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ABSTRACT: Garri is an African traditional fermented food puetl prepared from cassava that is widely consumed
by both rural and urban dwelling people with litde no concern about the fungal mycoflora that @ssociated
with its deterioration. This research determirtbe fungi that are associated with the deterionatibgarri in Ogun
state,Nigeria using a total of 400 samples (200 eéevhite garri and 200 each of yellow garri) fhased between
February —November, 2010. The isolation and idieatibn of the fungal isolates were by standardrafimlogical
techniques. Fungal contaminants of commerciallyectéd white garri samples werespergillus niger (42%),
Aspergillus flavus (33%) andPenicillium species (25%) while in yellow garri, the prevalemate of fungi were
Aspergillus niger (39%), Aspergillus fiavus (34%), Penicillium species (18%) an8accharomyces cerevisiae (9%).
The frequency of occurrence of the isolated fungravcompared for both yellow and white garri andvits
observed that the mean frequency of occurrencaspérgillus niger and Penicillium species were significantly
higher in white garri than in yellow garri (P<0.0Bhile Aspergillus flavus was found to be significantly higher in
yellow garri that in white garri (P<0.05). It cae boncluded that, the garri samples analyzed vesrgaminated
with different potential mycotoxigenic moulds. [BThomas, H.l.Effedua, A.Davies and A.Oluwadewngi
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1. Introduction

Garri is the most popular cassava food product in
Africa (Oluwole et al., 2004), that is widely
consumed in both rural and urban areas (FAO, 2010).
To prepare this food, fresh cassava roots are geele
washed and grated. The resultant pulp is put in a
porous sack (poly propylene bag) and weighed down
with a heavy object or hydraulic press while it is
fermenting. The dewatered and fermented lump of
the pulp is pulverized, sifted and the resultingiise
dried mash is toasted in a pan (Nwekel., 2002).
The final granulated product is preferred becatise i
can be consumed dry or with cold water and/or
reconstituted with hot water to form dough which is
eaten with soup (Oluwolet al., 2004). However, the
practices that are associated with its production,
processing and post processing handling of gacti su
as spreading on the floor, mats, display in openlbo
in the markets, sale points, and use of various
packaging materials to haul finished products from
rural to urban areas may exacerbate microbial
contamination (Ogiehor and Ikenebomeh, 2006).
These microbial contaminants may serve as aesourc
of food borne diseases (Islaeh al., 1993;Mariaet

al., 2001;Venugopal,2001;Ellin, 2002;0maret
al.,2003).These mycocontaminants  are also of
practical significance to producers, processors and
consumers because of their ability to alters the
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chemical composition of the food they are infecting
(Akano et al., 1986). According to Basilicet al.
(2001) and Magnokt al.(2006), fungal contaminants
represents substantial effect in stored food stuffs
including discolouration, losses in nutritionallue,
production of offodours, deterioration in
technological quality and contamination with
mycotoxin. In view of this, there is need to detieren
the fungi that are associated with the deterionatib
garri samples in Ogun State, Nigeria.

2. Materialsand M ethods

2.1. Study Area: Ogun State, which was the study
site constitute one of the largest production and
consumption area of garri samples in Nigeria. l&is
State in South Western part of Nigeria and it boyde
Lagos State to the South, Oyo and Osun State to the
North, Ondo State to the East and Republic of Benin
to the West. This State is made up of twenty local
government areas and it have a total area of 16,762
km? with over four million people (Thomast al.,
2012).

2.2. Sample Collection: A total of 400 samples (200
each of white and yellow garri) were purchased
between February-November, 2010. Samples were
collected randomly at regular intervals throughibiet
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study period from 20 selected markets in the four
geopolitical zone of Ogun State, Nigeria.

