitation activities
etc. These metals are food nutrients needed in
minute amounts for the general metabolism of
the body systems but become injurious to the
system at higher quantities (Ghosh and Singh,
2005; Abdul, 2010). They include Zn, Fe, Se,
Cu, Mn, Cr; Mo, Co and Ni, ultra trace
elements.  Ultra trace elements, non- essential

metals include Al, As, Ba, Cd, Ha, Pb, Sn and
Br (Hall, 2002). The health risk of trace metals
following the consumption of metal
contaminated food items including fruits and
vegetables has been reported (Dilek and Almet,
2006); Ghani, 2010; Ismail et al., 2011; Iwegbue
etal, 2011, Nkwocha et al, 2011.

There is however, scarcity of documented
information on the trace metal profile of food
stuff sold in local markets of Ozoro in Delta
State. The present study has been embarked
upon to provide baseline information on the
trace metal status of some food stuffs sold in
Ozoro markets, a community commonly known
for oil exploration activity in Delta State,
Nigeria (Agbogidi, and Erhenhi, 2013; Agbogidi,
and Eruotor, 2012: Agbogidi, and Enujeke, 2012:
Agbogidi, and Egbuchua, 2010), with a view to
comparing their values to that of standard bodies
like FAO and FEPA. Besides, findings from this
research will have practical applications in
environmental science, health risk assessment and
plant improvement.

MATERIALS AND METHODS
Study area: The study was conducted at two
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markets of Ozoro, Delta State, Nigeria. Ozoro
is located in the Isoko North Local
Government Area, in the Delta South
Senatorial District of Delta State. It is the
headquarters of Isoko North. The population is
between 2,000 and 5,000. Ozoro lies between
latitude 6° 30 ‘N and longitude 5°45°6 of the
equator. The area experiences double peak
periods of rainfall between June/July and
September/October. The annual mean rainfall
is 2800 mm and the annual mean temperature
is 33°C (College of  Agriculture,
Meteorological Station, Ozoro, 2013).

Source of foodstuffs

The food stuffs: cassava (Manihot esculentus
Crantz.), maize (Zea mays L.), okra
(Abelmoschus esculentus L.) and sweet
potatoes (Ipomoea batatas L.) were purchased
from the two main markets (Erhovie and
Ototie) of Ozoro. The four fresh samples of
the foodstuffs were thoroughly washed and cut
into small pieces. They were air-dried for three
weights following the procedure prescribed by
days and then oven-dried at 80% to constant
AOAC (2005).

Metal analyses
They were ground and packed separately. The
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powdered samples were packed into small bottles
and stored in a refrigerator. A known amount
(2.0 g) was washed and digested using the
standard addictive method (AOAC, 2005). The
digests were then analysed for metal
concentrations using the Atomic absorption
spectrophotometer  following the  standard
additive method (AOAC, 2005). The analysis
was carried out at the Institute of Agricultural
Research and Training (IART), Ibadan, Oyo
State, Nigeria. Data collected were exposed to
analysis of variance and the significant means
were separated with the Duncan’s multiple range
tests using SAS (2005).

RESULTS AND DISCUSSION

The results obtained from the metal analysis of
the four foodstuffs are presented in Table 1.
Significant (P < 0.05) higher amounts of trace
metals including Pb, Cu, As, Zn, Cd were
observed in the foodstuffs studied. Cd was higher
in all the foodstuffs especially in okra, followed
by Cu (Table 1). The amount of As followed by
Cu (Table 1). The amount of As was
insignificant in the foodstuffs examined when
compared with standard bodies like FAO (2002)
and WHO (2002). The amounts are below the

Table 1. Heavy metal (mg/kg) profile of foodstuffs sold in Ozoro Markets of Delta State, Nigeria.

Foodstuff Pd Cu As Zn Cd

Cassava 1.2a 2.09c 0.002a 0.76¢ 3.59b
Maize 0.03d 1.56b 0.002a 0.20d 3.26¢
Okra 0.97b 2.16b 0.002a 2.5a 7.82a
Sweet potato 0.34c 2.67a 0.002a 1.52b 2.55d
FAO/WHO 5.0 40.0 1.4 60.5 10.0

Means with different letters in the same column are significantly different at P < 0.05 using the Duncan’s

Multiple Range Tests (DMRT).

tolerable limits recommended. This is sugges-
tive of sub-lethal toxicity in humans (USEPA,
1986). This study recommends monitoring of
the level of metal contamination of foodstuffs
since these metals are stable in the environment
and their inherent health risk cannot be envi-
saged. The study has an important implication in
food safety and environmental management.
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