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CrossMark

OCALLY fried plantains (Dodo Ikire) which are local snacks for both indigenes and

travelers are always packed inside a transparent nylon bag which may pose public
health risks to consumers. Samples were collected from major production and hawking
hotspots for microbiological analysis. This study aimed to isolate and determine microbial
load of Dodo Ikire using standard microbiological procedures. Analysis of the fried plantain
revealed total bacterial count ranging from 3.0 x 10*cfu/ml (Bacillus cereus) to 4.0 x 108 cfu/
ml (Staphylococcus aureus). Mean coliform count ranged from 2.6 x 10°cfu/ml (Klebsiella
spp) to 6.0 x 10°cfu/ml (Escherichia coli), and fungal count ranged from 3.0 x 10%*fu/ml
(Penicillium marneffei) to 3.0 x 10%cfu/ml (Yeast). The isolated microorganisms includes
fungi, enterobactericae and gram positive bacteria. The coliform has the highest counts
(= 10%) in most samples; this can be due to post production contamination as the entire food
samples involved use of heat during manufacturing. This study concluded that fried plantain
(Dodo Ikire) posed a risk to Nigerian people due to high microbial load and it is a read-made

food that most travelers usually consume.
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Introduction

Plantain (Musa spp.), is a major starchy staples
in the sub-Saharan Africa both for rural and
urban populace, providing more than 25% of the
carbohydrates and 10% of the daily calorie intake
for more than 70 million people in the continent
(IITA Annual report, 2000). Plantain cultivation is
attractive to farmers due to low labor requirements
for production compared with cassava, maize,
rice and yam (Marriott and Lancaster, 2003).
Therefore, It contributes significantly to food
and income security of people engaged in its
production and trade, particularly in developing
countries. Plantain has diversity of minerals; it is
high in potassium (42mg/100g), low in sodium
(17 mg/100 g) and fat (0.1%) making it suitable
to control blood pressure (Mohapatra, Mishra and
Sutar, 2010; Kanazawa and Sakakibara, 2000).

It is often recommended to be consumed by
people who are intolerant to salt. Many nutritive
minerals are essential to living organisms because
they are use to activate hormone, enzymes, and
other organic molecules that participate in
the growth, function and maintenance of life
processes (Adams and Moss, 2008). Minerals
cannot be synthesized and must be provided
from plants, vegetables or mineral rich water
(Adewusi, Ojumu and Falade, 1999). Minerals are
the catalysts, which create a healthy environment
which body is using for vitamins, proteins,
carbohydrates and fats. (Anwar and Bhanger,
2003). The consumption of plantain promote
weight loss in obese individuals and caters to
the calorific need of many developing countries
(Mohapatra, Mishra and Sutar, 2010; Kanazawa
and Sakakibara, 2000).
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Since the fried plantain is locally made,
adequate hygiene and precaution will minimize
the risks of contamination both from chemical,
physical and biological agents (Abdalla, Suliman
and Bakhiet, 2009). Dodo Ikire is a fast food being
consumed by both indigene and traveler along
Ife — Ibadan road in Nigeria. It is specifically
being sold along the express highways and local
markets. It is made by roasting ripe plantain
spiced with local pepper in hot palm oil and then
packaged in polythene or nylon bag. However
these are preserved continuously for days until it
is sold in the market, this can lead to biological
contamination if not properly preserved.

Most fresh plantains are either taken raw
or processed into various products at various
stages of ripening (Akinyemi, Aiyelaagbe and
Akyeampong, 2008) and plantains are usually
transported from one village to urban. The natural
ripening process is ideal; however, the use of
growth hasteners in order to create a faster source
ofincome is of high concerns (Agoreyo, Obuckwe
and Edosomwan, 2003)- Bananas and plantains
(Musa species) are perennial and herbaceous
plants. Keeping plantain in a jute bags instead
could encourage growth of microorganisms (Ajao
and Atere, 2009, Mokbell and Hashina, 2005).
Many products such as: chips,flour, beer and
beverage drink have been commercially produced
from plantain fruits (Casimir and Jayaraman,
1971). A typical staple snack produced in some
Western States of Nigeria is called ‘Dodo ikire’
which originated from Ikire Town in Osun State,
Nigeria. There is dearth of information on the
proximate, mineral composition and microbial
counts of ‘Dodo ikire’ (over ripe fried plantain).

