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Abstract  
Kunu Aya (tiger nut drink) is regarded as one of the popular indigenous drinks 

produced mostly in the North. The research aim to determine the bacteriological 

properties of Kunu Aya sold in Shehu Idris College of Health Sciences and 

Technology Makarfi Kaduna State. Objectives included to determine the 

microbial properties, the bacteriological load of the drink, and the health 

implications associated with its consumption and to carry out intervention in 

educating the local beverage producers on hygiene practices. Study design was 

experimental. Four samples bought, coded (A,B,C, and D) are taken for 

bacteriological analysis. The result revealed the presence of staphylococci 

species, Eschericheria coli and Coliform in all the samples. Bacteriological load 

varies in ranges of 4.5 x 103, 5.0 x 103, 6.0 x 103and 7.0 x 103for Staphylococcus 

African Scholar 
Publications & 

Research  
International  

VOL. 26 NO. 1 
ISSN: 2177-1998 
SEPTEMBER, 2022 

African Scholar Journal of Biotechnology and Agricultural Research (JBAR-1) 



146  africanscholarpublications@gmail.com                                                                               

 2022 

 

 

Introduction 
In Nigeria, tiger nut juice (kunu aya) is 

regarded as one of the popular 

indigenous drink produced mostly in 

the North (Gaffa, Jideani, and Nkama, 

2018). It is a traditional edible tuber 

which produce rhizomes from the base 

and tubers that are somewhat spherical, 

non-alcoholic beverage renowned for 

its thirst quenching properties 

(Elmahmood and Doughari, 2019). 

Kunu aya is consumed almost by all 

people because it is relatively cheap and 

nutritious when compared to 

carbonated drinks (Adejuyitan, 

Adelekun.Olaniyan, and Popala, 2020).   

Kunu is aya is made from cereal grains 

known as aya, otherwise called tiger 

nuts (Cyperus esculentus) (Mamudu, 

Hauwa, Agbara and Abdullahi, 2019). 

Garlic, pepper and ginger are some 

other ingredients which are added to 

enhance its flavor, while honey or sugar 

is also added to serve as sweetener. 

Cheesbrough (2016) reported that 

fermented cereals like ogi, burukutu, 

fura, kunu, etc. are particularly 

important as weaning foods for infants 

and as dietary staple for adults. The 

short shelf-life of kunu aya is however 

a major problem faced by its producer 

and consumers. A large number of 

lactic acid bacteria, coliforms, molds 

and yeasts cause spoilage in these 

drinks, thereby producing undesirable 

changes. Food pathogens such as 

Escherichia coli have been implicated 

in food poisoning resulting from their 

consumption. The effect of storage of 

kunu aya varies and the time lag during 

which the drink loses its nutritional 

property vary. Hence, there is a need to 

know the more appropriate method of 

aureus in sample C,A,B, and D respectively. Coliform species was in the range 

of 1.3 x 104, 1.4 x 104, 1.0 x 104 and 1.8 x 104. Sample D had the highest coliform 

species while the least was in sample C with 1.0 x 104. Health issues associated 

with the consumption of these drinks include diarrhea, fever, stomach cramp 

which if not handled properly can be fatal. Hence, the need for producers and 

vendors of Kunu Aya to take hygienic measures in preparation, storage of the 

product to avoid food infection and intoxication associated with the micro-

organism. 
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storage, whether ambient or refrigerated, to reduce the incident of certain diseases 

(Olusola, Mariam, and Gloria, 2018). 

The nutritional composition of kunu aya produced locally consists of 87-92% 

moisture, 3.19-7.86% crude protein, 0.37-0.75% crude fat, 0.93-1.20% ash and 

2.69-5.84% carbohydrate per 100ml of kunu aya (Gaffa, Jideani, and Nkama, 

2018). The most abundant amino acid is glutamic acid (4.49-11.66 g/100 g) with 

the least being cysteine (0.34-1.45 g/100 g) (Food and Agricultural Organization 

(FAO) Manuals, 2016). Research has shown that the lowest amount of amino acid 

except for tryptophan occurred when rice is used as substrate to produce kunu 

beverage (0.44-1.40 g/100 g) (Gaffa, et al., 2018).  

