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Abstract 

Tiger nut milk is a locally prepared indigenous non-alcoholic beverage that is widely produced and consumed in Nigeria 
most especially in the Northern part of Nigeria where it is referred to as kunu-aya. Twenty five (25) kunun-aya samples 
were obtained as freshly formulated beverages from five (5) different locations within Nasarawa State University, Keffi, 
Nigeria. The samples were separately subjected to nutritional assessment (proximate analysis, minerals analysis and 
determination of vitamins content) and bacteriological assessment. The bacteria loads were determined in terms of 
total bacteria counts using standard methods involving pour plates. The antibiotic susceptibility pattern of the bacteria 
isolates was determined using the Kirby-Bauer disc diffusion method. The bacteria counts of the samples from all the 
locations revealed the total viable counts which ranged from 1.2 – 12.0 × 104cfu\ml, total coliform (0.8-6.6×104cfu\ml), 
total feacal count (1.0-11.0 x 104 cfu/ml) and total staphylococcus count [1.2-7.0x104 cfu/ml) Five species of bacteria 
were isolated and identified by standard microbiological methods and these were Escherichia coli, Staphylococcus 
aureus, Salmonella spp., Klebsiella spp and Proteus spp.   Result of the proximate composition showed that moisture 
content ranged from 79.50-81.30%, crude protein( 6.84-7.1%), ash (1.87-2.01%),crude fat( 4.66-5.62%), Crude fiber( 
0.70-1.24%) Carbohydrate (2.0-4.50%). Energy values ranged from 77-97(cal). The mineral [mg/l] analysis was done 
using atomic absorption spectrophotometric method and the result revealed Ca (5.13-8.7), K (0.42-0.53), Na (0.23-
0.64), Mg [1.14-2.6], Fe (0.61-0.86). These results provided information about the nutritional value and confirm that 
tiger milk is an interesting healthy beverage but its contamination with potentially pathogenic bacteria poses a great 
threat to the consumer. 

Keywords: Bacteriological assessment; Nutritional assessment; Kunnu-Aya; Keffi 

1. Introduction

Food is essential for continuity of life; so the demand for food cannot be overemphasized. Tiger- nut milk is an example 
of food that originates from plant known as tiger nut. Tiger nut (Cyperus esculent var.savitus) is a grass-like plant which 
has been found to be a cosmopolitan perennial crop of the same genus as the papyrus plant [1]. Tiger nut has been 
cultivated over a long period of time in South Europe and West Africa for its small tuberous rhizomes, which can be 
eaten raw, roasted, dried, baked or processed into Tiger-nut milk [2] but it has spread to other part of the country like 
Ghana, Nigeria and Sierra Leone [3]. 

In Spain the tubers are consumed as a drink locally called “horchata de chufa’.Three varieties of tiger-nut are available 
in the Nigeria market these are yellow, brown and black, while the two most readily available ones are the yellow and 
brown varieties. The yellow variety is mostly preferred because of its bigger size and attractive colour. According to [4], 
the yellow variety yields more milk upon extraction, contains lower fat, more protein and less anti-nutritional factors 
especially polyphenols. 
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The usage of tiger nut for milk production was introduced by the Arabs [5]. Tiger-nut milk is one of the indigenous 
locally fermented, non-alcoholics beverage drinks that are widely consumed most especially in the North due to its 
thirst-quenching and nutritive properties. Although it is being consumed throughout the year, it is more extensively 
consumed during the dry season. It is prepared locally by washing the nut to remove soil and dirt, after washing, the 
nuts are then soaked for about 4 to 8 hours, it can then be grinded with coconut, date fruit or pineapple into a mash. 
Three litres of water can be added to 1kg of tiger-nuts and the mixture left to macerate for few minutes after which it is 
pressed and sieved to obtain the milk [6]. Based on individual differences it could be served alone or alongside with 
either sugar or honey. It is usually served cold and packaged in used and unsterilized plastic bottle for sale. Tiger nut 
milk has a poor shelf life, it should be consumed within 2-24hours if kept between 40-100°C [7]. However, the shelf life 
can be increased by pasteurization, irradiation or refrigeration at 4±2 °C [8]. 

