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Abstract  
In many food products, some filamentous fungi species produce secondary metabolites that 

may persist in the foods during storage. This mycotoxin metabolites may be found in a 

variety of processed foods such as peanut and other cereal by-products. Early detection and 

a general study of molds associated with this class of foods in any given study area might 

inform the individual about the risk to health as well as being educated as to the best 

prevention and control strategies. Therefore, the aim of this study was to investigate the 

mycological quality of some ready-to-eat foods sold within the Federal Capital Territory 

(FCT), Abuja, Nigeria and the potential health risks to consumers. A study on a set of ready-

to-eat food material viz; based on cereals, nuts and vegetables was carried out to determine 

the natural presence of mycotoxin-producing molds by culturing on Potato Dextrose Agar 

(PDA) supplemented with antibacterial agent.  After incubation at 280C for 5-7days, the 

occurrence of mycotoxin-producing fungi was highest in cereal meal samples with 37% of 

samples contaminated by at least two mycotoxin-producing molds followed by vegetables 

(24%), nuts (19%) and lastly, dairy products (8%) were contaminated.  The need for 

awareness in food safety and in reducing the risks associated with the consumption of these 

foods become necessary. It is imperative that governments, the food industry, and the 

scientific community collaborate to reduce this risk and ensure consumer safety. 
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Introduction 
In recent time, Ready-to-eat food are 

transforming the food industry, driven by the 

growing demand for convenience without 

compromising quality. As busy lifestyles 

become the norm, more consumers are 

turning to quick and easy meal solutions that 

still deliver the taste and nutritional qualities 

(1). Ready to eat foods ranging from pre-

prepared ingredients to meal kits offer the 

perfect balance between fast food and 

traditional cooking (2). But it’s more than 

just a time-saver; it enhances the overall 

cooking experience, giving consumers the 

flexibility to prepare fresh, delicious meals 

with minimal effort. Ready-to-eat foods have 

become an integral part of modern diets, 

offering convenience and ease of 

consumption without the need for additional 

preparation. These foods can range from 

fresh fruits and vegetables to packaged and 

processed items (3). The concept of RTE 

foods is broad, encompassing a wide variety 

of products that are safe for immediate 

consumption. They are seen as foods that are 

intended for direct human consumption 

without any further preparation, such as 

cooking, reheating, or washing. RTE foods 

can be categorized based on their production 

processes, ingredients, or the level of 

processing they undergo (4). Raw 

agricultural commodities, such as fruits, 

vegetables, nuts, and seeds, are inherently 

ready to eat. These foods are grown, 

harvested, and may undergo minimal 

processing such as cleaning, sorting, and 

packaging before they reach 

consumers. Fresh produce is a significant 

component of the RTE food category, with 

many items being consumed raw. The safety 

and quality of these foods depend heavily on 

proper handling and storage practices from 

farm to table (5). The safety of RTE foods is 

a critical concern, as these products are 

consumed without further cooking or 

processing that could kill 

pathogens. Pathogen control is paramount, as 

RTE foods can be contaminated with harmful 

fungi, among others. The risk of foodborne 

illness from RTE foods can be mitigated 

through adherence to strict food safety 

practices, including proper hygiene during 

production, handling, and storage, and the 

implementation of Hazard Analysis and 

Critical Control Points (HACCP) systems. 

     Mycotoxins are a large family of 

secondary metabolites produced by 

filamentous fungi species that may be present 

in food following fungal growth. The 

ingestion of mycotoxins by humans, which 

occurs mainly through plant-based foods and 

the residues and metabolites present in 

animal-derived foods, may result in poor 

liver and kidney function (6). Moreover, 

mycotoxins are exogenous compounds with 

low molecular weight, defined as xenobiotics 

or contaminants of natural origin. These toxic 

substances have the potential to cause a range 

of adverse effects on human and animal 

health (7). The genera of fungi and 

mycotoxin producers that have been most 

extensively studied 

are Penicillium, Aspergillus, and Fusarium. 

