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Abstract: Food hygiene is very vital in the fight against some pathogens and contaminants which are the major global health problem 

and are the leading cause of morbidity. Food handlers are sometimes the major carriers of pathogens due to poor personal hygienic 

condition. Working in Food Service Establishment (FSE) could be a potential source of infection due to pathogen organisms. Fungal 

contaminants from the hands of food handlers in School of Technology, Kano State Polytechnic were analyzed using sterile hand 

swabs to collect the sample from participants. 9 sample specimens from different FSE centers in School of Technology Kano were 

collected and subjected to fungal isolation and identification using Streaking method and Microscopy analysis. The fungal 

contaminants isolated were identified as Aspergillus spp., Penicillium spp. Fusarium spp., Nigrospora spp. and Yeast cells of which, 

all are concerned with food spoilage. Therefore, the association of food with these fungi can possibly cause contamination which 

might lead to outbreak of human diseases. Thus, good personal hygiene that could inhibit or eradicate these fungi is very important 

to ensure the safety of food from food-handlers especially in the School of Technology, Kano State Polytechnic, Nigeria. 
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INTRODUCTION 

Fungi are important part of the natural environment and, 

therefore, play significant roles in relation to food: some fungi 

are used in food production, while some fungi are food 

sources themselves however; some are agents of food spoilage 

[1]. Some fungi that contaminate food can also be harmful to 

human health, and this could be due to fungi or their 

byproducts, such as poisoning by mushrooms or mycotoxins 

[2]. Some fungi that contaminate or spoil food are known 

pathogens, such 

as Alternaria, Aspergillus, Candida, Fusarium, and 

mucormycetes [3, 4]. About 300 of the estimated 1.5 million 

fungal species on Earth are known to cause illnesses ranging 

from allergic reactions to life-threatening invasive infections 

[5].  

Food handlers are people who work for a food business and 

handle food, regardless whether they prepare or serve it [6]. 

They could transmit microbes to the food from their skin, 

nasal secretions, and bowel, also from the contaminated food 

prepared or served by them [7]. Food-borne diseases could be 

a potential source of contamination that results from poor 

environmental sanitation or personal hygiene of food handlers 

in food establishments or kitchen homes. Therefore, hand 

washing is an important measure to protect against the spread 

of disease or infection, and is one of the main practices to 

reduce the transfer of bacteria and fungi between individuals 

and from individuals to food surfaces [8].  

 

Food-borne illnesses have a dramatic impact in both 

developing and developed countries. The health status of the 

food handlers, their personal hygiene, knowledge and practice 

of food hygiene play a vital role in food contamination [9]. 

The hands of food handlers are the main vehicles of food 

cross-contamination so that improved personal hygiene and 

hand washing would lead to the basic control of faeces to-

hand to-mouth spread of potential pathogenic transient 

microbes [10]. Many food-borne disease outbreaks are 

reported every year in the world. Numerous factors, contribute 

this excessive range of incidents. However, it is important to 

note that most cases of food-borne diseases are not reported, 

so the true extent of the problem is unknown [11].  

 

The hands of ready-to-eat food service employees have been 

observed to be the carriers in the spread of foodborne illness, 

mainly due to poor personal hygienic condition. Howes et al., 

[12] states that improper food handler practices contributed 

immensely up to about 97% of foodborne illnesses in food 

service establishment centers and homes. Statistical evidence 

also revealed that food poisoning caused by the catering 

industry is 70% higher than that caused by any other sector 

[13]. Hand washing is a fundamental precautionary measure 

to protect against the spread of disease and is one of the 

primary practices to reduce the transfer of bacteria and fungi, 

whether from person to person, or from person to food contact 

surfaces [14]. The main reason for limiting contact between 

ready-to-eat foods and people’s hands is to prevent the 

transfer of fungi, bacteria and viruses already present in 

human bodies [15]. So we should be conscious of health status 

of school or clinic kitchen food handlers in order to prevent 

food borne ailments [16]. 
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Food handlers with poor personal hygiene working in food 

service establishment centers could be potential sources of 

infection due to microbial pathogens including bacteria, 

fungi, viruses, protozoa and helminthes are the major cause of 

food borne diseases with varying degree of serving ranging 

from mild in disposition to chronic or life treating illness or 

both in developing countries are useful and often use as a 

means of assuming overall sanitation in the environments of 

food service establishment centers [17].  

Additionally, kitchen is likely the most important area 

harboring and transmitting infections [18]. Germs are normal 

everywhere in the kitchen; in cutting boards (sink sponges, 

kitchen utensils, sinks, countertops, towels and even 

refrigerators. Growth of undesirable contaminating microbes 

not only causes deterioration in the sensory and organoleptic 

properties of food but also can cause illnesses. Most 

pathogenic microbes in food products are intestinal in origin. 

However, some are discovered in nasal passages, in the throat, 

on hair, and on skin [19]. Thus, food handlers are regularly a 

predominant source of infection and cross-contamination. 