Tiger nut has been reported as a very healthy crop because it helps  in preventing heart attacks, thrombosis, cancer 
especially colon cancer due to its high level of soluble sugar [9]. The nut was found to be rich in myristic acid, oleic acid 
and linoleic acid [10].Tiger nut has also been reported to contain adequate level of calcium and potassium for the 
development of teeth and bone in infants [11]. 

Tiger nut milk is nutritious because the tiger nut tuber is rich in fats, proteins, carbohydrates as well as minerals [19]. 
Tiger nut milk has also been recommended for diabetic patients because it does not contain sodium, lactose, casein, 
gluten and cholesterol[12] According to[13] tiger nut milk has the ability to reduce body cholesterol by increasing the 
amount of high density lipoprotein (HDL) and lowering low density lipoprotein (LDL) thereby reducing the risk of 
atherosclerosis. In addition tiger nut milk contains more iron, magnesium and carbohydrates than cow’s milk [14].Also 
the use of tiger nut products (such as biscuits, flour, milk etc.) should be recommended in children because it helps to 
reduce protein-calorie malnutrition, since it is rich in nutritional content [15]. 

However the water content coupled with the crude method of preparation predisposes tiger nut milk to microbial 
contamination as it has not been possible to have control over the processing of hawked food in developing countries 
like Nigeria and most vendors lack adequate knowledge of safe food processing and handling practices. 

The consumption of local beverage is of public health significant because food borne intoxication is common in man and 
consumption of local beverages may be the common source of infection. 

According to [16], local drinks may serve as vehicles for food borne diseases or pathogens such as Staphylococcosis, 
Salmonellosis, Brucellosis, Tubercullosis, Shigellosis, Listerrosis and Eschericia coli infection. The spices which are 
usually added to kunu aya are of agricultural origin and may contain high level of impurities which may be a source of 
contaminant and pathogenic microorganisms [17]. 

Tiger nut milk can also undergo spoilage as a result of some factors such as microorganism which are always in the 
beverage and these microorganisms make use of the carbohydrate content for fermentation process and example of this 
is lactic acid bacteria such as Lactobacillus specie and Streptococcus specie. Other activities that can cause spoilage of 
this beverage include natural food enzymes, insects, rodents, or pest present in the environment during preparation 
[18] 

In most Nigerian Universities (especially in the North), the sales and consumption of tiger nut milk is high due to the 
high cost of other non-alcoholic beverages. It is against this background that this research will be conducted with the 
aim of investigating the bacteriological and nutritional qualities of tiger nut milk consumed by Students of Nasarawa 
State University. 

2. Material and methods 

2.1. Study area 

This work was carried out in Nasarawa State University, Keffi, located at 8.85oNorth latitude, 7.78o East latitude and 
338meters elevation above sea level.It is 53km away from Abuja (Capital of Nigeria) in the Guinea Savannah region of 
Nigeria [19]. 

2.2. Sample collection 

Freshly prepared tiger nut milk was purchased ransdomly from 5 different sales points within the University for five 
consecutive days in duplicate. The samples was labelled as(A,B,C,D,E) and transported on ice parked cooler immediately 
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to Microbiology Laboratory Unit of Nasarawa State University and Biotechnology Unit of  Sheda Science and Technology 
Complex on Abuja-Lokoja Road  for bacteriological and nutritional assessment respectively. 

2.3. Determination of pH of the sample 

The PH of the various samples was determined immediately using sterile probe of the PH meter. 