The plantain which is usually being produced
from soft, overripe plantain has potential of being
colonized by micro-organisms if not properly
preserved by the food vendors or handlers.
Recently, outbreaks of epidemic of diarrhea
were reported in Ikire and her environs where
locally fried plantain were predominantly being
produced and consumed. This may be as a result
of potential pathogens associated with stale
‘dodo Ikire’ which have not been studied. To
avoid future calamity, this study aimed to assess
microbial contaminants and load associated with
the consumption of locally fried plantain in Ikire,
Osun state, Southwestern Nigeria.
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Materials and Methods

Study areas

The study areas were Ikire, Gbongan and
Akoda towns. These are the major production
and hawking sites for Dodo Ikire in southwestern
Nigeria. While Ikire town is traditionally known
for the production, parading numerous open local
kitchen where it is been produced within the
town, the nearby Gbogan community also got
involved in processing and production but on a
lower scale. The expressway road traversing the
communities is the major hawking site where
about thousand travelers purchased the products
on a daily basis. While some eat it immediately
or within the period of transportation, others do
keep it and give to their loved ones when they get
to their destination.

Study design

The study was a cross sectional study involving
purchased of locally fried plantains from point of
production and different hawking sites.

Study population

Dodo Ikire products collected from various
production and selling points within Ikire and
Gbongan communities of southwestern Nigeria.

Sample location and collection

Thirty six (36) locally fried plantains
purchased from Ikire, Gbongan, and Akoda
were packaged aseptically in a nylon exposed
to ultraviolet ray and transported immediately at
-4°C to the laboratory for processing.

Microbiological analysis

Samples were first examined macroscopically
for any form of growth. Viable microbial count
was performed on collected samples as follows; a
10-fold serial dilution of up to 10°'°for each sample
was prepared in 0.1% peptone water. For viable
bacterial count, each dilution was subsequently
plated onto standard Mueller Hinton Agar (MHA
oxoid product). The MHA plates were incubated
at 37°C for 48 hrs. The colony forming units
(CFU) were counted on plates having between 30
and 300 colonies (Barrow and Feltham,2004). The
enumeration of viable bacteria count was carried
out in duplicate on each sample and the isolated
bacteria were identified using Analytical Profile
Index API (Smith et al., 1972). For fungi count,
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Sabouraud Dextrose Agar (SDA) was used to plate
the dilutions. The plates were incubated at room
temperature in a moistened and dark environment
for 3 to 5 days. The mean of colony forming unit
per gram were calculated and recorded. Fungi
isolates were further identified with Lactophenol
blue solution in conjunction with mycology atlas
(Monica Cheesbrough, 2012).

Data Analysis
Laboratory data generated were stored in the
MS excel-2007 programme before exporting to

SPSS software for analysis. Descriptive
analysis was performed to determine Total Viable
Bacterial Count (TVBC), and a significant p value
was considered at 0.05.

Results

A total of 36 Dodo Ikire samples, each
comprising 5 balls of dodo were purchased from
different production and purchasing points in
Ikire, Gbongan, and Akoda area of Osun state
as showed in Table 1. Almost equal number and
type of Dodo Ikire were bought from 3 different
areas covered. A total of 36 samples comprising
18 (50%) from the production sites and other
18(50%) from selling or hawking sites were
purchases.

