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ABSTRACT 

A study was carried out to determine the mycotic contamination of some fast foods on sale in Makurdi, 

Benue State, Nigeria. Different food samples including bread, dough nut, egg roll, meat pie and queen’s 

cake were collected at random from different selling points in Makurdi for a period of three months. 

Collected samples were cut into small pieces and stock dilutions of1g per 9ml of sterile distilled water 

prepared and mixed using a sterile scarpel. Serial dilutions of samples (10-4) were cultured on Sabaroud 

Dextrose Agar (SDA) in four replicates and incubated at 25±20C for 72hours. Pure cultures were obtained 

using single spore method. Organisms were identified based on cultural characteristics, microscopic 

techniques and relevant literature. Rate of occurrence of fungal isolates associated with each of the foods 

was determined using percentages. Results showed that seven fungal genera were associated with 

sampled fast foods. These were: Aspergillus spp, Candida spp, Fusarium spp, Mucor spp, penicillium 

spp, Rhizopus spp and Trichoderma spp.  Aspergillus spp were the most occurring (68.75%) followed by 

Penicillium spp (62.5%), with Trichoderma spp as least (12.5%). Results showed significant differences 

(p = 0.05) in the rate of fungal occurence. The presence of fungal contaminants in the sampled foods was 

established and could pose significant health risks.  
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INTRODUCTION    

Food spoilage is a complex event in which a 

combination of microbial and biochemical 

activities may interact. The microbiology of 

food spoilage has over the years received 

considerable attention, and the 

characterization of the typical microflora 

which develops on different types of food 

during storage has been well documented 

(Mossel et al., 1995). Fast foods are popular 

and increasingly consumed because of their 

convenience, low cost and availability (Awan, 

1983). They are sometimes poorly preserved 

and their high nutritive value and water 

activity makes them ideal substrates for 

micro-organisms and eventual spoilage 

(Awan, 1983). The low hygienic standard in 
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our society increases the suspicion on fast 

foods as possible substrates for both 

pathogenic and non-pathogenic 

microorganisms. Fungal growths on such 

foods can result in the synthesis of toxins such 

as aflatoxins, fumonisins and ergot alkaloids 

(Prescott et al., 1996; Vand et al., 2007) 

which can be detrimental to human health. 

The present study was carried out to evaluate 

the frequency, diversity and extent of fungal 

contamination of snacks and fast foods sold in 

the study area as an effort towards establishing 

any health risks associated with their 

consumption.    

MATERIALS AND METHODS 

Sample collection  

A total of eighty snack samples comprising of 

bread, dough nut, egg roll, meat pie and 

queen’s cake were randomly purchased, four 

samples each from five different markets, 

namely; Wurukum, Wadata, Modern market 

and North bank market in Makurdi, Benue 

State of Nigeria. The samples were aseptically 

conveyed in sterile polyethylene bags to the 

Botany  laboratory of the Department of 

Biological sciences, Benue State University, 

for further studies.  

Inoculation process  

One gram of each food sample was 

homogenized separately in 10 ml of distilled 

water. The resulting stock solution was 

serially diluted 10 fold in distilled water up to 

10-4 (Thatcher and Clark, 1968) and 1ml of 

each of the dilutions was inoculated separately 

onto already prepared Sabaroud Dextrose 

Agar (SDA) in sterile petri plates. Plates were 

incubated at 25±20C (Room temperature) for 

72 hours. All observed colonies were sub-

cultured onto freshly prepared media to obtain 

pure cultures (Malloch, 1997; ICFM, 2007). 

 

Identification of fungal isolates 

Pure fungal isolates were identified on the 

basis of their colonial morphology and 

microscopic features using the method of 

Beneke and Rogers (1970) and Kern (1985). 

Wet mounts of hyphal and spore preparations 

of pure cultures were prepared with normal 

saline and the microscopic features of the 

fungi observed at × 10 objectives of the light 

microscope and then the × 40. Identifications 

were based on comparisons with relevant keys 

and literature.   

