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Abstract
Consumption of food contaminated with aflatoxin has caused both chronic and acute aflatoxicosis that has
resulted in loss of livestock and human life. This study was aimed at investigating aflatoxin contamination
in groundnut and maize grains sold in selected markets in Zaria metropolis. A total of 36 samples were
collected; 18 sample each of Groundnut and maize. The samples were subjected to proximate analysis and
the major parameters were found to be sufficient to support aflatoxin contamination. Total aflatoxins were
extracted from the samples using 80% (v/v) methanol. Enzyme-linked Immunosorbent Assay (ELISA)
technique was used in detecting aflatoxin concentration of the samples. The result revealed high occurrence
of the toxins concentration 18.1μg/kg in maize sample from Samaru market and 16.9μg/kg in groundnut
from Sabon Gari market and least concentration of 0.4μg/kg in Maize from Dan-Magaji market. The
proximate compositions of the samples analyzed contained nutrients that can enhance the production of the
toxin. To avert the hazard of aflatoxin contamination, the National Agency for Food, Drug Administration
and Control (NAFDAC) and other relevant agencies in Nigeria should take steps to monitor and keep track
of the aflatoxin levels in commonly sold grains.
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1.0 Introduction
Mycotoxins are natural contaminants produced by
fungi and are commonly found in a wide variety of
food products including cereals, legumes, nuts and
their products (Paterson and Lima, 2010).
Whenever the consumption of these products,
including Brazil nuts, is significant in the diet of
populations, such infection poses a high risk of
chronic exposure (Jolly et al., 2009). Mycotoxins
can cause adverse effects to health. Among more
than 300 types of mycotoxins, the Aflatoxin is the
most studied ones due to their toxic potential
(Klich, 2009). The ingestion of aflatoxin may
increase the risk of lung and liver cancer and it can
also suppress the immune system, increasing the
risk of infections. Additionally, it may cross the
placental barrier (Jolly et al., 2009; Meggs, 2009;

Partanen et al., 2010). There are no reports on the
existence of susceptibility to aflatoxin, although
there are differences in susceptibility from one
species to another.

Aflatoxin B1 is responsible for carcinomas in
animals, showing a strong relationship with the
incidence of cancer in humans (Jolly et al., 2009;
Meggs, 2009). Aflatoxin is a group of related
structurally oxygenated heterocyclic compounds
produced under favorable conditions by several
species of Aspergillus. The most known naturally
occurring aflatoxin is named AFB1, AFB2, AFG1,
AFG2, AFM1, and AFM2. AFB1 occurs in the
highest amounts in contaminated commodities;
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AFB2, AFG1, and AFG2 (Soares et al., 2010) are
generally not reported in the absence of AFB1.
Aflatoxins are potent toxigenic, carcinogenic,
mutagenic, immunosuppressive and teratogenic
agents produced as secondary metabolites by A.
flavus and A. parasiticus (Krishnamurthy and
Shashikala, 2006). These toxins are named after
the fungus producing them, e.g. "A" from the
genus name Aspergillus, "fla" from the species
name flavus added to toxin to give the name
aflatoxin (Wrather, 2008).
Aflatoxin is extremely stable under most
conditions of storage, handling and processing of
seeds or in foods or feeds made from contaminated
seeds. It is very heat stable and will withstand
temperatures up to boiling temperature. Aflatoxin
levels in maize may decline in storage, but may
still be present after 7 years of storage (Abbas,
2005). Aflatoxin becomes more prevalent, and
therefore more of a food safety concern, during
periods of drought because low rainfall and high
temperatures encourage the growth and survival of
the molds that produce the toxins. Crops stressed
by drought and high temperatures and/or weakened
by insect or other damage, are more susceptible to
mold growth and subsequent aflatoxin
contamination. The aflatoxin producing molds can
grow on crops in the field, poorly dried harvested
crops in storage and processed food and feed
products (Abbas, 2005).

2.0 MATERIALS AND METHODS

2.1 Description of the Study Area
Zaria metropolis is located at latitude 11° 07’ N
and longitude 07°42’ E, and is presently one of the
most important cities in Northern Nigeria (Uba et
al., 2008). It has a total area of 300 km2. As at
2007 Census, Zaria metropolis had a population of
1,018,827 (TWG, 2007).

