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ABSTRACT 
Microbial contamination of food is one of the major challenges of the food industries as it 

increases food spoilage which leads to food wastage and economic losses. Its health 

implications on consumers in the form of food poisoning, has raised much concerns. Fifty 

(50) samples of carbohydrate food materials were collected randomly. They were cultured on 

sabourad dextrose agar (SDA) and incubated at 25°C and 37°C for 14 days after which 

species were identified. Highest number of fungi isolate was Aspergillus niger with a mean 

fungal count of 29.7 × 106. While the lowest number of isolate was Absidia corymbifera with 

mean fungi count of 2.0 × 106. Statistically, there is no significant difference (P>0.05) in the 

mean fungal count from the different fungal isolates. All the sites of collection contained the 

same amount of mean fungal count which was 1.4 × 106. Statistically, there is no significant 

difference (P>0.05) in the mean fungal count from the different sites. Asergillus niger was 

the most prevalent with 29.4% while Absidia corymbifera and Microsporium audouinii were 

the least prevalent with 2% and 3.9% respectively. Poor preparation techniques, use of 

contaminated water, exposure to environmental contaminants and poor storage practices, 

may have contributed to the various species of fungi in carbohydrate food products. Regular 

inspection of carbohydrate food materials, ensuring proper food storage and environmental 

hygiene will however reduce the risk of fungal infections that are dangerous to human 

health. 
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INTRODUCTION 

Global concern with food safety has enhanced interest in fungal and subsequent food 

spoilage. Contamination with mould causes deterioration of product which affects human and 

animal health [5]. Food spoilage causes losses to producers, distributors, and consumers in 

the form of reduced quality and quantity and higher prices [2]. Action by microorganisms is a 

common means of food spoilage and the most common cause of foodborne illness [4]. 

Microbial spoilage is a leading problem confronting the food industry because it reduces 

consumers’ acceptability of food products and consequently leads to significant food waste 

and economic losses [3].  Drought, humidity, temperature, insect, infestation and rough 

handling have been suggested as factors which contribute to the presence of fungi and 

subsequently toxins in agricultural products [6]. Fuzzes, powders and slimes of white, black, 

green, orange, red and brown colors are signs of silently invading, acidifying, fermenting, 

discoloring and disintegrating microbes that render commodities unpalatable and unsafe [5]. 

Many fungal species are capable of producing mycotoxins (aflatoxins), which are secondary 

metabolites that are highly toxic to humans and animals alike [8]. 

Yam provides a stable food for most of the people from which they derive almost half their 

total calories in Nigeria [9]. Aspergillus niger and Aspergillus tamarii cause decay in stored 

yam[10]. 

In Nigeria, storage rot constitutes a major constraint to irish potato production [11]. Several 

fungi have been isolated from rotten irish potato tubers. The following fungi Rhizoctonia 

bataticola, Butrydiplodia theobromae, Fusarium redolens, F. oxysporum, Penicillium species 

and Rhizopus oryzae were associated with post harvest rot of irish potato tubers in south-east 

and southwestern Nigeria [12]. 

Bread is one of the oldest prepared foods [13]. Rhizopus nigricans and Mucor stolonifer are 

the scientific names of fungi that grow on bread [15]. This work was therefore carried out to 

determine the type of fungi that germinates on stale foods materials especially carbohydrate 

products. 

 

MATERIALS AND METHOD 

Collection of stale carbohydrate food material samples 

Fifty (50) samples of carbohydrate food materials which comprises of ten (10) samples of 

garri, fifteen (15) samples of yam, fifteen (15) samples of potato and ten (10) samples of 

bread were collected from four major sites in Madonna University. These stale carbohydrate 

food materials were collected carefully to prevent or avoid cross-contamination, the samples 

were enclosed in sterile polythene bag with proper labeling and then taken to Madonna 

University Microbiology Laboratory, Elele Rivers state, Nigeria. 

Culture 

The specimens were cultured on sabourad dextrose agar (SDA) and incubated at 25 and 37 

for 14 days, species were identified based on growth pattern, microscope morphology and 

using lacto-phenol cotton blue preparation. 

Microscopic Examination 

Potassium hydroxide (KOH) technique 

A drop of 10% KOH (potassium hydroxide) was placed on a clean grease free slide with the 

aid of a Pasteur pipette, using an applicator stick a small portion of the fungal isolate was 

picked and emulsified with the KOH, it was then covered with cover slip. The preparation 
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was allowed to stand at room temperature till it was cleared, it was passed through a bursen 

flame to accelerate clearing and expel air bubbles. The processed specimens were examined 

under the light microscope using 10 and 40 times objective lens to focus and view 

respectively. 

