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ABSTRACT
This work investigated the occurrence of mycotoxin in Manihot esculenta (cassava chips), Irvingia gabonensis (Ogbono) and
Citrullus colocynthis (Egusi) exposed in open markets. Three dried samples of cassava chips, Ogbono and Egusi were bought
from three different markets in Awka, Anambra state. The three samples were processed by pulverizing to breakdown the
sample particles. The resulting flour was used in aflatoxin detection. The aflatoxin detection was done using tween water,
ethanol, distilled water, multichannel pipette, Elisa machine. Ogbono purchased from Ifite Second Market recorded the
highest amount of aflatoxin (4.69±0.000 ppm) while egusi from Ifite Awka showed the least amount of aflatoxin (0.63±0.000
ppm). The study showed that the absorbance of aflatoxin in Equsi samples were significantly higher than that of ogbono and
cassava chips. Egusi with aflatoxin absorbance of 1.23±0.001 was highest whereas ogbono was the least with absorbance of
0.62±0.001. In comparison with the standard, the absorbance of aflatoxin in Ogbono was significantly higher than those of
the standard at 10.0 and 20.00. The absorbance of aflatoxin in Egusi was significantly higher than all the standard levels
while absorbance of aflatoxin in cassava chips was significantly higher than those of the standards at 20.00, 10.00, 4.00 and
2.00. In this study, the absorbance of aflatoxin in Ogbono food samples was lower than all values of the standards and by
implication exceeds the acceptable limit for human consumptions.
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1.0. INTRODUCTION
Mycotoxins are group of secondary metabolites of fungi
characterized by both diversity of chemical structures and
biological activities (Abarca et al., 2001). Fungal growth
causes direct losses in volume and quality of food and
food materials, leaving behind some poisonous
mycotoxins which contaminate raw materials and foods.
Foods may become contaminated with mycotoxins as a
result of mold growth during harvest, or storage. The
potential for a product to contain a naturally incurred
mycotoxin depends on whether the product contains and
supports the growth of a mycotoxin producing mold
species, and whether the optimum temperature and
humidity are present. Many parasitic and saprophytic
fungi infect growing crops and may continue to develop
through post harvest processing (Vieira, 2003; Mabbett,
2003). According to Bhat and Vashati (1999),
Mycotoxins have attracted worldwide attention due to the
significant losses associated with their impact on human
and animal health and consequently national economic
implications. According to Pitt (2000) mycotoxin has
always been a hazard to man and domestic animals, but
until the past 30 years their effect has been largely
overlook, although poisonous mushroom are carefully

avoided. Moulds growing on foods have been generally
considered to cause unesthetic spoilage, without being
dangerous to heath (Pitt, 2000). In the decade following
1970 it became clear that mycotoxin have the cause of
human illness and death as well as still causing it
(Pitt,2000).

The word mycotoxin was coined in 1962, during the
aftermath of an unusual veterinary crisis near London
England, at which approximately 100,000 turkey poults
died (Berman et al; 2014). According to Berman et al;
(2014) to mysterious turkey x disease was inked to a
peanut groundnut meal contained with secondary
metabolic from Aspergillus flavus (aflatoxin). It sensitized
scientists to the possibility that other moulds produce
metabolic substances that might be deadly. Soon the
mycotoxin rubric was extended to include a number of
previously known fungal toxin eg. ergot alkaloids
(Barman et al; 2014). According to Barman et al; (2014)
the period between 1979 has been termed the mycotoxin
gold rush because so many scientists joined the well-
funded search of these toxigenic agents.  Mycotoxin can
cause a wide range of acute and chronic health effect in
humans. Although acute mycotoxin poisoning is rear,



Okigbo et al. (2015)/Assessment of mycotoxins occurrence in Manihot esculenta, Irvingia gabonensis, Citrullus colocynthis
in Awka, Anambra state

23

some mycotoxin can cause cancer in long run. Since
mycotoxins are so spread in nature, total elimination from
the food is impossible, however the culture of good
farming practices like selection of crop varieties should be
adopted as prevention strategy.