2.4. Determination of total bacterial load  

1 ml of tiger nut milk was added to 9 mls of sterile normal saline test tubes, shaked   and from which 10-fold serial 
dilution was carried out to achieve 10-8 dilution according to [20].After carrying out the 10-fold serial dilution, 0.2 ml of 
the appropriate diluent was spread on sterile MacConkey agar, Mannitol Salt agar, Nutrient agar, Eosin Methylene Blue 
and Deoxycolate Citrate agar. The cultured plates were incubated at 370C for 24 hours .After 24 hours of incubation, the 
colonies in each plate was counted and expressed as colony forming unit per millimeter (cfu/ml). Hence the number of 
bacterial present in 1ml of the sample was calculated as shown below; 

No of bacterial /ml =number of colonies on plate × reciprocal of the dilution of the sample/ 0.2 

2.5. Isolation and identification of bacterial isolated from the sample    

Streaking method was employed   to isolate discrete colonies of bacteria from the mixed culture. MacConkey agar, 
nutrient agar, Eosin Methylene Blue, Mannitol Salt agar and deoxycolateCitratrate were employed for the isolation of 
bacteria for the purposes of identification. McConkey agar was used to isolate lactose fermenting gram negative 
bacteria,,Eosin Methylene Blue was used for the selective isolation of enteric coliforms, Mannitol Salt agar was for the 
selective isolation of salt-tolerant bacteria and deoxycolate citrate agar for the isolation of coliforms.All plates were 
incubated at 37 ℃ for 24hours.Idetification of bacteria isolates was based on standard cultural, morphological and 
biochemical methods [21]. 

2.6. Antibiotic susceptibility test 

The isolates were screened for antimicrobial susceptibility using the Kirgy-Bauer agar disc diffusion method [22].The 
colonies of each organism was transferred into sterile Mueller-Hilton broth and incubated at 370C for 24hrs.The 
overnight culture was adjusted to the turbidity equivalent to 0.5 Mcfarland standard by adding 0.85%sterile normal 
saline to the overnight culture.The adjusted innocula was subcultured on the surface of Mueller-Hilton agar(MHA) and 
the antibiotic was asceptically placed at the center of the MHA plate and incubated at 370C for 24hours. 

The zone of inhibition of the bacteria isolates were measured using a transparent ruler and the measured value was 
compared with the reference standard for susceptibility breaking point of antibiotics as described by Clinical and 
Laboratory Standard Institute[22]. 

2.7. Proximate analysis of tiger nut milk 

The proximate analysis of tiger nut milk was carried out using standard procedures as described by [23].The proximate 
analysis include the following: percentage moisture, percentage ash, percentage crude fibre,percentage crude fat, 
percentage crude protein, carbohydrate determination and Total Energy.The Food total energy was estimated using the 
modified Atwater factor (4 x protein + 4 x carbohydrate + 9 x fat)[24]. 

2.8. Determination of mineral composition and vitamin content of tiger nut milk 

The following mineral content calcium, magnesium, potassium, sodium, iron and copper was determined by the atomic 
absorption spectrophotometric method as described by [23]while theVitamin A and Vitamin C content was determined 
as described by [25]. 

3. Results and discussion 

Samples A(collected from Faculty of  Natural and Applied Science) had total viable counts which ranged  from 5.0-6.8 x 
104cfu/ml, total coliform  counts also ranged from 3.3 – 6.6 x 104 cfu/ml, total feacal counts ranged from 1.0 – 8.0 x 
cfu/ml and total staphylococcus count ranged from 2.8 – 5.6 x 104 cfu/ml. Samples B(collected from Faculty of Business 
and Administration) had total viable counts ranged from 1.4 – 2.5 x 104 cfu/ml, total coliform counts ranged from 2.0 – 
4.0 x 104 cfu/ml, total feacal counts of 1.3 – 4.2 x 104 cfu/ml, and total staphylococcus counts ranged from 4.8 – 7.0 x 
104cfu/ml.Samples C (collected from Convocation Square) hadtotal viable counts ranged from 3.2 – 9.5 x 104 cfu/ml , 
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total coliform counts ranged from  2.0 – 4.0 x 104 cfu/ml, total feacal counts ranged from  5.5 – 8.5 x 104 cfu/ml and total 
staphylococcus counts ranged from 2.5 – 5.4 x 104 cfu/ml.Samples D(collected from Post graduate School) had total 
viable counts ranged from  5.6 – 12.0 x 104  cfu/ml, total coliform count ranged from 1.0 – 5.0 x 104 cfu/ml, total feacal 
counts ranged from 5.5 – 11.0  x 104 cfulml and total staphylococcus counts ranged from 3.0 – 6.5 x 104 cfulml .Samples 
E(collected from Female Hostel) had total viable counts ranged from 1.2 – 2.5 x 104  cfu/ml, total coliform counts ranged 
from 0.8 – 2.0 x 104 cfu/ml, total feacal counts ranged from1.1-1.8 x 104cfu/ml and total Staphylococcus counts ranged 
from 1.0-2.0 x 104cfu/ml(Table1). 