 

Lacto-phenol cotton blue staining technique 

A drop of lacto-phenol cotton blue was placed on the clean grease free slide with the aid of a 

Pasteur pipette, using a sterile applicator stick a small portion of the isolate was picked and 

emulsified with the lacto-phenol cotton blue, it was then covered with cover slip. The 

processed specimens were examined under light microscope using 10× and 40× objective 

lenses to focus and view respectively. 

Fungal Identification 
The isolates were identified using cultural characteristics and morphology with reference to 

the guidelines of De Hoog et al.[7]. 

Statistical Analysis 

Data obtained from this study were analyzed using statistical package for social science 

(SPSS) version 18.0 for chi-square and values were considered not significant at P>0.05. 

 

RESULT 

Table 1 shows the mean distribution and percentage (%) occurrence of fungal isolates from 

yam, garri, potato and bread. Highest number of fungi isolate was Aspergillus niger with a 

mean fungal count of 29.7 × 106. While the lowest number of isolate was Absidia 

corymbifera with mean fungi count of 2.0 × 106. Statistically, there is no significant 

deference (P>0.05) in the mean fungal count from the different fungal isolates. 

 

Table1: Mean distribution and percentage (%) occurrence of fungal isolates from yam, garri, 

potato and bread. 

 

Fungi N Mean ±standard P.value    Percentage 

Deviation (CFU/ml) 

Mucor species 13 12.8 ±1.0 P>0.05 12.7 

Penicillium species 27 26.8 ±1.7 P>0.05 26.5 

Aspergillus flavus 26 25.8±1.0 P>0.05 25.5 

Aspergillus niger 30 29.7±1.7 P>0.05 29.4 

Absidia corymbifera 2 2.0 ±1.0 P>0.05 2.0 

Microsporium audouinii     4 3.9 ±2.6 P>0.05 3.9 

TOTAL 102 101.6 ±1.7 P>0.05 100 

Key: N= Number of fungi isolates. 
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Table 2 shows the mean distribution of fungi isolates found in different sites. Statistically, 

there is no significant difference (P>0.05) in the mean fungal count from the different sites. 

 

Table 2: Mean distribution of fungal isolates found in different sites. 

Fungi Sites Mean±standard 

Deviation(CFU/ml) 

P.value 

Mucor species Girl’s hostel        3±1.4 P>0.05 

 Boy’s hostel `      4±1.4 P>0.05 

 Boy’s hostel café 3±2.8 P>0.05 

 Girl’s hostel café 3±1.4 P>0.05 

Penicillium species Girl’s hostel        8±1.4 P>0.05 

 Boy’s hotel 9±1.4 P>0.05 

 
Boy’s hostel café 5±2.8 P>0.05 

 Girl’s hostel café 5±4.2 P>0.05 

Aspergillus flavus Girl’s hostel 6±2.8 P>0.05 

 Boy’s hostel 5±2.8 P>0.05 

 Boy’s hostel café 7±7.0 P>0.05 

 Girl’s hostel café 8±5.6 P>0.05 

Aspergillius niger Girl’s hostel 7±0.0 P>0.05 

 Boy’s hostel 9±1.4 P>0.05 

 Boy’s hostel café 7±2.8 P>0.05 

 Boy’s hostel café 7±1.4 P>0.05 

Absidia corymbifera Girl’s hostel 0±0.0 P>0.05 

 Boy’s hostel 0±0.0 P>0.05 

 Boy’s hostel café 1±0.0 P>0.05 

 Girl’s hostel café 1±0.0 P>0.05 

Microsporium audouinii Girl’s hostel        1±0.0 P>0.05 

Boy’s hostel 1±0.0 P>0.05 

Boy’s hostel café 1±0.0 P>0.05 

Girl’s hostel café 1±0.0 P>0.05 

TOTAL Girl’s hostel  25 ±1.4 P>0.05 

Boy’s hostel   28 ±1.4 P>0.05 

Boy’s hostel café   24 ±1.4 P>0.05 

Girl’s hostel café 25 ±1.4 P>0.05 
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Table 3 shows the number and percentage (distribution of fungal isolates found in the 

different sites. 

Table 3: Percentage (%) distribution of fungal isolates found in the different sites. 

