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ABSTRACT
Fungi produce mycotoxins in food crops with enormous economic and public health
significance hence the stringent need to identify the aflatoxin levels present in some
commonly consumed cereals grown in Jos, Plateau state, Nigeria. Four cereals (Acha,
Guinea corn, Millet and Sorghum) were selected with the aim of determining the species of
fungi associated with the cereals, aflatoxin levels and moisture content. Samples were
collected from three open markets within the Jos Metropolis. Direct and selective isolation
methods were adopted for fungi isolation. The cultures were incubated at 30ºC for three
days and then identified on the basis of morphological characteristics. Rida quick scan was
used to obtain total aflatoxin concentration of the samples. Moisture contents of samples
were determined by wet and dry weights of 5g of each sample. Fusarium spp had the
highest frequency of occurrence (27.78%), while Aspergillus flavus had the least (22.22%).
Guinea corn from the different markets had the highest aflatoxin level (5.6ppb (part per
billion) ) which is above the acceptable permissible level of 4ppb, while millet had the least
aflatoxin level (2.2ppb). Sorghum had the highest moisture content while guinea corn had
the least. These findings are important for proper economic and health management
decisions as well as aid proper decision making in control programs. It also provides basis
for comparism with accepted healthy aflatoxin content and consumption levels.
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1.0. INTRODUCTION
Fungi are ubiquitous plant pathogens that
are major spoilage agents of foods and
feedstuffs. Mycotoxins are secondary
metabolites produced by certain strains of
filamentous fungi such as Aspergillus,
Penicillium and Fusarium, which invade
crops in the field (pre-harvest) and may
grow in foods during storage (post-harvest)
under favourable conditions of temperature
and humidity (Abbas et al., 2016).  The
most common food borne mycotoxins are
aflatoxins and ochratoxins. The most
common mycotoxins are a group of
compounds called Aflatoxins, which are
fluorescent compounds that are chemically
classified as diflurocoumarolactones.

Aflatoxins are known to be produced by
different species of Aspergillus, and these
fungi can be found in soil and foods such

as; groundnuts, maize, millet, sorghum,
peanut butter, and olive oil respectively
(Adekoya et al., 2018). Ochratoxin is
produced by Aspergillus and Penicillium
species, and can be found in other cereals,
coffee and wine (Shephard, 2008).

Aflatoxins are secondary metabolites
produce by various strains of filamentous
fungi which are capable of causing diseases
in both humans and other animas (Akano
and Atanda,1990). The infection of plants by
various fungi not only results in reduction in
crop yield and quality with significant
economic losses but also contamination of
grains with poisonous fungal secondary
metabolites called mycotoxins ((Bhat and
Vasanthi, 2003).

The presence of mycotoxins in our food
systems and tissues has enormous public
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health significance because these toxins are
nephrotoxic, immunotoxic, teratogenic and
mutagenic. Some countries have
experienced high cases of aflatoxin
exposure levels in humans and it has been
reported that the highest estimated number
of cases of hepatocellular carcinoma (HCC-
liver cancer) is attributable to aflatoxins
worldwide (Liu and Wu, 2010). Many
developed countries have regulations for
mycotoxins in grains and its products
because at least 60% of the food produced
and consumed in the world originates from
cereal crops such as rice, wheat, corn,
barley, rye, sorghum and oats (Bhat et al.,
2010). However, the risk of mycotoxins
exposures continues in the developing
countries due to lack of food security,
poverty and malnutrition (Bennett and Klich,
2003). The most obvious measure to
prevent mycotoxin production is in general
to reduce the moisture content of the
commodity to the equivalent of less than
0.65 water activity, for example cereal
<14.5% moisture by weight direct after
harvest. Also create anaerobic condition by
strong and promote crop rotation to
minimize the carry-over of mould from one
year to the next. The approach of
prevention is doubtless also to breed
cereals and other food and feed plants for
resistance to mould infection and
consequently exclude mycotoxin production.
Microorganism involved in food fermentation
and it implications. Fermentation is one of
the easiest and cheapest means of food
preservation in addition to imparting
nutritional and organoleptic benefits to
fermented foods.

(Paul and Jibrin, 2010) reported that most
cases of natural death in Nigeria are due to
the ingestion of high aflatoxins levels in food
and feeds. Therefore, there is a stringent
need to identify aflatoxin levels present in
commonly consumed cereals grown on the
plateau.
The research is aimed at determining the
species of fungi and aflatoxins levels
associated with cereals (Acha, Guinea corn,
Millet and Sorghum) commonly consumed
within Jos metropolis of Plateau state.

2.0. MATERIALS AND METHODS
2.1. Collection of samples:

Samples of Acha, Guinea corn, Millet and
Sorghum were collected from three different
open markets (Angwa rukuba, Farin gada,
and Terminus market) within the metropolis
of Jos Plateau state located in Jos North
Local Area of Plateau State, Nigeria. The
samples were collected in white transparent
zip lock bags and taken to laboratory for
analysis.  Optional shaker, Rida quick scan,
graduated cylinder, 500µ1 and 100µ1
pipette grinder/ blender, and filter paper
were used for the analysis.

The samples were crushed using mortar
and pestle in the laboratory; Petri dishes
were sterilized in autoclave for about 45
minutes. 19.9g of potato dextrose agar
(PDA) was diluted in 500ml of distilled water
and autoclaved for 45 minute and allowed to
cool. The samples were applied in powder
form, they were incubated at 30ºc for three
days before taking the reading of colony.
Rida quick scan –this is a new optical
reading device developed to perform the
interpretation of the bands not by eye but
electronically and by optical unit. The Rida
quick scan was used to obtain a quantitative
result it is also used to calculate the total
concentration of aflatoxin.