The bacteria isolates from the samples of tiger nut milk sold at different sales point in Nasarawa State University 
revealed the following which include E.coli, S.aureus, Proteus spp, klebsiella spp, and Salmonella spp (Table II). 

The percentage occurrence of bacteria isolates from tiger nut milk sold at different sales point showed that E. coli had 
the highest percentage which was 76%, Klebsiella spp had (36%), Proteus spp. recorded (20%),  while Salmonella spp. 
was (36%) and S.aureus  had (25%)(Table III). 

The E. coli isolates were susceptible to Septrin, Chloramphenicol, Sparfloxacin,, Ciprofloxacin, Amoxacillin, Augmentin, 
Gentamycin, Pefloxacin, Tarivid, Streptomycin. Klebsiella spp on the other hand were more susceptible to 
Chloramphenicol, Ciprofloxacin, Amoxacillin, Gentamycin, Pefloxacin,Tarivid, and Streptomycin and less susceptible to 
Septrin and Sparfloxacin but completely resistant to Augmentin. S.aureus were susceptible to Septrin, Chloramphenicol, 
Sparfloxacin, Ciprofloxacin, Amoxacillin, Gentamycin, Pefloxacin, Tarivid,Streptomycin and completely resistant to 
Augmentin.Proteus spp, were susceptible to Septrin, Chloramphenicol, Ciprofloxacin, Amoxicillin, Gentamycin, 
Pefloxacin, Streptomycin, Tarivid and Augmentin and completely resistant to Sparfloxacin. Salmonella spp. were highly 
susceptible to Septrin, Ciprofloxacin, Amoxacillin, Tarivid, Sparfloxacin, Augmentin, Pefloxacin, 
Chloramphenicol,Gentamycin and Streptomycin. (Table IV) 

The proximate composition of tiger nut milk in % revealed that sample A contains 79.50 moisture, 5.62 crude fats, 2.01 
ash, 1.24 crude fibre, 7.11 crude protein. 4.50 carbohydrate and has 97 total energy.  Sample B had 83.7moisture, 4.66 
crude fat, 1.98 ash, 0.7 crude fibre, 6.84 crude protein, 2.0 carbohydrate and 77 has total energy.Sample C had 81.30 
moisture, 6.00 crude fat, 1.87 ash, 1.01 crude fibre, 6.90 crude protein, 3.o carbohydrate and 94 has total energy(Table 
V). 

The mineral (mg/l) and vitamin composition of tiger nut milk samples showed that sample A had 6.36 calcium, 0.53 
potassium, 0.23 sodium, 1.32 magnesium, 0.61 iron, 1.23IU/l of vitamin A, and 1.23mg/l of vitamin C. sample B had 5.13 
calcium, 10.42 potassium, 0.64 sodium, 2.61 magnesium, 0.86 iron, 1.78IU/l of vitamin of A, and 5.21(mg/l) of vitamin 
C(Table VI). 