Some fungal organisms and other bacteria like 

Campylobacter spp. and Salmonella spp. are easily 

transferred from chicken to a range of kitchen surfaces, hands 

and other food items [20]. The ability of microbes to adhere 

to food contact surfaces compromises the hygiene of those 

surfaces [21, 22, 23]. Moreover, it has been demonstrated that, 

even after adhering to ordinary and specific hygienic 

procedures, pathogenic microorganisms can survive in 

kitchens, frequently for hours. The main sites in the kitchen 

responsible for cross-contamination are chopping boards, 

sinks, taps, dish cloths, knives, and different working surfaces 

[24]. 

Furthermore, it was established that a food worker’s 

unwashed hands can transmit pathogens, especially faecal 

pathogens, to food products after a visit to the toilet. 

Investigations of food bone illness outbreaks have shown that 

poor personal hygiene primarily ineffective hand washing is 

an important contributor to food borne illness [25]. Studying 

the hand contamination among the food handlers could have 

great importance to understand the hygienic practices of food 

handlers. Hands contamination of food handlers can be used 

as an indicator of their behavior regarding food-related 

practice and personal hygiene. However, this issue is now not 

well studied in Nigeria.  

Contamination cannot be totally eliminated but however, can 

be managed to reduce both frequency of occurrence and 

accompanying adverse effects [26]. Many researches about 

bacterial contamination associated with food handlers have 

been reported [27]. To date, little is known about the fungal 

contamination from food-handlers in Nigeria. Hence, it is 

important to determine the nature of fungal contaminants in 

order to devise mitigation techniques before epidemic 

outbreaks. Thus, this study was aimed to determine fungal 

contaminants from the hands of food handlers working in 

Kano State Polytechnic, Kano State Nigeria, and this study 

also has to add to the existing knowledge on hand washing 

and proper personal sanitation in the ready-to-eat food 

industry and food establishment centers (FESs). 

 

MATERIAL AND METHODS 

Study area and sample collection  

The study was carried out in three (3) different food 

establishment centers (FECs) in School of Technology, Kano 

State Polytechnic. 3 samples each from FEC were collected. 

The sample procedure was conducted as described by Nizar 

[8]. Sterile swabs were used for sample collection after which, 

the unwashed hand palms of food handlers were swabbed. The 

swab sticks were moisturized in a normal saline and various 

parts of palm of food handlers were swabbed by gentle rolling 

the swab stick at different part of the palm. The swabs were 

used to rub thoroughly within the palms and between the 

fingers. The swabbed sticks ware returned back to the 

container and sealed with adhesive tape and labeled before 

transported to the laboratory for further analysis and 

processing.  

 

Preparation of media  

Saboraud Dextrose Agar (SDA) was used for the isolation of 

fungal isolates. SDA was prepared based on manufacturer’s 

instructions. The sterility of culture media prepared was 

checked by incubating 5% of the batch at 25 °C for 5 to 7 days 

and observed for fungal growth. Those Media which showed 

growth were eliminated and/ or discarded. 

 

Isolation and identification of fungal isolates 

Each swab stick collected was inoculated on to the SDA 

media used for the isolation of fungal colonies. This was done 

by streaking the surface of the agar medium using the swab 

stick containing the sample. The culture plates were incubated 

at 25 0C for about 5 days. After incubation period, all fungal 

colonies grown on Saboraud Dextrose agar were examined, 

counted and characterized for identification. Microscopy 

analysis using simple staining technique was employed for 

identification of the fungal isolates. The fungal colonies were 

picked using sterile innoculating needle and spread on a 

glasslide, followed by few drops of methylene blue stain and 

then covered with a cover slip. The fungal slides were viewed 

under the microscope. Characteristics features of fungal were 

observed (asexual spores, mycelia, etc.) and compared with 

the atlas for identification of genera and species.  

 

RESULTS  

The results showed that a total number of 119 fungal colonies 

were isolated from the hands of food handlers in all the 9 

samples collected from 3 food establishment centers 

examined. Table 1 summarizes the results of fungal pathogens 

isolated from the hands of food handlers in School of 
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Technology, Kano State Polytechnic. The fungal 

contaminants were identified as Aspergillus spp., Penicillium 

spp. Fusarium spp., Nigrospora spp. and Yeast cells as shown 

in Figure 1. 

 

 

 

Table 1: Examination of Fungal Pathogens from the Hands of Food Handlers in School of Technology (SOT), Kano State 

Polytechnic, Nigeria 

S/N Samples No. of 

colonies 

Description of. colonies Organisms identified 

(Microscopy) 

Frequency 

1 YP/01 19 Spherical, large, black color and 

smooth, 14 20mm. 
Nigrospora spp. ++ 

2 YP/02 16 Colourless spore green edges and 

powdering. 
Penicillium spp. + 

3 YP/03 8 Oval in shape, brown in colour, 

larger than bacterial cell. 
Yeast cells + 

4 HML/01 17 Spherical, conidia colourless, to 

cylindrical in dry chains, 2.5 – 

7.5mm. 

