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Abstract 
 
Fermented locust bean is a popular nutritious food seasoning that is prone to microbial contamination 
due to traditional handling and improper storage. This study was aimed at evaluating mycoflora and 
aflatoxin-producing fungi from fermented locust bean. Ten wet and dried samples of fermented locust 
bean products were purchased from Samaru market Zaria. Mould species were enumerated and 
characterized using conventional cultural methods. The Aspergillus species isolates were screened for 
aflatoxin-production potential on Neutral Red Desiccated Coconut Agar and viewed under UV light 
(365 nm). The mean fungal load in the wet and dried samples were found to be 4.6x105 ± 1.82×105 and 
1.0x105 ± 0.00×105 respectively with a significant difference (p=0.001) using student t-test. Aspergillus 
niger and Aspergillus flavus were isolated from the wet samples with a percentage occurrence of 66.6% 
and 33.3% respectively while only Rhizopus species was isolated all through the dried samples. 
Aspergillus flavus was found to be aflatoxin-producing on Neutral Red Desiccated Coconut Agar. The 
result of this study showed that mycoflora and aflatoxin contamination present in the fermented 
products was mainly due to moisture content of the product and unfavorable storage conditions. 
 
Keywords: Aflatoxin-producing moulds, Fermented locust bean, Mycoflora.  
 
 
INTRODUCTION 
African locust bean (Parkia biglobosa) is a leguminous plant regularly grown in the tropics. It 
is very well-known in West Africa and can be found in the Northern and South-Western 
regions of Nigeria (Setiawan et al., 2022). African locust bean is popularly known for its high 
protein content, caloric value, essential amino acid and fatty acid content, vitamins and fiber. 
Hence, the fermented seed products have profound organoleptic properties such as the tastes, 
flavour and texture, and also serve as important nutritional sources of proteins and vitamins  
(Idowu et al., 2021). In addition, the fermented African locust bean products has been used as 
condiments in preparing local soups in Nigeria. Fermented African locust bean product used 
in soup preparations is commonly known as ‘Daddawa’ among the Hausas, ‘Iru’ among the 
Yorubas, and ‘Ogiri’ among the Igbos (Dosumu et al., 2012).  
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Mycotoxins contamination in food and feed has been a major problem worldwide ( Frisvad et 
al., 2019; Abdurrazaq, et al., 2022). They are most commonly produced 
by Aspergillus species, Fusarium species, and Penicillium species under various environmental 
conditions(Frisvad et al., 2019). The tropics’ climate characterised with warmness and 
humidness promotes the growth of toxigenic fungi, thus increasing the prevalence of 
mycotoxin contamination in foods. Nearly all tropical fermented foods, beverages, 
and condiments produced at either small-scale or industrial levels are contaminated with 
multiple mycotoxins (Ahmed, 2023). The presence of Aflatoxin-producing fungi in fermented 
locust bean poses a serious health risk to consumers, especially in countries where there are 
no strict food safety regulations (Oyedeji et al., 2023). Aflatoxin B1 is the most harmful 
aflatoxin to humans and animals as it is carcinogenic due to its involvement with 
hepatocellular carcinoma which leads to liver cancer (Abdulganiyu et al., 2024). The effect of 
mycotoxin and aflatoxin in relating to dietary exposure through the ingestion of contaminated 
food can lead to acute toxicity which causes nausea, yellowing of skin and sclera(icterus), 
itching, vomiting, bleeding, abdominal pain, lethargy, edema, convulsions, coma and death. 
Chronic exposure to aflatoxins can result to impaired growth and development, especially in 
children, immunosuppression and hepatocellular carcinoma among others (Gong et al., 2016).  
Fungi play a significant role in affecting the quality of fermented locust bean resulting to 
spoilage during storage. This is however due to high moisture content, and several 
environmental factors such as warm temperature and high humidity, and unhygienic 
processing and storage condition (Ahmed, 2023). Because of inadequate or even non existing 
systems for monitoring and reporting fungal contamination in fermented locust bean, health 
issues caused by these products goes undetected and incidence of their occurrence in food is 
undetermined (Oyedeji et al., 2023). Therefore, this study aimed at evaluating mycoflora and 
aflatoxin-producing fungi from fermented locust beans sold at Samaru market, Zaria. 
 
MATERIALS AND METHODS 
 

Study Area 
The study area was Samaru Market, Zaria, which is located between latitude 11°11'19.3''N and 
longitude 7°37'02''E, with an altitude of 686m above sea level in Northern Guinea Savanna 
ecology of Nigeria. The market is characterized by traditional marketing process where 
produce are being sold with no assessment by any regulatory body. The map showing location 
of Samaru, Zaria Nigeria is presented in figure 1.  

https://www.sciencedirect.com/topics/food-science/aspergillus
https://www.sciencedirect.com/topics/food-science/fusarium
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/penicillium
https://www.sciencedirect.com/topics/food-science/fermented-food
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/condiment
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Figure 1: Map of Zaria Local Government area, Kaduna State Nigeria (KADGIS, 2024) 

 
Collection of Samples 
Ten (10) samples of the fermented locust beans were obtained for the research, they were 
purchased from different traders in Samaru market Zaria, Kaduna State, Nigeria. Purchased 
samples (i.e., five wet samples and five dried samples) were packaged in sterile polyethylene 
bags, sealed, labelled and transported to the laboratory.  
 