Data analysis  

Data collected were subjected to Analysis of 

Variance (ANOVA) using Fisher’s least 

significance difference (LSD) at 0.05 level of 

probability.  

 

RESULTS 

Aspergillus, Candida, Fusarium, Mucor, 

Penicillium, Rhizopus, and Trichoderma 

species were isolated from sampled food 

materials (Table 1). Penicillium and 

Aspergillus species were found in all sampled 

foods. Candida species were absent on dough 

nut, Fusarium species were absent on egg roll 

and meat pie while Rhizopus species were 

absent on Queen’s cake. Trichoderma species 

were only present on doughnut and queens 

cake. 
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The presence of fungal contaminants on egg 

roll (Table 2) showed Aspergillus to be more 

prevalent (18.75%) followed by Candida, 

Mucour species and Penicillium respectively. 

Rhizopus spp prevalent rate of 6.25% was also 

observed, while Fusarium and Trichoderma 

were completely absent. The most prevalent 

contaminants of bread were Aspergillus spp, 

Penicillium spp and Rhizopus spp, each 

having occurrences of 12.5%, while the 

highest contaminants of doughnuts and meat 

pie were Penicillium spp (18.75%) and 

Candida spp (18.75%) respectively. 12.5% 

being the highest prevalence of fungal 

contaminants on queens cake was observed in 

Aspergillus spp, Candida spp and  Fusarium 

spp. There was complete absence of Candida 

species in doughnuts while Fusarium and 

Mucour were completely absent in meat pie. 

The prevalence of Trichoderma was 6.25% in 

doughnuts and 12.5% in queen’s cake. 

Differences within fungal contaminations of 

individual food samples were statistically 

significant (P = 0.05). 

 
DISCUSSION  
The results from this study show that fast foods 

are usually contaminated with relatively high 

fungal isolates as observed from the sampled 

fast foods obtained in different parts of Makurdi. 

This contamination can be attributed to the 

exposure of such foods to different 

environments and poor hygienic handling 

methods. It is known that fungi spores as well as 

bacteria are commonly found in air, soil and 

storage shelves and can easily contaminate 

exposed food samples. This is in agreement with 

the reports by Akande and Tabor (1992), who 

demonstrated that fungi can be found almost 

everywhere on earth, and a little exposure of 

food as it is very common among retailers in the 

locality, encourages fungal contamination. The 

dominating presence of Aspergillus species on 

the sampled foods could be due to its rapid 

sporulation, development and relative 

adaptability to a wide variety of environmental 

conditions as compared to other species. A 

similar observation was reported by Adebayo-

Tayo et al., (2006) in their work on microbial 

evaluation of marketed bush mango (Irvingia 

spp) stored for sale in Uyo. Bem and Agede 

(2004) related Fusrium species as 

predominantly soil borne fungi. Their presence 

on the sampled foods could be associated with 

some form of soil contamination during 

processing and handling of food materials. 

Trichoderma species are considered both soil as 

well as wood inhabitants (Howell, 2003; 

Zeilinger and Omann, 2007). The presence of 

hyphae and spores of Trichoderma species on 

cultured samples of fast foods in the study can 

be attributed to contact with infected wood and 

other fabriques during storage and handling. The 

comparatively higher nutritive value of Egg rolls 

could be responsible for their vulnerability to 

fungal contamination and eventual spoilage as 

observed in the study. This is in consonance 

with the reports by Awan (1983), who observed 

that the high nutritive value and water activity of 

most fast foods makes them ideal substrates for 

micro-organisms and eventual spoilage. 

 

CONCLUSION 

The study revealed a significant presence of 

fungal contaminants on sampled fast foods sold 
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in the study area, which could pose cumulative 
health threats to humans on consumption. Proper 

and healthy processing, handling and packaging 

methods are required to minimize contamination 

risks. Further studies could also include mycotoxin 

analysis of contaminated foods as well as 

evaluation of possible bacterial contaminations.  
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