2.2. Sample preparation for aflatoxin
analysis
Mobile solvent was used for sample
preparation at room temperature (20-25ºc)
The sample was stored in a cool container
and protected from light. 20g of sample was
grinded and mixed properly prior to proceed
with the test.

10g of each sample was weighed into a
suitable container (beaker) and 20ml of
methanol (70%) was added. The cereals
were blended for two minutes and filtered to
obtain the filtrate using what man No-1 filter
paper. 100µ1 of the temperate solvent was
taking, 50µ1of the clear supernatural filtrate
solution was added to 100µ1 of the
temperate mobile solvent which was mixed
and used for the test.

2.3. Aflatoxin analysis
100µ1 of the sample solution was applied
on the application area of the test strip, after
five (5) minutes the test strip was inserted
into the Rida quick scan machine
(confirmation of result after sixteen (16)
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minutes) the result was read by pressing
start scan on the Rida quick scan.

2.4. Determination of moisture content
The moisture content of each sample of
cereals were taken using weigh machine for
each sample accordantly. 5g of each was
weighed as an initial weight and dried in an
oven at 102ºc for 45 minutes and the results
were recorded appropriately.

3.0. RESULTS
The results obtained from the research
showed that Guinea corn 5.6ppb part per
billion from the different markets was found
to have the highest aflatoxin level which is
above the standard level 4ppb while millet
2.2ppb had the least, this is seen is fig 1.
Sorghum had the highest average moisture
content while guinea corn had the least, this
is in table 1. Fusarium spp (27.78%) had the
highest total frequency of occurrence while

Aspergillus flavus (22.22%) had the least on
the average from the different markets, this
is shown in Table 2. Fig 2 shows the Fungi
genera isolated from the cereals obtained
from the different sample markets.

Fig.1: Aflatoxin Levels of Different
Cereals From The Sample Location

Table 1: Moisture content on cereals from the sample location
ANGWA RUKUBA (g) FARIN GADA (g) TERMINUS (g) P-VALUE

Acha 1.60 1.80 1.90 0.9991
Guinea corn 1.00 1.00 1.20
Millet 2.00 1.70 1.00
Sorghum 1.90 2.00 1.80

Table 2: Frequency of occurrence of fungi associated with cereal from the different
location

FARINGADA ANGWA
RUKUBA

TERMINUS TOTAL P-VALUE

Aspergillus niger 3 (8.33%) 3 (8.33%) 3 (8.33%) 9 (25.00%) 0.9808

Aspergillus Flavus 3 (8.33%) 2 (5.56%) 3 (8.33%) 8 (22.22%)

Fusarium spp 4 (11.11%) 3 (8.33%) 3 (8.33%) 10 (27.78%)

Penicillium spp 2 (5.56%) 4 (11.11%) 3 (8.33%) 9 (25.00%)

TOTAL 12 (33.33%) 12 (33.33%) 12 (33.33%) 36 (100%)
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Fig 2: Fungi genera isolates from cereals from the different sample location
KEY: SFI Acha Sample From Farin-Gada; SF2 Guinea Corn Sample From Farin-Gada; SF3 Millet Sample From
Farin-Gada; SF4 Sorghum Sample From Farin- Gada; SA1 Acha Sample From Angwa Rukuba; SA2 Guinea
Corn Sample From Angwa Rukuba; SA3 Millet Sample From Angwa Rukuba; SA4 Sorghum Sample From
Angwa Rukuba; ST1 Acha Sample From Terminus; ST2 Guinea Corn Sample From Terminus; ST3 Millet
Sample From Terminus; ST4 Sorghum Sample From Terminus;  R1 Fusarium; R2 Aspergillus; R3 Penicillium

3.0. DISCUSSION
Aflatoxins are secondary metabolites
produce by various strains of filamentous
fungi which are capable of causing diseases
in both humans and other animas ( Akano
and Atanda 1990). . This work agrees with
the above author on the presence of some
level of aflaroxin in the grains based on the
research that was carried out. One of the
problems in the isolation of moulds is that
single species rarely occur alone. There will
usually be a mixture of species of moulds as
well as yeasts and bacteria (Smith and
Thakur 1996) From this study it was
observed that Fusarium had the highest
number of the colony count of about 10 and
Aspergillius niger, Penicillium had 9 and
Aspergillus flavus had 8 colony count. For
the detection of aflatoxin guinea corn had
the highest level of aflatoxin which is above
the acceptable limit for human consumption
(˃ 4ppb) while Acha, Millet and Sorghum
had aflatoxin content that is within the
acceptable limit for human consumption at
(˂4ppb). Antonio Moretti et al., (2016)
reported that according to a Food and
Agriculture Organization study,
approximately 25 % of the global food and
feed output is contaminated with mycotoxins

from fungi. A large proportion of the world’s
population consumes, as a staple food, the
cereals; the consumption of mycotoxin-
contaminated cereals is a main issue for
health risk worldwide. Mycotoxin
contamination can have a large economic
and social impact, especially when
mycotoxin occurrence on the food
commodities is over the regulation limits
established by different national and
transnational institutions. This implies that
contaminated products must be avoided
and discarded (Antonio Moretti et al.,2016).

4.0. CONCLUSION
Based on results obtained in this study,
Acha, Millet and Sorghum had levels of
aflatoxin that is acceptable for human
consumption, while Guinea corn sample
had the highest level of aflatoxin
contamination which was detected at
>4ppb. Humans are encouraged to
consume any cereals that have ˂4ppb as its
level of aflatoxin because that is the
standard level and it has no harmful effects
to both humans and other organisms. The
observations made in this study will aid in
proper decision making in mycotoxin control
programs.

CEREALS
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