Table 1 Total bacterial load (cfu/ml) of Kunu aya sold in Nasarawa State University (x104) 

 Total viable  

counts 

Total coliform 
counts 

Total feacal  

counts 

Total 
Staphylococcus 
counts 

Sample A 5.0-6.8 3.3-6.6 1.0-8.0 2.8-5.6 

Sample B 1.4-2.5 2.0-4.0 1.3-4.2 4.8-7.0 

Sample C 3.2-9.5 2.0-4.0 5.5-8.5 2.5-5.4 

Sample D 5.6-12.0 1.0-5.0 5.5-11.0 3.0-6.5 

Sample E 1.2-2.5 0.8-2.0 1.1-1.8 1.0-2.0 

Key:A=Faculty of Natural and Applied Science,B=Faculty of Business Administration,C=Convocation Square,D=Postgraduate School,E=Female 
Hostel 
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Table 2 Cultural, Morphological and Biochemical Characteristics of the Bacterial Isolates 

S/N Cultural Morphology  Biochemical Characteristics Carbohydrate 
Utilization 

Probable 
Isolate 

 Shape  Size Surface Pigment   G.S IN CA CO O MR VP C Glucose Lactos
e  

 

1. Circular 0.4mm Smooth Greenish 
metallic sheen 
on EMB, 
Pinkish on 
MAC 

Rod - + + - - + - - AG AG E. coli 

 

2. Circular 2mm Smooth Pinkish on 
MAC, purple 
on EMB 

Rod - - + - - - + + A AG Klebsiella 

Spp. 

3. Circular 0.3mm Smooth - Cocci 
(cluster) 

+ - + + - + - - A A S. aureus 

4. Irregular  Rough Swarms on 
MAC 

Rod - + +  - - - + A - Proteus 

Spp. 

5. Circular 2-3mm Smooth Red with 
black dot on 
DCA 

Rod - - +  - + - + AG - Salmonella 

Spp. 

Keys;G.S-Gram staining,IN-Indole,CA-Catalase,CO-Coagulase,MR-Methyl red,VP-Voges Prokaeus,C-Citrate,A-Acid,G-Gas 
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Table 3 Number and Percentage Occurrence of Bacteria Isolates from Kunnu Aya sold in Nasarawa State University. 

Isolate (%) No. of sample E. coli (%) Salmonella spp (%) Staphylococcus 
aureus (%) 

Klebsiella spp (%) Proteus spp (%) 

Point A 5 5(100%) 0(0%) 0(0%) 0(0%) 0(0%) 

Point B 5 4(80%) 0(0%) 3(60%) 4(80%) 0(0%) 

Point C 5 3(60%) 2(40%) 0(0%) 3(60%) 0(0%) 

Point D 5 2(40%) 4(80%) 5(100%) 2(40%) 0(0%) 

Point E 5 5(100%) 3(60%) 0(0%) 0(0%) 5(100%) 

TOTAL 25 19(76%) 9(36%) 8(25%) 9(36%) 5(20%) 

 
Keys-A=Natural and Applied Science,B=Faculty of Business Administration,C=Convoation Square,D=Postgraduate School,E=Female Hostel 

 

Table 4 Antibiotic Susceptibility of Bacterial Isolates from Kunun Aya sold in Nasarawa State University. 

Isolation (n) SX  

(30 µg) 

CH  

(30 µg) 

SP  

(10 µg) 

CPX 

(10µg) 

AM 

(30µg)  

AU 

(25µg) 

CN 

(10µg) 

PEF 

(10µg) 

OFX 

(30µg) 

S 

(30µg) 

E. coli (19) 19 (100.0) 9 (47.4) 19 (100) 19 (100) 16 (84.2) 10 (52.6) 16 (84.2) 10 19 (100) 19(100) 

S. aureus (8) 6 (75.0) 6 (75.0) 6 (75.0) 6 (75.0) 4 (50) 0 (0) 5 (62.5) 6 (75) 6 (75) 5 (62.5) 

Proteus spp (5) 5 (100.0) 5 (100.0) 0 (00) 2 (40) 3 (60) 2 (40) 4(100) 3 (60)  5 (100) 3 (60) 