Isolation and Identification of Mycoflora from the Collected Samples 
Ten grams (10 g) of each sample was weighed and transferred into 90ml of sterile distilled 
water and homogenized for 2minutes to form a stock solution. Series of serial dilution was 
carried out into five (5) test tubes with the dilution factors (10 ̶ 1, 10 ̶ 2, 10 ̶ 3, 10 ̶ 4 and 10 ̶ 5). 0.1ml 
was pipetted from dilution 10-4 was transferred onto PDA plates in duplicates incorporated 
with streptomycin, the mixture was then spread aseptically using a sterile bent glass rod all 
over the plates. Incubation of the plates was at an ambient temperature of (25 ± 3°C) for 3 to 5 
days. Morphological characteristics of the fungal isolates with colonial colour on and reverse 
side of the plate were observed and recorded using the mycology atlas. The presumptive 
mould isolates were then sub cultured onto fresh PDA plates and preserved on PDA slants 
(Abdurrazaq, et al., 2022). 
 
Microscopic identification of the mould isolates was carried out using wet mount.  Colony of 
each mould isolate was picked and teased on a clean grease free slide containing 2 drops of 
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lactophenol cotton blue. The slide was then covered with a cover slip and examined under 
×10 and ×40 objectives lens of a compound microscope respectively (Abdurrazaq, et al., 2022). 
 
Screening for Aflatoxin-producing Potentials of the Isolates 
Presumptive aflatoxigenic isolates were screened for aflatoxin-production potentials using 
NRDCA as described by (Atanda et al., 2011). Each isolate was inoculated on a freshly 
prepared NRDCA and incubated at ambient temperature for 5 days and examined. Isolates 
that produced yellow pigmentation rounding the mould colony as well as on the reverse side 
of the plates, and fluoresce blue under UV light (at 360nm) were regarded as aflatoxigenic 
moulds. 
 
RESULTS  
 
Fungal Load from Fermented Locust Bean Samples 
Table 1 presents the mean fungal load from fermented locust bean samples. The mean fungal 
loads were found to be 4.6×105 and 1.0×105 cfu/g for wet and dried samples respectively, with 
a significant difference (p=0.001) using student t-test. Table 2 presents the mycoflora present 
in the fermented locust bean samples. A total of ten moulds belonging to three fungal genera 
were isolated from the wet and dried samples. Aspergillus niger and Aspergillus flavus with 
percentage occurrence of 66.6% and 33.3% respectively were isolated from the wet samples 
while Rhizopus species was found all through the dried samples with 100% occurrence.  
 
Table 1: Fungal Load in Fermented Locust Bean 

Sample Type    Number 
Examined 

Mean Fungal Load 
(cfu/g) 

Standard Deviation p-value 

Wet Sample         5 4.6×105 1.82×105 
 

 
0.001 

Dried Sample         5 1.0×105 0.0000  

 
Table 2: Fungal Species in Fermented Locust Beans 

Sample Type     Number Examined    Isolates (n=5)        Number of occurrence 
(%) 

Wet 5  Aspergillus    niger 3(66.6) 
  

Aspergillus flavus 
 
2(33.3) 

 
Dried 

 
5 

 
  Rhizopus species 

 
5(100) 

 
Aflatoxin-production Potential of the Mould Isolates 
Table 3 presents the aflatoxin-production potential of the mould isolates. Both of the two 
isolates of Aspergillus flavus showed pastel blue fluorescence surrounding the mould colony 
on NRDCA under UV lamp. While none of the Aspergillus niger showed fluorescence under 
the UV lamp.  
 
Table 3: Aflatoxin-production Potential of Moulds Isolated from Fermented Locust Bean 

                  Isolates Aflatoxin production  
(Fluorescence Detection) 

          Aspergillus flavus 
          Aspergillus flavus 

           + 
           + 

        Aspergillus niger  
        Aspergillus niger 
        Aspergillus niger 

           - 
           - 
           - 
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Key:  
+ = fluorescence detected,  
– = fluorescence not detected 