Bacteria Isolation
All non-pepper dodo samples purchased at
production point (1A, 2A, and 3A)) yield no

TABLE 1. Distribution of Dodo Ikire samples.

bacteria. Aerobic spore bearer was isolated from
all sample purchased from hawking sites. The
most prevalent bacteria isolated include: Aerobic
spore bearer (46.42%), Bacillus spp (14.28%)
and Staphylococcus aureus (14.28%) as shown
in Table 2 . The least prevalence bacteria was
Klebsiella spp, (3.57%). Total bacteria counts
for Staphylococcus aureus, Coagulase negative
Staphylococcus sp and Escherichia coli ranged
from2.4x10*to 4.0x 10% cfu/ml, 8.4 x 10°to 1.7 x
10° cfu/ml and 1.5 x 10° cfu/ml to 6.5 x 10° cfu/ml
respectively. Staphylococcus aureus was the most
prevalent isolated bacteria with average count of
3.0x 10%cfu/ml and 1.47 x 107 in Ikire and Akoda
community respectively. Table 2 and 3 showed
the percentage and load of the isolated bacteria.

Cultural and Morphological Characteristics of
the Fungi Isolated

Mould were the most isolated fungi from
Dodo Ikire except three (3) specimens that
yielded yeast cell, Pseudallescheria boydi and
Penicillium marneffei with total count of 3.0x
108 cfu/ml and 3.0x 14*cfu/ml, respectively. The
fungal identified with lactophenol cotton blue
preparation include Aspergillus spp, Rhizopus sp,
Trycophyton verrucosumon, Microsporum canis,
Exophala jeanselmei, Pseudallescheria boydi and
Yeast cell Aspergillus spp and Rhizopus spp were
the most predominant among the fungi isolates
with prevalence of 22.2% each in Table 3.

Production P Pell\)lger P‘:[/)i:;r Hawkiing P Pelzger P?[/)i:;r Total
Ikire 1 1 1 Ikire Flyover 1 2 5
Ikire 2 1 2 Ikire Bomb point 2 1 6
Ikire 3 2 1 Petro Station 1 1 5
Gbongan 1 1 1 Gbongan Junctio 2 1 5
Gbongan 2 2 1 Gbongan municipal 1 1 5
Akoda 1 1 2 Akoda 1 1 1 5
Akoda 2 1 1 Akoda 1 1 2 5
Total 9 9 Total 9 9 36
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TABLE 2. Total count of bacteria and fungi isolated.

DODO BACTERIA covniimmy. TUNGI (SBA OR LPB)
IKIRE
1A, Aerobic Spore Bearer Pseudallescheria boydi on SBA oo
1A, Aerobic Spore Bearer Nil
1A, Staphylococcus aureus sox10 Nil
. Yeast on SBA/ Aspergillus spp on .

1B, Bacillus cereus o0 LPB 2010 /Nil
1B, Escherichia coli 0% 10 Nil

Coagulase negative 5 .
1B, Staphylococcus 8410 Nil
IC/1C, Nil Nil

Aerobic Spore Bearer/ . 5
16, Bacillus cereus N/, 4o
1D, Escherichia coli Lseio Nil
1D, Aerobic Spore Bearer Nil
1D, Aerobic Spore Bearer Nil
GBONGAN
2A,,, Nil il Penicillium marneffei on SBA .
2B, Nil il Nil
2B, Aerobic Spore Bearer Exophala jeanselmeion LPB

. Rhizopus sp/Aspergillus flavus on

2C, Bacillus cereus 010 LPB
2C, Aerobic Spore Bearer Nil
2C, Aerobic Spore Bearer Nil
AKODA
3A, Nil Nil
3A, Aerobic Spore Bearer Nil
3A, Aerobic Spore Bearer Nil
3B, Staphylococcus aureus pato Microsporum canis on LPB
3B, Staphylococcus aureus g 10 Nil
3B, Staphylococcus aureus . Nil
3C, Aerobic Spore Bearer Rhizopus sp on LPB
3C, Aerobic Spore Bearer Nil

Aerobic Spore Bearer/

3C, Bacillus cereus NIl L4 10 Trycophyton verrucosumon LPB
Coagulase negative 4 .

3D, Staphylococcus 1510 Nil
Coagulase negative 5 .

3D, Staphylococcus 1710 Nil

3D, Klebsiella Spp [ Nil
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TABLE 3. Percentage of bacteria and fungi isolated.