Salmonella spp(9)  9 (100.0) 9 (100.0) 9 (100.0) 9 (100.0) 9 (100.0) 6 (66.7) 9 (100)  9 (100) 9 (100) 9 (100) 

Klebsiella spp (9) 3 (33.3) 6 (66.6) 3 (33.3) 9 (100) 5 (55.6) 0 (0) 4 (44) 6 (66.6) 6 (66.6) 4 (44) 

           

Key: SXT – Septrin, CH – Chloramphenicol, SP – Sparfloxacin, CPX – Ciprofloxacin, AM – Amoxacillin, AU – Augmentin, CN – Gentamycin, PEF – Pefloxacin, OFX – Tarivid, S - Streptomycin 
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Table 5 Proximate Composition of Tiger nut milk in % 

Samples Moisture 

Content 

Crude 
fat 

Ash Crude 
fibre 

Crude 
protein 

Carbohyd
rate 

Total Energy   pH 

  (Cal) 

Sample A 79.50 5.62 2.01 1.24 7.11 4.50 5.4            97    4.6 

Sample B 83.70 4.66 1.98 0.70 6.84 2.0 7.6           77     4.4 

Sample C 81.30 6.00 1.87 1.01 6.90 3.0 5.97          94    4.1 

Keys;A=Natural and Applied Science,B=Faculty of Business Administration,C=Convocation Square 
 

Table 6 Mineral and Vitamin Composition of tiger nut milk 

 Ca 

(mg/L) 

K 

(mg/L) 

Cu 

(mg/L) 

Na 

(mg/L) 

Mg 

(mg/L) 

Fe 

(mg/L) 

Vit. A 

(IU/L) 

Vit. C 
(mg/L) 

Sample A 6.36 0.53 - 0.23 1.32 0.61 1.23 1.23 

Sample B 5.13 0.42 - 0.64 2.61 0.86 1.78 5.21 

Sample C 8.7 0.74 - 0.49 1.14 0.74 1.52 3.24 

 

4. Discussion 

 The relative bacteria count recorded were indicative of high level of bacterial contamination. Kunnu aya sold at the 
different locations of   Nasarawa State University is indicative that the beverages sold are grossly contaminated. This 
may be due to the fact that similar handling procedures are employed during processing and marketing of the beverage. 
The high microbial counts may to a large extent be attributed to lack of effective precautions on hygiene practice in 
handling procedures during processing of the beverage. This is in accordance with the report of [26] which has earlier 
reported this high bacterial count to be as a result crude processing method, non-aseptic handling, water and utensils 
used during preparation. 

The percentage occurrence of Escherichia coli (76%), Staphylococcus aureus (25%), Klebsiella spp. (36%) Salmonella 
spp. (36%). and Protenus spp. (20%) in the samples analyzed is a pointer to the fact that kunu aya drink sold in the 
different locations in Nasarawa State University is contaminated with potentially pathogenic bacteria and this may have 
come from water used for domestic purpose, equipment used for processing or through the handlers or from the 
environment as a result of poor sanitation and hygiene and even the usage of unsterilized bottle  in the packaging of 
kunnu aya could serve as a means of contaminant. Additionally spices are usually added in small quantities to improve 
taste and flavor and these are agricultural commodities which may have a high level of microbial impurities [17]. 

  The presence of Eschericia coli, Salmonella spp., Klebsiella spp., Proteus spp. in these samples is an indication of feacal 
contamination of these products which might be as a result of poor personal hygiene of the producers of this beverage 
or poor sewage drainage system. 