Also, among the amino acids, cysteine, valine, isoleucine and methionine are 

present in trace amounts when compared with FAO/WHO reference protein values 

(FAO, 2016). Considering the method of preparation of kunu which normally does 

not conform to standard preparation protocol and its nutritional constituents, kunu 

provides an ideal environment for the growth of food-borne microbial pathogens 

such as Escherichia coli, Staphylococcus aureus, Bacillus cereus and Salmonella 

spp. among others (Bibek, 2018).  

Kunu can also undergo spoilage by fermentation processes carried out by 

indigenous microorganisms. Studies have shown that kunu contains lactic acid 

bacteria (LAB) such as Lactobacillus spp., Streptococcus spp. and Leuconostoc 

spp. that could cause spoilage (Osuntogun and Aboabo, 2016).  

Other organisms that could cause spoilage of the food drink when present in large 

amount include Staphylococcus spp., Candida spp. and Trichoderma spp. 

(Osuntogun and Aboabo, 2016). Poor hygiene and preparation practices also 

introduce microbial pathogens in foods and have been implicated in causing food-

borne illnesses. This constitutes an alarming development with significant public 

health consequences (United Food and Drug Administration (UFDA), 2017).  

The production of kunu aya drink is still at village technology level where 

procedures and materials or ingredients used are always not standardized. In 

general, the process of production involves steeping the grains for 6-24 hours, wet 

milling with spices, wet sieving and partial gelatinization of the slurry (Oranusi, 

Umoh, and Kwaga, 2019). This is followed by addition of sugar and spices 

depending on the producer, such as ginger (Zingiber officimals) and alligator 

pepper (Afromonium melegueta) or red pepper (Capsicum species), or black pepper 

(Piper guineense). These serve as flavor and taste improver which are not 

quantified (Gaffa, et al., 2018).  
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The sale and consumption of this locally made non-alcoholic beverage is on the 

increase in most cities in Nigeria with little attention being pay to the quality of 

this food product. Thus, this present work aimed at assessing the bacteriological 

properties of kunu aya sold in Shehu Idris College of Health Sciences and 

Technology Makarfi, Kaduna State. Though a nourishing beverage, it is a medium 

of microbial load (Wakil and Bibek, 2018). E.coli, S. aureus, enterobacter, yeat and 

molds. The beverages most especially accommodates growth of different species 

of bacteteria (Bibek, 2018), often responsible for food-borne illnesses in the form 

of food infections and intoxications which some can be fatal if not handled well. 

 

Problem Statement 

The consumption of locally made tiger nut drink (kunu aya) by both old and young 

people including market women and children at home pose serious health threats 

because these products are subject to microbial contamination as producers do not 

adhere to standard methods of preparation. They also lack information on the 

microbiological safety of ready-to-eat beverages and their health implications 

(Oranusi, Umoh, and Kwaga, 2019). The presence of E. coli indicates fecal 

contamination of finished products mainly at the point of preparation where 

untreated water is used. Other enteric and non-enteric pathogens may also thrive 

causing salmonellosis, E. coli infections, shigellosis, botulism, brucellosis, and 

other food-borne diseases (UFDA, 2017). In a developing country like Nigeria, the 

food safety, control and regulation agencies are plagued with myriad challenges 

that hinder their performance. As such, effective control on processing of hawked 

foods including locally made kunu drinks is not possible. This means that, the 

health implication of consuming these kunu beverages remain very high.  

 

Materials and Methodology 

According to Nafiu (2017), research methodology supplies the logic, procedures 

and processes for acquisition of data and processing of information. It is a system 

of explicit rules and procedure upon which a research is based and against which 

claims and knowledge is evaluated. This chapter therefore comprises of the 

research design, description of the study area, and population of the study, sample 

size/sampling technique, instrument for data collection, validation of the 

instrument, reliability of the instrument, administration of the research Instrument 

and Procedure for Data Analysis. 

Nafiu (2017) also stated that research design refers to the plan, structure, and 

strategy the researcher wants to adopt in finding answers to his/her research 
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questions and probably test hypothesis formulated for the study. Therefore, the 

research design adopted for this study would be experimental method. 

Experimental designs are used to establish a cause-effect relationships among the 

variables of a study (Nafiu, 2017). The researchers adopted this method because it 

is more reliable in achieving actual results in a study. 