Bacterial Number (%) Fungi Number (%)

Aerobic Spore Bearer 13(46.42%) Aspergillus spp 2(22.2%)
Bacillus spp 4(14.28%) Rhizopus sp 2(22.2%)
Staphylococcus aureus 4 (14.28%) Trycophyton verrucosumon 1(11.1%)
Coagulase Negative Staphlococcus 3(10.71%) Microsporum canis 1(11.1%)
Escherichia coli 2 (7.14%) Exophala jeanselmei 1(11.1%)
Klebsiella spp 1 (3.57%) Pseudallescheria boydi 1(11.1%)

Yeast cell 1(11.1%)

Keys

1 — Ikire, 2 — Gbongan, 3 — Akoda, A —Dodo at Production point without pepper, B — Dodo at production point with pepper, C — Dodo
at hawking pontl with pepper, D — Dodo at hawking point 2 with pepper ,Subscript 1- Very close hawking point to production point,
Subscript 2- Close hawking point to production point, Subscript 3- Far hawking point to production point.

Discussion

Almost all Dodo Ikire samples without pepper
(1A, 2A, and 3A)) added during purchased at
point of production did not yield any significant
bacteria as showed in Table 3.1a. This implies
that most contamination is from post handling and
hawking. This research revealed that Dodo Ikire
is contaminated withy Gram positive bacteria,
Gram negative bacteria and different fungi. This
result is in agreement with the work reported by
Ajao and Atere (2009) and Oranusi and Braide
(2012) that foods/snacks sold along the high
ways are contaminated with different harmful
microorganism. Bacillus spp and Aerobic spore
bearers has been found to be associated with
septicemia, meningitis, Urinary Tract Infection,
wound infection and gastro intestinal infection
were found to be most prevalent among the
isolated bacteria.

Bacillus cereus causes a rapid-onset emetic
syndrome characterized and a slower-onset
diarrheal syndrome (Gilbert et al., 2000).
Bacillus species and aerobic spore bearer are
ubiquitous and toxin-producer which can illness.
Staphylococcus species do produces endotoxin
which can causing vomiting and diarhoea, Iolation
of this bacteria in Dodo Ikire may be from skin. It
may also indicates poor hygienic conditions and
contamination during manufacturing/handling.

The presence of Enterobactericae suggested
fecal contamination. Escherichia coli is capable of
producing toxin(s) and some have been associated
with traveler’s diarrhea, haemorrhagic colitis and
haemolytic uraemic syndrome (Adams and Moss,
2008). Majority of Klebsiella infections are
associated with hospitalization. As opportunistic
pathogens,  Klebsiella spp. primarily attack
immuno  compromised  individuals  who
are hospitalized and suffer from severe

underlying diseases such as diabetes mellitus
or chronic pulmonary obstruction. Nosocomial
Klebsiella  infections are caused mainly
by Klebsiella pneumoniae, the medically most
important species of the genus.

The presence fungi in the Dodo Ikire is
not surprising as they disperse in the form of
spores which is abundant in the air and can be
introduce through dust and soil (Amusan et al.,
2010). Their presence in this snack is of serious
public health concern because it is implicated
with the mycotoxin production (Casimir and
Jayaraman, 1971). Microbial guideline for cook
food stipulated that “the plate count for coliforms
must be less than 10cfu/ml (Aslam, Hamill and
Musher, 2005), the microbial load of the dodo
ikire samples was higher than stipulated, hence
their presence constituted a health risk. It can
be adjudged that the dodo Ikire in most location
at Ibadan— Ife expressway road as obtained in
this study are not fit for consumption. The food
contamination may have been due to unhygienic
production, packaging and storage practices.

Conclusion

Most pathogens isolated from locally fried
plantain are of soil and intestinal origin which
are transmitted via fecal-oral route. These are
common causes of diarrhoeal diseases with great
potential for significant morbidity and mortality.
Contamination may be from unhygienic
preparation, handling, and storage practices. It
is therefore recommended that every process
involved in productions and packaging should be
done under strict sanitary and hygienic conditions.
Hygienic storage conditions of processed Dodo
Ikire among producers and personal hygiene
among travellers and the general population is
hereby recommended and should be encouraged.
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