The major mycotoxins of food safety 

importance include aflatoxins (AFs), 

fumonisin (FUM), ochratoxin A (OTA), 

citrinin (CIT), deoxynivalenol (DON), 

zearalenone (ZEN), and Alternaria. These 

mycotoxins could be found in foodstuffs in 
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significant quantities, with implications for human and animal health (8). Mycotoxins can 

proliferate on many agricultural and food products. Humans are most exposed to mycotoxins 

through contaminated cereals, cereal-based products, and ready-made food items derived from 

animals that have been exposed to them. The contamination of food products may occur at 

any stage of the food supply chain, from the pre-harvest to the post-harvest stages (9). The 

growth of fungi is not necessarily associated with the formation of mycotoxins, and because 

of their stability, they may be present in food in the absence of fungi. Therefore, when the 

environment was most favorable for further fungal growth, the fungi used a mycotoxin to 

multiply (10). There are many known mycotoxins, synthesized by a variety of fungi, that can 

be potentially found in different types of food (11). Mycotoxins are found in a variety of crops, 

including wheat, millet, maize, sorghum, peanut, soybean, and their by-products. 

Additionally, cereals, oilseeds, cottonseed, leguminous seeds, spices, and other foodstuffs 

used for animal feed may also contain mycotoxins. 

In a preliminary investigation of peanut-based ready-to-use therapeutic foods, a nutritional 

supplement used for the treatment of AIDS patients and malnourished children, all samples 

tested exhibited aflatoxin levels exceeding the maximum tolerable level for dietary foods 

intended for health purposes. Furthermore, the concentration of aflatoxins in locally processed 

peanut butter is deemed unfit for human consumption according to prevailing global 

regulations (12). 

A number of studies have demonstrated that storage time, incorrect temperatures, pH, 

moisture, and unsuitable packaging can have a negative effect on the safety of raw materials 

used in RTE foods (13). Furthermore, a study analyzing samples of whole discolored kernels 

present in RTE products revealed that the risk of contamination by aflatoxins (up to 1383.4 

μg/g) is approximately 90%. Although RTE foods undergo peanut sorting processes, it is not 

always possible to perform sorting procedures that could have removed the discolored kernels 

(DKs). In light of these observations, the authors concluded that peanut-based RTE foods 

represent a significant threat to the people of India (14). In many food products, some 

filamentous fungi species produce secondary metabolites that may persist in the foods during 

storage. This mycotoxin metabolites may be found in a variety of processed foods such as 

peanut and other cereal by-products.  

Early detection and a general study of molds associated with this class of foods in any given 

study area might inform the individual about the risk to health as well as being educated as to 

the best prevention and control strategies. Therefore, the aim of this study was to investigate 

the mycological quality of some ready-to-eat foods sold within the Federal Capital Territory 

(FCT), Abuja, Nigeria and the potential health risks to consumers. This investigation was 

prompted by a lack of data on the presence of certain mycotoxins in specific ready-to-eat 

(RTE) foods and their by-product categories in the studies areas.  

 

Materials and Method 

A study on a set of ready-to-eat food material viz; cereal based meal (Donkwa), Cashew nuts, 

vegetables (Carrot) and Dairy product (cheese) was carried out to determine the natural 
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presence of mycotoxin-producing molds by culturing on Potato Dextrose Agar (PDA) 

supplemented with antibacterial agent.   

 

Food Sampling 

A total of 40 dried RTE food samples consisting of cashew nut, Donkwa, Cheese and carrot 

(10 samples each) were randomly purchased from markets in the Federal Capital Territory, 

Abuja, Nigeria. Some of them were purchased as pre-packed foods in sealed polyethylene 

packs, and transported to the laboratory for analysis. In the laboratory, the food samples were 

comminuted into fine powder in an electric blender (Panasonic, India) and each sample was 

used for mycological analysis. The samples were stored at 4°C prior to analysis within 48 h. 

(16).  