2.3. Microbiological Examination

2.3.1. Preparation of Initial Suspension

This was prepared using the method described by
ISO 68877-1 (1999) with slight modification. 10g of
each sample was added to 90ml of glucose broth and
homogenized by swirling at medium speed. Serial
decimal 10 fold dilution were prepared by transféer
one millimeter of initial suspension into a tube
containing 9ml of glucose broth. These operation
were repeated using a new sterile pipette to oldf@in

2 through 10° dilutions.

2.3.2. Isolation and Identification of Fungi

The suspension of the samples prepared above were
inoculated on Sabouraud Dextrose Agar (Saneon
al.,2004). The plates were incubated at 27°C for 72
hours after which slide cultures were prepared for
microscopic examination and the fungi isolates were
identified (Pitt and Hocking,1997).

2.4. Statistical Analysis

The frequency of occurrence of the fungi isolated
from the examined garri samples were calculated
using the formula,

Frequency (%) = i 100
N 1

Where n = number of occurrence of fungal
species/genus
N = Total number of fungi isolated. Student t teas
used to evaluate the relative frequency of occagen
of fungi in Yellow and White garri
3. Results
The fungal contaminants in white garri were
represented byAspergillus niger (42%), Aspergillus
flavus (33%) andPenicillium species (25%) while in
yellow garri, the prevalence of fungi were
Aspergillus niger (39%), Aspergillus flavus (34%),
Penicillium species (18%) and Sacchromyces
cerevisae (9%) (Table 1). The frequency of
occurrence of the isolated fungi were compared for
both yellow and white garri and it was observed tha
the mean frequency of occurrence dispergillus
niger and Penicillium species were significantly
higher in white garri than in yellow garri (P<0.05)
Aspergillus flavus was however higher significantly
in yellow garri than in white garri (p< 0.05) while
Saccharomyces cerevisae was recovered from
yellow garri only.

Table 1. Prevalence of Fungi Isolated from theneined garri samples

Number Fungi White Garri Yellow Garri
1. Aspergillus niger 42% 39%

2. Aspergillus flavus 33% 34%

3. Penicillium species 25% 18%

4. Saccharomyces cerevisiae - 9%

Table 2. Relative Frequency of Occurrence of Flingind Associated With Marketed Garri Samples Fraverity
Selected Markets in the Four Geopolitical Zone®giin State, Nigeria.

Number Fungi Frequency (%) SEM

isolate White Garri Yellow Garri t value P value
1. AN 0.42 +0.00 0.39 +0.00 3.00 <0.05
2. AF 0.33 +0.00 0.34 +0.00 -1.00 <0.05
3. PS 0.25 0.00 0.18 +0.00 7.00 <0.05
4, SC 0.00 #©.00 0.09 +0.00 -19.0 <0.05
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Table 3. Occurrence of Fumgihe examined white garri samples

Number Markets AN AF PS SC
1 llaro - + - -
2 Owode Yewa - + - -
3 Oja Odan + - - -
4, Igbogila - + - -
5. Ibese - + - -
6 Obada Idieme + - - -
7 Joga + - - -
8 Ayetoro - + - -
9. ljohun + - - -
10. Itosin + - - -
11. Kuto - - + -
12. Owode Egba - + - -
13. Ago lwoye + - - -
14. ljebu Igbo + - - -
15. Oru - - + -
16. Mamu + - - -
17. Oja Oba, ljebu-Ode - - + -
18. llishan - - + -
19. Sabo Sagamu - + - -
20. Iperu - - + -
Table 4. Occurrence of Fumgihe examined yellow garri samples

Number Markets AN AF PS SC
1. llaro + - - -
2. Owode Yewa + - - -
3. Oja Odan + + - -
4, Igbogila - - + -
5. Ibese - - + -
6. Obada Idieme - - + -
7. Joga - - + -
8. Ayetoro + - - -
9. ljohun - - - +
10. Itosin - - - +
11. Kuto + - - -
12. Owode Egba - + - -
13. Ago lwoye + - - -
14. ljebu Igbo + - - -
15. Oru + - - -
16. Mamu - + - -
17. Oja Oba, ljebu-Ode - + - -
18. llishan - + - -
19. Sabo Sagamu - + - -
20. Iperu - + - -