The antibiotic susceptibility test of the isolates showed that the E. coli isolates were susceptible to Septrin, 
Chloramphenicol, Sparfloxacin,, Ciprofloxacin, Amoxacillin, Augmentin, Gentamycin, Pefloxacin, Tarivid, Streptomycin. 
Klebsiella spp on the other hand were more susceptible to Chloramphenicol, Ciprofloxacin, Amoxacillin, Gentamycin, 
Pefloxacin,Tarivid, and Streptomycin and less susceptible to Septrin and Sparfloxacin but completely resistant to 
Augmentin. S.aureus were susceptible to Septrin, Chloramphenicol, Sparfloxacin, Ciprofloxacin, Amoxacillin, 
Gentamycin, Pefloxacin, Tarivid, Streptomycin and completely resistant to Augmentin. Proteus spp, were susceptible to 
Septrin, Chloramphenicol, Ciprofloxacin, Amoxicillin, Gentamycin, Pefloxacin, Streptomycin, Tarivid and Augmentin and 
completely resistant to Sparfloxacin. Salmonella spp. were highly susceptible to Septrin, Ciprofloxacin, Amoxacillin, 
Tarivid, Sparfloxacin, Augmentin, Pefloxacin, Chloramphenicol, Gentamycin and Streptomycin. 

All the samples were found to be acidic {3.9 -4.6}. This level of acidity of kunun aya has been recorded by several 
researchers  including[2],[27]and [9] who attributed this to the presence of certain species of lactic acid bacteria namely 
Lactobacillus leichmani and Lactobacillus fermentum during the fermentation process, the acidic nature of this beverage 
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may also be due to the fact that kunun aya might have started undergoing  spoilage even before the time of purchase 
and such  may lead  to certain metabolites and could bring about reduction in pH of the product[2] 

According to [2] the low pH of kunun aya is not supposed to permit the growth of pathogenic microorganisms, but the 
presence of Escherichia coli, Staphylococcus aureus, Klebsiella spp., Proteus spp. and Salmonella spp. as seen in this study 
is a great concern and the presence of these bacteria is in agreement with [28] and [26], who have also isolated some of 
these contaminants from kunu aya.  

The high moisture content reported in this research is in accordance with the report of [19] who had earlier reported 
that kunun-aya has high moisture content which could affect stability and safety with respect to microbial growth and 
proliferation, hence the need for cold storage for shelf-life extension.  

The result of the proximate composition  revealed an appreciable level of crude protein  which is in accordance with the 
report of[27] which conducted a comparative research between kunun-aya and other beverages of cereal origin 
precisely millet and sorghum and he recorded the crude protein content of kunun-aya, millet and sorghum as 7.20, 2.10 
and 1.50 respectively, he then concluded that kunun-aya should be used as a weaning food instead of kunun from cereal 
to alleviating protein-calorie malnutrition in children  

The mineral content of kunun aya in this study revealed high level of calcium, this relative high content of calcium in 
kunun aya indicates that it will promote strong teeth and bone development in children and adults. Potassium is an 
essential nutrient with important role in the synthesis of amino acids and proteins [29] the potassium content obtained 
in this study is in accordance with the report of [9] who reported that   kunun-aya has an appreciable level of potassium. 
A low sodium content has recorded in this which makes kunun-aya a good beverage for diabetic and hypertensive 
patient[12] Iron is an important element that supplies the red blood with haemoglobin and prevents anaemia and other 
related diseases in pregnant women, nursing mothers, infants and elderly people [30], this study revealed an 
appreciable level of iron which is in accordance with the report of [27].Despite the nutritious value of kunnu aya as 
revealed in this research, the presence of feacal colifoms  is of public health concern because teaming populace 
especially students rely on this drinks as cheap alternative to the bottled soft drinks. 

5. Conclusion 

Kunu aya is a nutritive beverage and could serve as a good substitute to the expensive beverage but the levels of 
microbial contamination observed in all the samples analyzed is a major health concern, therefore there is need to 
maintain adequate hygienic conditions during processing and preparation of this beverage to eliminate these microbial 
contaminants and to improve on the quality of the final product to permit Kunun aya to serve as a perfect substitute it’s 
ought to be. 

Compliance with ethical standards 

Acknowledgments 

Technical assistance of Mr. Kenneth and Dr. Michael Adelegan is hereby acknowledged. 

Disclosure of conflict of interest 

There is no conflict of interest. 