 
DISCUSSIONS 
Mean mycoflora count observed in this study is significantly high raging from 1.0×105 to 
4.6×105 for dried and wet samples respectively. This could be attributed to substandard 
hygiene practices during processing and storage of the products. The significant difference 
(p<0.05) observed in the mean fungal load on wet and dried samples could be attributed to 
the influence of moisture on fungal growth, the moisture levels in wet samples is quite higher 
relative to that in the dried samples. Moisture provides an environment that is conducive for 
fungal proliferation (Ahmed, 2023). In addition to the risk of spoilage, it also raises concerns 
about the potential contamination by mycotoxins, which pose serious health risks to 
consumers (Olahan et al., 2024). This findings is in agreement with that of Adekoya et al. (2017) 
who conducted similar research on fermented African locust bean, he reported a mean 
mycoflora count of 7.9 × 105 cfu/g thus, slightly higher than what was obtained in the present 
study. They attributed the outcome to high moisture content which made it prone to fungal 
contamination. Another study by Okolo et al., (2023) reported similar finding to the present 
study where, a mycoflora load ranging from (2.0 × 105 CFU/g) to (4.33 × 105 CFU/g) were 
observed from some markets within Lokoja. The authors attributed the higher levels of 
mycoflorae to contamination from the environment, the substandard personnel hygiene 
practices during the production processes, and the inappropriate handling by the vendors. 
Interestingly, lower mean mycoflorae level in fermented locust bean was reported by Olahan 
et al. (2024) ranging from 1.4 × 103 cfu/g to 7.2 × 103 cfu/g for two different villages in Kwara 
State, Nigeria.  
 
The findings of this study on the mycoflora of fermented locust beans provide insight into the 
fungal species present in the products. Of the ten moulds isolates obtained from the study, 
Aspergillus niger, Aspergillus flavus and Rhizopus species were the predominant species 
identified. The results indicated that the genus Aspergillus was the fungal isolates present in 
the wet samples. This could be attributed to ability of members of Aspergillus genus to colonize 
various substrates, including food products (Frisvad et al., 2019). Rhizopus species predominate 
all through the dried samples comprising 100% of the isolates. Rhizopus species are a 
filamentous fungus that is often associated with the fermented foods. It has the highest ability 
to break down carbohydrates and contribute to the production of organic acids, flavours and 
textures in related fermented products (Cara et al., 2018).  
 
The fungi genera reported in this study are in concordance with the previous study of Okolo 
et al. (2023), who reported a total of 55 fungal isolates from fermented locust beans, belonging 
to three genera: Aspergillus, Fusarium and Rhizopus. In the study, the most predominant species 
within the Aspergillus genus was Aspergillus niger, accounting for 29.1% of the total isolates. 
Rhizopus arrhizus was the next most abundant species identified, comprising 25.5% of the 
isolates.   
 
In addition, the presence of these fungal isolates on the fermented locust bean sample was 
also reported by Nwadiaro et al. (2015) who reported genera of Aspergillus, Mucor, Penicillium 
and Rhizopus as mycoflora of stored locust bean seeds from markets in Jos Nigeria. Moreover, 
the implication of presence of Rhizopus species, Aspergillus niger and Aspergillus flavus on stored 
foodstuffs poses not only contamination/spoilage effect, but also poses the risk of mycotoxins 
contamination of the product thereby resulting to dietary exposure to the mycotoxins. This is 
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because, mycotoxins are poisonous even in minute concentrations and pose a threat to the 
health of consumers (Benkerroum, 2013). Another study by  Okolo et al. (2023) revealed a total 
of 55 fungal isolates from fermented locust bean samples which include Aspergillus niger (29.1 
%), Rhizopus arrhizus (25.5 %), Fusarium cladosporium (18.2 %), Fusarium cummunis (12.7 %), 
Aspergillus nudilans (9.1%), Aspergillus tamari (7.3 %) and Aspergillus terreus (1.8%). This is in 
agreement with our findings where Aspergillus species happened to be the predominant 
contaminants of the fermented product under study.  
 
The potentials demonstrated by Aspergillus flavus isolates to produce aflatoxins on NRDCA 
revealed that the wet fermented locust bean samples are likely contaminated with the 
aflatoxin. This may be due to the fact that Aspergillus flavus is one of the major producers of 
aflatoxin and can contaminate a wide range of agricultural commodities either in field or in 
storage processes Frisvad et al. (2019). The absence of aflatoxin production by Aspergillus niger 
could be attributed to the genetic and metabolic differences between these species of 
Aspergillus.  
 
CONCLUSION 
Aspergillus niger, Aspergillus flavus and Rhizopus species were isolated in fermented locust bean 
with percentage occurrence of 66.6%, 33.3% and 100% respectively. The mean fungal load for 
both wet and dried samples of the fermented locust bean were found to be 4.6x105 and 1.0x105 

with a significant difference (p=0.001) using student t test. Aspergillus flavus indicate the 
potential of aflatoxin production on NRDCA. Further studies are necessary to identify 
pathogenic and beneficial fungal species in fermented locust beans. In addition, appropriate 
quality control measures should be put into practice to ensure effective slow fermentation and 
prevent aflatoxin contamination in wet fermented locust beans. 
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