The plant cassava (Manihot esculenta crantz) also known
of the family Euphorbiaceae (surge family) is a perennial
woody shrub, which originated in South America. There
are many species of Manihot but the most widely known
are Manihot esculenta, M. utilissima, M. duillis and M.
palmate (Cock, 1985). Since its introduction to Africa in
the late sixteenth century, it has been extensively
cultivated as an annual crop because of its starchy
tuberous root. The world consumption of Cassava for
food (Fresh or processed) is concentrated in the
developing countries. In Africa, about 70% of cassava
products are used as food. The most popularly processed
products of cassava are flour, garri, starch and dried
cassava chips. Cassava products during storage or transit
are being deteriorated by fungal fermented. However,
contamination of dried cassava chips exposed in the
market can be because of atmospheric spores or hyphae
(Anon 2007). Irvingia and Colocynthis fruits constitute
very important soup condiments in Nigeria. They have
high moisture content so they need to be properly dried
before storage (Aboloma and Ogunbusola, 2012). They
are stored because they are seasonal crops. Drying
therefore ensures they are available during the off-season.
Improper drying leads to mould growth on the seeds.
According to Aboloma and Ogunbusola (2012) the seeds
of irvingia contains high moisture as a result they are
easily covered with moulds if not properly dried.
Moisture and relative humidity lead to high fungal growth
and thus low storability of the seed of Irvingia
gabonensis. The same trend was noticed in Citrullus
colocynthis. (Aboloma and Ogunbush, 2013).
Consequently, mycotoxins deteriorate foods hence
reducing their market value. Apart from reducing market
value of foods, there is danger of toxicity associated with
most mycotoxin-contaminated foods. A number of
potentially mycotoxigenic storage fungi like Aspergillus
flavus (Bankole and Adebanjo, 2003) have been isolated
from dried chips. Their presence therefore implies that
there is possibility of their subsequent mycotoxin
formation. There are over 300 mycotoxins but the most
occurring in African foods include Aflatoxins,
Ochratoxins, Fumonisins, Patulin, Zeralenone, and
Deoxynivalenol (Bankole and Adebanjo, 2003).
Concerning the economic losses and health effects
associated with mycotoxins, a cogent study is necessary

to determine the incidence of their occurrence in African
foods like cassava chips, Egusi and recommend a control
measure. Although there are myriads of evidences that
fungi infest these local food substances but there is a
dearth of information on the occurrence of mycotoxins on
these local food materials. Hence this study is aimed at
determining the total Aflatoxin that occur in dried cassava
chips, Egusi and Ogbono seeds exposed in Eke Awka
Market, Second market and Permsite market comparing
the aflatoxin occurrences and determining their
frequencies of occur.

2.0. MATERIALS AND METHODS
2.1. Sources of Materials
The samples used for the analysis were ground Citrullus
colocynthis (Egusi), Irvingia gabonensis (Ogbono) and
Manihot esculenta (Cassava chips).
The sample for the analysis were obtained from various
sources, which includes:

a. EKE-AWKA market, AwkaAnambra State.
b. Second market Ifite Awka, Anambra State.
c. Permsite market Awka, Anambra State.

The samples were stored in good condition before taking
them to the laboratory for the analysis.

2.2. Sample Preparation
The sample of Citrullus colocynthis, Irvingia gabonensis
and manihot esclenta were processed. Processing
involved pulverizing (grinding) to breakdown the sample
particles this increased its surface area during the
analysis. Before grinding, the surface of the compartment
of the industrial blender was cleaned with cotton wool
soaked in ethanol as surface sterilization.  The samples
were then ground and the flour-like processed samples
were collected into previously sterilized crew capped
Duran bottles. The industrials blender was cleaned and
surface sterilized after each sample before the next one
was ground. The resulting flour samples were used for
aflatoxin detection. The three samples were prepared for
the analysis by weighing log of each sample into a
suitable plastic container with a screw cap. To the cassava
chips and egusi sample were added 100ml of distilled
water then the Ogbono sample was added 25ml of
ethanol. This was done because is a naturally coloured
sample. The sample was place on a shaker set at 250
rotations for 30 minutes to stir. Then it was filtered using
filter paper. This procedure was done according to
standard procedure. Thereafter the filtrated were extracted
for the analysis.
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Aflatoxin Detection
After the sample preparations, using the multichannel
pipette set at 200ml, aflatoxin conjugation was pipette
into all the wells to be used. Using the multichannel
pipette set at 100ml the standard was pipette in ascending
order from 0.00ppb -20.0ppb to the first B well. Then
using multichannel pipette also set at 100ml, prepared
sample were pipette into the wells starting from well 7.
Using the multichannel pipette set at 100ml, the standard
10.0ppb was pipette into the last well. Using the
multichannel –pipette 100ml, from each well was pipette
into a new set microwell, maintaining the same order. It
was incubated for 15 minutes and blue colour change was
observed. Using multichannel pipette set at 100ml, the
stop solution was pipette into all the wells, the colour
changes from blue to yellow. The wells were arranged
and placed in the Elisa reader already set for aflatoxin.