 

Study Area 

Shehu Idris College of Health Sciences and Technology Makarfi started in January 

1954 as an infant and maternal welfare clinic in present day, known as family 

health unit in Tudun Wada, Kaduna. In 1988, the training of community nurses 

began and the name of the clinic was changed to Community Training Center 

(CTC). In January 1971, the three and half years training of community midwives 

started in the premises. In October 1977, the training of Community Health Nurses 

was merged with the taining of Sanitary Overseers that was taking place in the 

former Administrative Office (Magajin Gari). It was later taken to the present 

Tudun Wada Campus. The college was named School of Health Technology in 

line with the National Basic Health Services (NBHSS). In the new site, the college 

was developed following departments in Midwifery, Public Health, Community 

Health Assistants, Medical Laboratory Assistants and Pharmacy Technicians. In 

1980-1981, the college conducted the training of community health aids while that 

of post-basic Community Health Workers was introduced between 1988-1989. The 

college was merged with two other schools; school of Dental Health Technology 

Unguwan Rimi and school of Technology Pambegua in 1999. Before that, in 1991, 

the school of Health Technology Pambegua was established within the premises of 

Primary Health Care Centres, founded in 1984. In 2003, the college was named 

Shehu Idris School of Health Technology Makarfi and later on in 2004, the school 

was renamed Shehu Idris College of Health Sciences and Technology Makarfi by 

Kaduna State Law No.8 (Student’s Handbook, 2018). 

 

Sample Collection and Procedure 

The sample used for the study were obtained from four (4) different sellers within 

the study area. Sample was collected and labeled A, B, C and D and package in a 

bottle from each vendors and the samples collected were brought to the laboratory 

for analysis. 

 

Isolation of Microorganisms 

Nine (9) sterilized test tubes each containing 9m/s of distilled water was arranged 

in a test tube racks and labelled sample ‘A’ with dilutions 10-1, 10-2,10-3 for each 

sample, 1ml of the sample (kunu-aya) was taken and transferred into 9m/s of the 

first test-tube and also,  1ml from the first test tube was transferred to the second 
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test-tube with dilution 10-2 and same process was repeated for the third sample and 

so for sample B and C. the samples were inoculated aseptically in nutrient and 

MacConkey agar. It was incubated at 370c for 24-48hrs after which the colonies 

appearing on the culture plates were counted and multiplied by the corresponding 

factors and reported as colony forming unit per ml. The discrete colonies were 

identified based on standard microbiological procedures (Student’s Handbook, 

2018). 

 

Results 

The microbial load of locally prepared Kunu Aya (Tiger nut) samples from fourth 

(4) sales outlets, sold within the college.  

 

Table 1: Types of Microbial Properties in Kunu Aya (Tiger nut) sold in Shehu 

Idris College of Health Sciences and Technology Makarfi. 

Microbial 

variable 

Sample A Sample B Sample C Sample D 

Staphylococci  Present  Present Present Present 

Escherichia 

coli 

Present Present Present Present 

Coliform  Present but in 

little quantity 

Present but in 

little quantity 

Present but in 

little quantity 

Present but in 

high quantity 

                 Source: Researcher’s Experimental Work, (2022) 

 

Table 1 shows that staphylococci, Escherichia coli and Coliform species are 

present in all the samples. However, sample D has the highest colifrom bacteria. 

These coliform bacterias are not harmful. However, constant exposure to some of 

these can cause illness such as stomach upset, vomiting, fever and diarrhea. The 

presence of staphylococci could be from syrup, fermentation vessels and storage 

containers, sieves used for filtration, hands of handlers and even bottle in which it 

is packaged for sale. Therefore, there is need for high degree of sanitation during 

processing and packaging of the drinks. 

 

Table 2: Bacteriologic Load of Kunu Aya sold in Shehu Idris College of Health 

Sciences and Technology Makarfi. 

Variable  Staphylococcus species Escherichia coli Coliform species 

Sample A 5.0 x 103 +ve 1.3 x 104 

Sample B 6.0 x 103 +ve 1.1 x 104 
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Sample C 4.5 x 103 +ve 1.0 x 104 

Sample D 7.0 x 103 +ve 1.8 x 104 

Source: Researcher’s Experimental Work, (2022) 

 

Table 2 on the bacteriological load confirmed the presence of Escherichia coli in 

all the samples. It indicates fecal and environmental contamination. Sample D has 

the highest staphylococci species while sample C has the lowest followed by 

sample A and B respectively, while in coliform species, sample D has the highest 

and sample C the lowest, and sample B, then sample A respectively. The coliform 

bacteria can cause stomach upset, vomiting, fever and diarrhea. 