Site Mucor 

Species 

(%) 

penicilliun 

species 

(%) 

Aspergillus 

Flavus 

(%) 

Aspergillus 

Niger 

(%) 

Absidia 

Corymbifera 

(%) 

Microsporium 

audouinii 

(%) 

Total 

(%) 

 n=13 n=27 n=26 n=30 n=2 n=4 n=102 

 

Girls 

Hostel 

3(23.1) 8(29.6) 6(23.1) 7(23.3) - 1(25.0) 25(24.5) 

 

 

Boys 

Hostel 

4(30.8) 9(33.3) 5(19.2) 9(30) - 1(25.0) 28(27.5) 

 

 

Boys 

Hostel 

Cafe 

3(23.1) 5(18.5) 7(26.9) 7(23.3) 1(50.0) 1(25.0) 24(23.5) 

 

 

Girls 

Hostel 

Cafe 

3(23.1) 5(18.5) 8(30.8) 7(23.3) 1(50.0) 1(25.0) 25(24.5) 

Total 13(100) 27(100) 26(100) 30(100) 2(100) 4(100) 102(100) 

 

Key: T= total number of fungal isolates 

N= number of each fungal isolates 

 

 

Table 4 shows the number and percentage distribution of fungal isolates found in the 

different stale carbohydrate food materials. Asergillus niger was the most prevalent with 

29.4% while Absidia corymbifera and Microsporium audouinii where the least prevalent 

recorded 2% and 3.9% respectively. 
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Table 4: Percentage (%) distribution of fungal isolates found in the different 

carbohydrate food materials. 

Food 

Material 

Mucor 

Species 

(%) 

penicilliun 

species 

(%) 

Aspergillus 

Flavus 

(%) 

Aspergillus 

Niger 

(%) 

Absidia 

Corymbifera 

(%) 

Microsporium 

audouinii 

(%) 

Total 

(%) 

Yam 4(30.8) 9(33.3) 6(23.1) 9(30) 1(25.0) 1(25.0) 30(29.4) 

 

Garri 3(23.1) 5(18.5) 5(19.2) 7(23.3) - 1(25.0) 21(20.5) 

 

Boys 

Hostel 

Cafe 

3(23.1) 5(18.5) 7(26.9) 7(23.3) 1(50.0) 1(25.0) 24(23.5) 

 

 

Girls 

Hostel 

Café 

3(23.1) 8(29.6) 8(30.8) 7(23.3) - 1(25.0) 27(26.4) 

Total 13(100) 27(100) 26(100) 30(100) 2(100) 4(100) 102(100) 

 

 

DISCUSSION 

This study reveals that the mean fungal load is highest (29.4%) in yam samples collected 

from boy’s hostel and lowest (20.5%) in garri samples collected from boy’s hostel cafeteria. 

The fungal organisms isolated from these stale carbohydrate food materials include Mucor 

species (12.7%), penicillium species (26.5%), Aspergillus flavus (25.5%), Aspergillus niger 

(29.4%), Absidia corymbifera (2.0%), Microsporium audouinii (3.9%). However, the 

prominent fungi isolated following cultural, morphological, microscopy using wet 

preparation and microscopy using lacto-phenol cotton blue stain is Aspergillus niger (29.4%) 

while the least prominent fungal organism isolated is Absidia corymbifera (2.0%) and this 

agrees with the report of Mueller and Schmit, (2006) which has Aspergillius niger (31.3%) as 

the prominent fungus isolated and Absidia corymbifera (3.1%) as the least. 

 

Aspergillius niger (30%) and Penicillium species (33.3%) were isolated in the highest 

amounts from the samples collected from boy’s hostel while Aspergillius flavus (30.8%) was 

isolated in the highest amount from the samples collected from girls hostel cafeteria. This 

could be attributed to environmental contaminants, the temperature and poor hygiene resident 

in these sites. This also corroborates the report of Mueller and Schmit, [14] which stated that 

most fungi are saprophytes feeding on dead decaying matter. These conditions promote 

decay of these carbohydrate food materials thereby leading to fungal contamination. 

Absidia corymbifera (2.0%) was isolated in the lowest amount from the samples collected 

from girl’s hostel cafeteria and boy’s hostel cafeteria which is contrary to the report of Gadd 

[1] which has Microsporium audouinii (4.2%) as the least fungus isolated from refugee 

camps. 

 

There was no significant difference (P>0.05) in the mean fungal count from the different 

carbohydrate food materials. Also, there was no significant difference (P>0.05) in the mean 

fungal count from the different sites.   
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CONCLUSION 

Poor preparation techniques, use of contaminated water, exposure to environmental 

contaminants and poor storage practices, may have contributed to the various species of fungi 

in carbohydrate food products. Adequate mycological knowledge and proper storage of 

carbohydrate food materials can help to minimize fungal growth and reduce the incidence of 

food poisoning. Regular inspection of carbohydrate food materials and ensuring proper 

environmental hygiene will however reduce the risk of fungal infections that are dangerous 

to human health. 
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