  

Isolation and Enumeration of Fungi 

The dilution plating technique was applied for the isolation and enumeration of fungi present 

in the food samples. Each comminuted sample (10 g) was diluted in sterile distilled water (90 

mL) and homogenized for 2 min. Exactly 100 μL of the homogenized mixture was surface-

plated out in duplicate on Potato Dextrose Agar (PDA) supplemented with streptomycin to 

suppress bacteria growth. Incubation of all inoculated plates was performed at 25°C for 3 to 5 

days. (17). Thereafter, fungal colonies were counted and are reported below as colony forming 

units per gram (CFU/g) of analyzed food sample. All distinct colonies on the PDA plates were 

transferred to freshly prepared plates of malt extract agar (MEA; Oxoid, United Kingdom). 

The purified cultures were retained at 4°C on MEA slants overlaid with sterile distilled water 

in 4 mL vials. 

 

Characterization of Fungal Isolates 

All fungal isolates obtained from the food samples were cultivated and assessed for 

macroscopic and microscopic characters, and compared with descriptions in appropriate. 

Isolates were clustered into phenotypic groups and representatives of each group were selected 

for further identification using mycological approach. (18). 

 

Fungal Occurrence (Load and Incidence) in Dried RTE Foods and Their Implications 

After incubation at 280C for 5-7days, the occurrence of mycotoxin-producing fungi was 

highest in cereal meal samples with 37% of samples contaminated by at least two mycotoxin-

producing molds followed by vegetables (24%), nuts (19%) and lastly, dairy products (8%) 

were contaminated. This indicated that all the food types examined in this study, were of risk 

due to fungal contaminations. The predominant fungi were Aspergillus spp. Penicillium spp., 

Alternaria spp., Mucor spp. and Rhizopus spp. Aspergillus had the highest occurrence in all 

the foods while Alternaria had the lowest load. This data indicate that the processing steps 

probably reduced the fungal levels in the food but due to further exposure, these levels 

remained high as a result of recontamination during transportation and storage (19). Therefore, 

avoiding recontamination might be a safer method of health risk management regarding these 
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foods (20). The kind of pathogens recorded in this work suggest high health concerns due to 

the possibility of mycotoxin production as their metabolic products (21).  The fungal 

contamination of the carrot samples may be attributed to the kinds of soil in which they are 

cultivated (22). Whereas, the nut and cheese might be as a result of secondary, post-food 

production practices, because it is highly unlikely that the fungal propagules can survive the 

frying step of cheese at approximately 100°C for 15–20 min. To be precise, exposure of food 

materials like carrot in the unpackaged form to the busy open markets, where human activities 

including constant and high human traffic and motorist influx occur for more than 10 h on a 

daily basis, will result in massive food contamination by diverse fungi. Therefore, packaging 

after the frying step might limit fungal contamination and prevent the dissemination/dispersal 

of harmful strains (23). Future research may investigate the impact of packaging (diverse 

materials and duration) of major ready to eat foods on fungal contamination.  

 

Conclusion and Recommendations 

Prevention strategies have been shown to be highly effective in reducing mycotoxin-producing 

molds in foods, which are known to be produced during some phase of the food chain. 

However, it should be noted that pre-harvest natural contamination cannot be completely 

eliminated. Nevertheless, the application of good processing techniques has been 

demonstrated to minimize subsequent entry into the food and feed chain, thereby reducing the 

risk of mycotoxin contamination. Furthermore, wet cereals and nuts must be dried efficiently 

and promptly for medium- and long- term storage in hygienic silos, which must be free of 

insect pests and moldy material. It is also vital to ensure that there is traceability during silo 

storage and transport for processing. In order to achieve this, it is essential to implement Good 

Agricultural Practice and operation, as well as to establish approved supplier chains. The use 

of effective diagnostic tools must be implemented to monitor and quantify mycotoxins at a 

rapid rate. The need for awareness in food safety and in reducing the risks associated with the 

consumption of these foods become necessary. It is imperative that governments, the food 

industry, and the scientific community collaborate to reduce this risk and ensure consumer 

safety. 
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