These markets are located in Zaria metropolis. It
has a tropical continental climate with a
pronounced dry season, lasting up to seven months
(May to October). During the dry season, a cool
period is usually experienced between November
and February. The markets are characterized by

hazy to dusty conditions and low temperatures, as
low as 10°C at night. In the afternoon, up to 40°Cis
sometimes recorded. The humidity also drops to
less than 15% in December/January. Zaria
experiences a brief period of hot but dry weather in
March and April. During this short period, the
mean daily maximum temperatures are fairly
stable, and they range from 38 to 42°C. The rainy
season lasts from May to September/October with
long-term annual rainfall of 1,040 mm in about 90
rain days (Zaria at a glance, 2013). The soils and
climate conditions of Zaria metropolis are suitable
and sustain a good cover of savanna woodland
(Northern Guinea Savanna), with a variety of
grasses woody shrubs and short trees. The Six
markets selected which covered the metropolitan
city as shown in figure 1 of the sampling areas.

Fig. 1: Map of Zaria Metropolis showing
Spatial Distributions of Sampling
Areas (Markets)

2.2 Collection of Samples
Thirty six samples; 18 each of groundnut and
maize were collected from six selected markets-
Zaria, Tudun Wada, Sabon Gari, Kwangila, Dan-
Magaji and Samaru  in Zaria metropolis, in July
2016.
Three vendors were selected at different point in
each market and 2 samples (groundnut and
maize). Approximately 100g samples were
purchased from each vendor. Each sample was
placed separately in clean, sterile container,
labeled appropriately and transported
immediately to the Laboratory for analyses.
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2.3 Proximate composition of the samples
Proximate composition of the grain samples were
carried out following standard procedures (AOAC,
2010). The following parameters were analyzed;
moisture, ash, crude lipid, crude protein, crude
fiber, and carbohydrate content.

2.4 Detection and Quantification of aflatoxin
level in the samples using ELISA Sample
Preparation and Extraction
A representative sample of Groundnut and Maize
was grounded. Fifty gram of the grounded samples
was collected into a conical flask and 5.0 g of
NaCl was added. The samples were mixed with
100ml of 80% methanol and blended at high speed
for 3 minute. The samples were allowed to settle
and filtered through filter paper. The filtrate was
collected and 5ml of the filtrate was mixed
thoroughly with 20ml of distilled water and filtered
through a glass fiber filter (Beacon total aflatoxin
ELISA kits user guide 2015).

2.5 Assay Procedure
Fourteenth wells were placed in a micro well strip
holder one for each sample and the standards, then
50µlof enzyme conjugate was measured from the
green capped bottle and dispensed in each test
wells. The micro pipette was used to take 50µlof
each of the sample and the standard and added into
appropriate test wells containing 50µlof the
enzymes conjugate, and then 50µlof antibody was
dispensed into each test well, the plate was shaken
gently to mix the content and incubated at room
temperature for 10 minutes. The contents of the
wells were dumped. The wells were washed by
filling with distilled water and dumping it five
times carefully in order not to disrupt the wells
from the holder during washing procedure.
Following the last wash, the absorbent paper towel
was placed on the flat surface of the test wells and
tapped to remove the last of the wash solution.
Hundred micro litre of the substrate in the blue
capped bottle was measured and dispensed into
each test well; the plate was shaken gently and
incubated at room temperature for 10 minute.
Hundred micro litre of the stop solution from red

capped bottle was measured and dispensed into
each test well and shaken gently. The colour
changes from blue to yellow. The test wells were
then read on micro well ELISA reader at 450 nm
and a differential filter of 630nm. The optical
density (OD) was taken for each micro well and
the concentrations were obtained from a graph
curve that was obtained from OD and the
concentration of the standards (Beacon total
aflatoxin ELISA kits user guide 2015).

3.0 RESULTS AND DISCUSSION
The result obtained from analysis of the
groundnut samples shows that the samples from
Tudun Wada market had the highest values for
Moisture (9.60%), Ash content (3.30%), Crude
Lipid (41.00%), least in protein (14.0%) and
Carbohydrate (30.55%). On the other hand, the
maize samples from Zaria market recorded the
highest values for moisture content (10.40%), and
Crude Protein (13.13%) but least in moisture
content (8.30%) and carbohydrate 63.58% as
compare with the samples from Kwangila market
as presented in Table 1 and 2.The finding in this
study is not in tandem with the findings of Samir
et al. (1998) who reported a moisture content of 9
– 19% in maize sample. The percentage ash
content is an indication of minerals in the grains
samples analyzed. Groundnut is rich in minerals
required for growth of moulds and maize has less
minerals based on their ash contents. This
observed variation in the ash contents in the
different grains might be due to genetic factor and
environmental factors like irrigation frequency,
soil composition and fertilizer used (Ikram et al.,
2010).