 

Table 3: Health Implication associated with consumption of Kunu Aya sold in 

the campus 

Microbial identification Health implication 

Staphylococcus species Blood stream infection, pneumonia, joint 

infection 

Escherichia coli Stomach cramps, bloody diarrhea 

Coliform species Gastro-intestinal upset, fever, diarrhea 

Source: Researcher’s Experimental Work, (2022) 

 

Table 3 shows the health implication of consuming contaminated Kunu Aya due 

to the presence of staphylococcus, Escherichia coli and coliform bacteria which 

shows the above health implication during the production and packaging by the 

producers which can be as a result of human contamination, fecal contamination 

and improper hygiene and handling by producers and vendors. 

 

Discussion 

The bacteriological analysis of the kunu aya (tiger nut) sample collected from four 

(4) different sales outlets revealed that some samples were contaminated with E. 

coli, coliform bacteria, Staphylococcus spp. The presence of these bacteria is of 

great danger to the public health, because these organisms have reported to cause 

food borne illness. 

The sources of contamination could be as a result of unhygienic methods used in 

the preparation of the product, contaminated utensils, other sources could be due 

to air pollution such as dust and wind which can carry spores of bacteria from dirty 

environments. It can be concluded that kunu aya (tiger nut) or any form of kunu 

should be prepared carefully in a hygienic environment and packed aseptically 
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before selling it to individual for consumption because of the danger or hazard 

involved in consumption of over stayed and contaminated drinks kunu aya (tiger 

nut). 

 

Conclusion 

The results of this study showed that the bacteria content of kunu drinks locally 

prepared and sold in the institution is high due to gross microbial contamination. 

The most predominant microbial pathogens were E. coli, colifrom bacteria, and 

Staphylococcus spp. The results of this study also showed that although, the 

microbial counts in these drinks are not within the standard limit of <105 cfu/ml for 

aerobic mesophilic bacteria in food, and does not conform to that stipulated by the 

Food and Drug Administration (FDA, 2018). Hence, there is need for regular 

monitoring of the local production protocol by the food safety agencies and 

sensitization on the importance of good hygiene and sanitation during preparation 

and processing of kunu and other drinks in order to reduce microbial contamination 

to acceptable level and improve the final product quality.  

 

Recommendation 

In order to minimize the bacteriological properties of kunu aya consumed in the 

study area, Environmental Health Officers should launch a sensitization campaign 

for both the sellers and consumers of kunu aya on the need for proper handling, 

good hygiene practice within environments where kunu aya is produced, personal 

hygiene of makers and vendors, sanitized processing environment with clean 

equipment used for the collection and storage. 

More research should be carried out by a joint collaboration of Environmental 

Health Workers, Nutritionists, Dieticians and Agriculturists to identify the health 

effects associated to the consumption of kunu aya in other states within the country 

in order to educate the populace on the dangers of improper handling and 

consumption of contaminated kunu aya in the country.  

 

References 

Adebayo GB, Otunola GA, Ajao TA (2016): Physicochemical, Microbiological and Sensory 

Characteristics Of Kunu Prepared From Millet, Maize And Guinea Corn And Stored At 

Selected Temperature. Adv. Journal of. Food Sci. and Technol. 2016;2(1):41-46.  

Adejuyitan JA, Adelakun OE, Olaniyan SA, Popoola FI.(2020): Evaluating the Quality 

Characteristics of Kunu Produced By Drymillet Sorghum. African Journal of Biotechnology. 

2020;7(13):2244-2247.  



153  africanscholarpublications@gmail.com                                                                               

 2022 

 

Ameh, J. A. and Abubakar, A. I. (2018): Microflora of Fresh Milk and Fermented Milk Product 

(Nono) In Relation To Public Health In Maiduguri. Vet. Specul. Mag. 4(1):14-15.  