AN = Aspergillusniger, AF = Aspergillusflavus, PS= Penicillium species, SC = Saccharomyces cerevisiae

4. Discussion reported in various stored foods (Adeniji,1976;
The result of this study depicted that these petslu Oyeniran,1980;Akano et al., 1984;Akano et

(yellow and white garri) harbor arrays of fungal al.,1986;Edward and Oyedeji,1992; Ogeihor and
contaminants. Some of these fungi have been Ikenebomeh, 2005). The level of mould
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contamination recorded in this study may be due to
contamination as a result of local method of
processing (Amadi and Adebola, 2008). According to
Ogeihor and lkenebomeh (2005), the practices that
are associated with the production, processing and
post processing handling of garri may be respdamsib
for its contamination while their growth in theod
results in changes in the organoleptic,
microbiological and  nutritive  quality and
subsequently spoilage. On the other hand, the
presence of the isolated fungi in food suggest an
imminent public health danger since their metabslit
(mycotoxins), if produced in food (Jayeola and
Oluwadun, 2010) like garri may lead serious and
devastating clinical conditions in the consumers.
Aspergilli which were the most predominant in our
study are among the most abundant and widely
distributed organisms on earth (Bennet and Klich,
2003). Member of this genus are saprophytic moulds
living in the environment without causing disease
(Cheesborough, 2005). Virtually, all the common
Aspergilli have been recovered at one time or the
other from different agricultural products (Samsbn
al., 2000.) Aspergillus niger have the highest
occurrence in both yellow and white garri. This
ubiquitous species is commonly isolated from saill,
plant litter, seeds, dried fruits and nuts (Samsbn
al.,2001). It is one of the most commonly reported
fungi from foods and indoor environments (Pitts and
Hocking, 1997) with ability to produce ochratoxin A
as its major mycotoxins (Klich, 2002Aspergillus
flavus which were also recovered in this study from
both yellow and white garri have also been isolated
from peanuts, corns, grains and other foods
(Cheesborough, 2005)Penicillium species is an
uncommon pathogens in humans. It has however,
been reported as a common opportunistic pathogen
causing systemic penicilliosis in AIDS patient in
Thailand, Southern China and other part of Southern
Asia (Cheesborough, 2005). Also, their presence in
food put the consumer at risk of ingesting mycatoxi
which have been reported to be nephrotoxic at
0.2ppm in pigs and 4ppm in broilers. They may also
cause tremors, coagulopathy and enteritis (Ojo,
2009). The occurrence @&accharomyces cerevisiae

in yellow garri and its absence in white garri niey
due to a better microenvironmental condition in
yellow garri which might have been enhanced as a
result of addition of palm oil to itSaccharomyces
cerevisae is well known for converting
carbohydrates into alcohol and other aroma
compounds such as esters, organic acids and carbony
compounds (Toneet al., 1992). Their presence in
food sometimes represent assimilation of glucose,
galactose and lactic acid (Yamani and Abu-Jaber,
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1999). The role ofSaccharomyces cerevisiae as a
clinically important pathogen has been unclearadut
lot of invasive infection with Saccharomyces
cerevisiae have been reported. Some of this infection
resulted in pneumonia, liver abscess and sepsis.
Disseminated infection with cardiac tamponade,

severe immunosuppression, prolonged
hospitalization, prior antibiotic therapy and/or
prosthetic cardiac value are setting where

Saccharomyces infection has been observed (Ja#in
al.,1990). The result of this study therefore showed
that most fungi associated with the deterioratién o
garri samples are xerophilic moulds such as
Aspergillus niger, Aspergillus flavus and Penicillium
species. It is henceforth important to develop a
strategy to antagonize their growth and survival in
this food in order to neutralize the potential loége
organisms serving as agents of food borne diseases
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