3.0. RESULTS
3.1. Occurrence of Aflatoxin in the Food Samples
The occurrence of aflatoxin is highest in ogbono and
lowest in Egusi. However, with respect to market, the

occurrence of aflatoxin in Ogbono is 100% for all the
market. In cassava chips, the occurrence of aflatoxin is
67% for Eke-Awka Market and 100% for both Perm Site
and Ifite Second market. In Egusi samples, the occurrence
of aflatoxin is 0% for both Eke-Awka Market and Perm
Site and 33% for Ifite Second market (Fig 1).

3.2. Amount of Aflatoxin in the Food Samples
The amount of aflatoxin in the food samples is shown in
Table 1. The table indicates that the amount of aflatoxin
in Ogbono sample is highest for Ifite Second market
(4.69±0.00) and lowest for Eke-Awka (4.29±0.00). The
amount of aflatoxin in cassava chips is highest for Perm
Site market (1.75±0.00) and lowest for Eke-Awka market
(1.59±0.012). The amount of aflatoxin in Egusi food
sample is highest for Ifite Second market (0.63±0.00) but
none is detected in food samples from Eke-Awka and
Perm Site. In comparison between samples, the amount of
aflatoxin is highest in Ogbono and lowest in Egusi food
samples. The Analysis of Variance shows a significant
difference in the amount of aflatoxin between food
samples and between market (p<0.05).

Figure 1: The occurrence of aflatoxin in the food samples by market.
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Table 1: Amount of Aflatoxin in the Food Samples

Food Samples
Amount of Aflatoxin (ppb)

Eke-Awka Perm Site Ifite Second Market
Ogbono 4.29±0.000e* 4.51±0.023f* 4.69±0.000g*

Cassava Chips 1.59±0.012b 1.75±0.000d 1.70±0.000c

Egusi - - 0.63±0.000a

Results are in Mean ±Standard Deviation
*Rows/Columns followed by the same letter are not significantly different.

3.3. Absorbance of Aflatoxin in the Food Samples
The absorbance of aflatoxin in the food samples and
standards is shown in Table 2. The table indicates that of
the food samples, the absorbance of aflatoxins in equsi
(1.23) are significantly higher while that of ogbono is
lower (0.62±0.001). In comparison with the standard, the
absorbance of aflatoxin in Ogbono is significantly higher
than those of the standard at 10.0 and 20.00. The
absorbance of aflatoxin in Egusi is significantly higher
than all the standard levels while absorbance of aflatoxin
in cassava chips is significantly higher than those of the
standards at 20.00, 10.00, 4.00 and 2.00.

3.4. Correlations between Absorbance and
amount of Aflatoxin in Food Samples
The relationship between absorbance and amount of
aflatoxin in food samples is shown in Table 3. The table
indicates a significant negative relationship between
absorbance and amount of aflatoxin in food samples (r=-
0.904, p<0.00). This shows that the higher the amount of
aflatoxin in food samples, the lower their absorbance and
vice versa.