Aspergillums spp. ++ 

5 HML/02 9 Colourless, pink colonies, developed 

in chains or slimy heads. 
Fusarium spp. + 

6 HML/03 10 Oval in shape, brown in colour, 

larger than bacterial cell. 
Yeast  cells + 

7 HWK/01 20 Powdering mildews, spore is sac like 

structure 
Aspergillus spp. ++ 

8 HWK/02 8 Spherical or oval in shape larger than 

bacterial cells brown in color. 
Yeast cells + 

9 HWK/03 12 Whitish pink colonies, and colorless. Fusarium spp. + 

Key: YP; Yellow page restaurant, HML; Hamdala restaurant, HWK; Hawkers, +; Isolated, ++; frequently isolated. 3 samples from 

each restaurant were collected and examined. 

  

Figure 1: Simple staining observation under the microscope for fungal isolates identified 
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DISCUSSION 

The outbreaks of food borne disease continue to take place, in 

spite of the progress achieved in food quality and safety for 

consumption, the restricted research study on food handlers 

and food handling practices in food establishment centers 

indicate that food handling issues need to be high- lightened 

publically. Food handlers act as a vector for microbes posing 

a potential risk to the public health issue [6, 28]. 

The present study revealed that 5 different fungal species 

namely; Nigrospora spp., Penicillium spp., Yeast spp., 

Aspergillus spp. and Fusarium spp. were found to be 

associated with food handlers examined at School of 

Technology, Kano State Polytechnic, Kano City, Nigeria. All 

these fungal pathogens were isolated from food handlers 

collected from 3 different restaurants. it was shown that Yeast 

cells were detected in all the restaurants studied however, 

Nigrospora spp. was found more frequent (++) in YP 

restaurant, while Aspergillums spp. was predominantly 

detected in Hamdala HML restaurant and Hawkers HWK as 

shown in Table 1, and this may be due to the nature and untidy 

condition of the environment and waste disposal near the 

restaurants, which may easily be transferred by flies and other 

agents that transfer microbes. Hawkers HWK had Aspergillus 

spp. and Fusarium spp. as the common isolates, and Yeast 

cells were occasionally isolated due to the unhygienic nature 

of the food seller. This is similar to what have been 

documented by Benedict et al., [1] and Allam et al., [6] who 

reported that microbes are associated with the food handlers 

including Candida, Aspergillus, Fusarium,  

Rhizophus, Penicillium, Staphylococcus aureus and E. coli. 

Sabo [29], also reported that pathogenic bacteria and fungi 

were found to be associated with the hands of food handlers 

especially those working in food Service establishments.  

The handler’s contamination could be due to interaction 

between the currency note and other unsterile materials and 

thus, currency could be a vehicle of transmitting fungal 

pathogens including bacteria [30]. The discrepancy in socio-

economic status, type of food establishment centers and 

inadequate personal hygiene between the studied groups of 

people in this research could be the explanation to the reasons 

why food handlers are associated with the potential fungal 

pathogens identified. Mycotoxin-producing strains of some 

fungi such as Fusarium and Aspergillus are the leading cause 

of gastrointestinal disorders [2, 31]. In general, some bacteria 

and fungi might be expected to exist at least in low numbers 

in all kinds of food products that are of animal origin or in 

those that are directly handled by humans, unless heat 

processing steps are applied to destroy them, they have been 

found in a large number of commercial foods by many 

investigations [8].  

Therefore, it is believed that hands serve as a transitive for 

microbes in one way or the other. Food may be contaminated 

with diseases causing organisms from food handlers (during 

cooking or processing), air soil, and water are the main 

sources of food contamination. Food handlers are advised not 

work when they are sick until recovery from the illness person 

who is affected with any disease shall not work in any 

communicable places such as eating or drinking establishment 

it has also been a general knowledge that lack of sanitary 

aspect of the food handlers and the environmental sanitations 

play a vital role in disease outbreak. According to Miller et al. 

[32], transient microbes can pose serious dangers to the food 

industries since microorganisms are closely attached to the 

skin surfaces and can easily contaminated food products if 

employers cannot wash their hands adequately. 

CONCLUSION 

In conclusion, the fungal contamination of the hands of food 

handlers in three (3) different food establishment centers 

(FECs) in Kano State Polytechnic had been examined. Swab 

stick samples were collected from food handlers’ hands. 

Culture and Microscopy analysis were used to identify the 

fungal contaminants as Aspergillus spp., Penicillium spp., 

Fusarium spp., Nigrospora spp. and Yeast cells of which all 

are concerned with food spoilage. Therefore, the association 

of food with these fungi can possibly cause contamination 

which might lead to outbreak of human diseases. Thus, good 

personal hygiene that could inhibit or eradicate these fungi is 

very important to ensure the safety of food from food-handlers 

especially in the School of Technology, Kano State 

Polytechnic, Nigeria. 

 
RECOMMENDATIONS 

In spite of regular medical checkup, it is highly recommended 

that local health authorities should implement continuous 

intervention programmes such as food handler's training 

courses on food safety and good hygiene practices from time 

to time. Also, proper hand washing practices as well as 

maintenance of a good healthy environment in the form of 

availability of flyers, posters, etc. should be implemented. 

Moreover, an antiseptic solution in the kitchen for food 

handlers is very necessary to improve hygiene practices in 

food establishment centers (FECs). 
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