The results of aflatoxin concentrations (detected
using ELISA technique) of the various samples
(Groundnut and Maize) obtained from the six
different markets in Zaria Metropolis revealed that
the average values obtained ranges between 0.00
µg/Kg to 8.75 µg/Kg in groundnut and 0.4µg/Kg to
18.1µg/Kg in maize as presented in figure 1 and 2.
Generally, the results of the analyses show that
maize sample recorded highest occurrence of
18.1µg/Kg in Samaru market and 0.4 µg/Kg in
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Dan-Magaji market. The observed differences in
the level of aflatoxins concentration is due to the

handling and storage processes at point of sale and

storage. In the other hand, least concentration
occurred in groundnut sample compare to maize.
However, Atehnkeng et al. (2008) reported that the
mean values of aflatoxin contamination in samples
of maize ranged between (30.9μg/kg-507.9μg/kg)
from 11 districts across three agro-ecological zones
of Nigeria, which were far beyond acceptable
limits. Manjula (2009) reported mean aflatoxin
levels of 0.55μg/kg and 0.46μg/kg in maize
samples. Though in all cases the two different
samples has concentration that exceeded the

permissible limit set by SON and NAFDAC of
10µg/kg. The observed differences within the
grains and various markets might be due to
differences in handling practices like storage and
environmental factor like temperature and
humidity which greatly contribute to aflatoxin
production. This is in line with the market system
as most of the markets are open markets and the
vendors display their products in open tray/vessel,
which enhance fungal contamination and
subsequent aflatoxin production.

Table 1: Proximate Composition of Groundnut Samples
____________________________________________________________________________________
Market Moisture Ash Crude lipid Crude protein Crude fiber Carbohydrate

(%) (%) (%) (%) (%) (%)
____________________________________________________________________________________
Zaria 2.85 3.05 17.30 14.78 1.85 60.17
Tudun Wada 9.60 3.30 41.25 14.00 1.30 30.55
Sabon Gari 8.65 2.65 32.20 19.83 2.35 34.32
Samaru 8.15 1.80 2.25 16.33 0.60 70.87
Dan-Magaji 7.75 2.25 34.25 15.75 5.00 35.00
___________________________________________________________________________________

Table 2: Proximate Composition of Maize Samples
____________________________________________________________________________________
Market Moisture Ash Crude lipid Crude protein Crude fiber Carbohydrate

(%) (%) (%) (%) (%) (%)
____________________________________________________________________________________
Zaria 10.40 0.90 6.65 13.13 1.53 67.39
Tudun Wada 8.45 1.75 11.80 2.63 1.55 73.82
Sabon Gari 9.05 1.05 2.95 3.50 0.55 82.90
Kwangila 8.30 0.95 6.65 6.42 14.10 63.58
Samaru 9.00 1.20 3.15 3.50 2.90 80.25
Dan-Magaji 9.10 0.15 3.95 6.42 1.80 78.58
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Figure 2: Total Aflatoxins Concentration in Groundnut Samples

Figure 3: Total Aflatoxins Concentration in Maize Samples
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4.0 Conclusion
This study revealed that aflatoxins concentration in
the samples analyzed were in varying degrees.
Highest concentration occurred in maize samples
in the range of 0.4 -18.1µg/kg, while groundnut
samples have least concentration in the range of
0.00 – 8.75µg/kg. This survey also revealed that
most of the vendors are not handling the
agricultural commodities properly at point of sale
and during storage as observed during sampling
resulting in contamination of agricultural produce
and poor human and animal health. Most of the
vendors stored their grain in an open place and
vessels/tray and the spores of the fungi are in the
air, which could result to contaminations of the
grain and aflatoxin production.

Recommendations
Based on the findings from this research the
following are recommended thus;

1. Steps should be taken to ensure that grains
are properly dried prior to storage.

2. To avert the hazard of aflatoxin
contamination, the National Agency for
Food, Drug Administration and Control
(NAFDAC) and other relevant agencies in
Nigeria should take steps to monitor and
keep track of the aflatoxin level of grains in
our markets.
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