Arlington V. A. (2015): Response to the Questions Posed by the Food Safety and Inspection 

Service Regarding Consumer Guidelines for the Safe Cooking of Poultry Products. Journal of 

Food Protection; 70(1):251-260.  

Bibek R. (2018): Fundamental Food Microbiology, 2nd Edition. The CRC Press Ltd, Washington 

DC. 2018;56-90.  

Campbell CK, Johnson EM, Warnock DW. Identification of pathogenic fungi, 2nd Edition. Willey 

Publishers. 2019;11-16 and 263-304.  

Cheesbrough M. (2016): District Laboratory Practice in Tropical Countries, Part 2, New York, 

USA: Cambridge University Press. 2016;62-118.  

Elmahmood AM, Doughari JH. (2019): Microbial Quality Assessment of Kunu-Zaki Beverages 

Sold In Griei Town of Adamawa State, Nigeria. African Journal of Food Sciences. 2019;011-

015.  

Food and Agricultural Organization (FAO) (2016): Manuals of Food Quality Control. FAO food 

and Nutrition Paper. United Nation, Rome; 2016.  

Gaffa T, Jideani IA, Nkama I. (2018): Nutrient and Sensory Qualities of kunu zaki from Different 

Saccharifying Agents. International Journal of Food Science and Nutrition. 2018b;53:103-

115.  

Gaffa T, Jideani IA, Nkema I.(2018): Traditional Production, Consumption and Storage of Kunu-

A Non-alcoholic Cereal Beverage. Plant Food for Human Consumption. African Journal of 

Food Science. 2018;57(1):7381.  

Hamad AM, Fields MLC. (1979): Evaluation of Protein Quality and Available Lysine of 

Germinated  and Fermented Cereals. J. Food Sci. 1979;44:456.  

Ikpoh IS, Lennox JA, Ekpo IA, Agbo BE, Henshew EE, Udoekong NS.(2019): Mircrobial Quality 

Assessment of Kunu Beverage Locally Prepared And Hawked in Calabar, Cross River State, 

Nigeria. Journal of Current Research in Science. 2019.  

Mamudu HB, Hauwa ZA, Agbara GI, Abdullahi AY. (2019): Proximate Composition, Mineral 

Contents And Acceptability Of Granulated Maize Dumpling (Dambu Masara) With Varying 

Proportions Of Ingredients. Global Advance Research Journal of Agricultural Science. 2019; 

2(1):007-016.   

Olusola L, Mariam S, Gloria E. (2018): Comparative Chemical Analysis of Difference Species of 

Cereals Used as Staple Food in Northern Nigeria. West African Journal of Foods and 

Nutrition. 2018;2(3):12-15.  

Oranusi SU, Umoh VJ, Kwaga JKP. (2019): Hazards and Critical Control Points of Kunuzaki, A 

Non-Alcoholic Beverage in Northern Nigeria. Food Microbiology. 2019;20:127132.  

Osuntogun B, Aboabo OO. (2016): Microbiological and Physiochemical Evaluation Of Some 

Non-Alcoholic Beverages. Pakistan Journal of Nutrition. 2016;2(3):21-33.  

Umaru, G. A., Tukur, I. S., Akensire, U. A., Adamu, Z., Bello, O. A., Shawulu A. H. B., Audu, 

M., Sunkani, J. B., Adamu, S. G. and   Adamu, N. B. (2020). Microflora of Kunu-zaki and 

Zobo Drinks in Relation to Public Health in Jalingo Metropolis, NorthEastern Nigeria. 

International Journal of Food Research, 1: 16-21.  



154  africanscholarpublications@gmail.com                                                                               

 2022 

 

United Food and Drug Administration (UFDA) (2017): Bad Bug Book. Food Borne Pathogenic 

Microorganisms and Natural Toxins Handbook; 2017.  

Available:www.Cfsan.fda.gov/mow/intro.ht ml  

Wakil S. (2020): Isolation and Screening of Antimicrobial Producing Lactic Acid. University of 

Ibadan, Nigeria; 2020.  

Wonang, D.L., Amienyo, C.A., Ekeleme, O.P. and Dazol, D.G. (2017). Bacteriological 

Assessmentof “Kunu” A Local Beverage Sold In Jos, Plateau State. Journal of Environmental 

Sciences; 4(1): 5-7.  

  