4.0. DISCUSSION
This study showed the presence of aflatoxin in Irvingia
gabonensis (Ogbono), Manihot esculenta (Cassava Chip)

and Citrullus colocynthis (Egusi). Unfortunately,
aflatoxin has been associated with various diseases of
human such as cancer, kidneys and liver problem,
convulsions, coma and even death (Pitt,2013). The study
also showed that the occurrence and amount of aflatoxin
in the food sample was highest in Ogbono and lowest in
Egusi sample. This can be attributed to the fact that the
storage, handling and processing of Ogono make it very
susceptible to fungal invasion. Chinaka and Obiefuna
(1999) explained that the high amount of Aspergillus
mycotoxins isolated from Ogbono suggests the
occurrence of aflatoxin in it and this is because drying
during storage is usually delayed. The study also
demonstrated that the presence and amount of aflatoxin
vary according to geographical locations (market).  In this
study, the prevalence and amount of aflatoxin was
significantly higher in Ifite Awka second market and
lowest in Eke-Awka. The difference in the prevalence and
amount of aflatoxin in the food sample between markets
can be explained by hygienic conditions of the market.
Zain (2010) explained that the occurrence of aflatoxin is
influenced by certain environmental factors such as
geographical locations, agricultural and agronomic
practices.

Table 2: Absorbance of Aflatoxin in the Food Samples
Food Samples/Control Absorbance of Aflatoxin (ppb)
Ogbono 0.62±0.001g

Egusi 1.23±0.001a

Cassava chips 0.93±0.001d

Standard(0.0) 1.20±0.000b

Standard(1.0) 0.99±0.000c

Standard(2.0) 0.83±0.000e

Standard(4.0) 0.66±0.000f

Standard(10.0) 0.34±0.000h

Standard(20.0) 0.18±0.000i

p<0.05 Results are in Mean± Standard
-Not detected
*means with the column followed by the same letter are not significantly different
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Table 3: Correlations between Absorbance and Amount of Aflatoxin in the Food Samples

Absorbance of Aflatoxin Amount of Aflatoxin (PPB)

Absorbance of Aflatoxins

Pearson Correlation 1 -.904**

Sig. (2-tailed) .000

N 18 16

Amount of Aflatoxins (PPB)

Pearson Correlation -.904** 1

Sig. (2-tailed) .000

N 16 16

**. Correlation is significant at the 0.01 level (2-tailed).

The environment and method of handling food samples in
Ifite Awka second market in this study is poorer when
compared to other markets. This may explain why the
prevalence and amount of aflatoxin is higher in Ifite
Awka second market. Finally, the study showed that the
absorbance of aflatoxin in equsi samples was significantly
higher while that of Irvingia gabonensis (ogbono) was
lower. In comparison with the standard, the absorbance of
aflatoxin in Ogbono was significantly higher than those of
the standard at 10.0 and 20.00. The absorbance of
aflatoxin in Citrullus colocynthis (egusi) was significantly
higher than all the standard levels while absorbance of
aflatoxin in Manihot esculenta (cassava chips) was
significantly higher than those of the standards at 20.00,
10.00, 4.00 and 2.00. In many studies the absorbance of
aflatoxin in food samples has been used to predict
aflatoxin in food samples (Bankole and Adebanjo, 2003).
Negative relationship is usually observed between the
amount and absorbance of aflatoxin in food samples
(Bankole and Adebanjo,2003).  In this study, the
absorbance of aflatoxin in ogbono food samples was
lower than all values of the standards and by implication
exceeds the acceptable limit for human consumptions.

5.0. CONCLUSION
Aflatoxin is a toxic metabolite produced by certain fungi
in/on foods and feeds. In this study the amount of
aflatoxin in Irvingia gabonensis (Ogbono) food samples
is relatively higher than those of Manihot esculenta
(cassava chips) and Citrullus colocynthis (egusi). Effort is
therefore required to enhance the storage, processing and
handling of Ogbono to limit contaminations by aflatoxin.
Similarly, the study demonstrated that the occurrence and
amount of aflatoxins in food samples differ by market
with Ifite second market reporting the highest amount of
aflatoxin and Eke-Awka reporting the least amount of
aflatoxin. In other words, the inference of this study
shows that food materials around Awka markets are likely
not properly stored/preserved hence the high occurrence
of mycotoxins in the food materials studied, for this

reason strict limit should be established in various
foodstuffs within Awka. Therefore, traders and
stakeholders are advised to store food materials properly
to avoid the growth and development of mycotoxin
producing fungi.
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