References 

[1] Adejuyitan JA. (2011). Tiger nut processing:its food uses and health benefits.Am.J.Food Technol,6(3), 197-201. 

[2] Musa H and Hamza A. (2013). Comparative analysis of locally prepared kunnu Aya (tiger nut milk) consumed by 
students of Kadune State University,Kaduna Nigeria Science World Journal, 8(2), 13-17. 

[3] Anon A. (1992). The new encyclopeadia Britannica,Macropeadia,Chicago,USA, 3(15), 185. 

[4] Okafor JN,Mordi JI,Ozumba AU, Solomon HM and Olatuyi OO. (2003). Preliminary Studies on the characterization 
of contaminants in Tiger nut(Yellow variety).proceedings of 27th annual Nigerian institute of Food Science and 
Technology (NIFST) Conference, 13-17,210-211. 



Adesakin and Obiekezie/ World Journal of Advanced Research and Reviews, 2020, 06(03), 059–068 
 
 

67 
 

[5] Bamishaiye EI and Bamishaiye OM. (2011). Tiger nut as a plant: its derivatives and benefits. African Journal of 
Food Agriculture,Nutrtion and Development,11(5), 5157-5170. 

[6] Ayo JA, and Okaka JC. (1998). ’’Interraction effect of tiger nut Cadaba Farinnose extract and PH levels on some 
physiological properties of Kunnun Zaki’’proceedings of the 22nd annual NIFST, Conference 23rd-26th 
November, Abeokuta Nigeria, 31-33. 

[7] Akoma O, Jiya E, Akumka D and Shelia E. (2006). ’’Influence of malting on the nutritional characteristics of 
Kunnun Zaki’’African Journal of Biotechnology,10(5), 996-1000. 

[8] Maduka N and Ire F. (2018). Studies of tiger nut-ogi incorporated into basal feed as a potential animal growth 
enhancer using wistar albino rats as experimental animal.J.Adv.Microbiol,8(2), 1-4. 

[9] Awonorin SO and Udeozor LO. (2014). Chemical properties of tiger nut -soy milk extract.IOSR 
J.Environ.Sci.Toxicol.Food Tech, 8(3), 87-98. 

[10] Eteshola E and Oraedu A. (1996). Fatty acid composition in tiger nut (Cyperus esculentus L.) baobab seeds and 
their mixture.J.Am.Oil Chem.Soc,73, 255-257. 

[11] Chevalier A. (1998). The encyclopeadia of Medicinal Plants. Dorling Kingsley Press London, 48-51. 

[12] Chinma C, Adewuyi O and Abu J. (2009). Effect of germination on the chemical, functional and pasting properties 
of flour from brown and yellow varieties of tigernut (Cyperue esculentus). Food Res.Inter,1004-1009. 

[13] Gambo A and Da’u A. (2014). Tiger nut (Cyperus esculentus): Composition, products, uses and health benefits-a 
review..Bayero Journal Pure Applied Science, 7(1), 56-61. 

[14] Umeri SC and Enebeli JN. (1997). Malt Caramel from the nut of Cyperus esculentus J.Bio.Resources Technology, 
8, 215-216. 

[15] Iman TS, Aliyu FG and Umar HE. (2013). Preliminary Phytochemical Screening,Elemental and Proximate 
Composition of Two Varieties of Cyperus esculentus (Tiger nut ).Nigerian Journal of Basic and Applied Science, 
2(14), 247-251. 

[16] Ayandele AA. (2015). Microbiological Analysis of Hawked Kunnu and Zobo drinks within LAUTECH Campus 
Ogbomoso ,Oyo State, Nigeria. IOSR Journal of Environmental Science, Toxicology and Food Technology,9(10), 
52-56. 

[17] Adeyemi I and Umar S. (1994). Effect of Methods of Manufacture on Quality Characteristics of Kunu –  Zaki, a 
Millet Based Beverage. Nigerian Food Journal, 12, 34-40. 

[18] Ikpoh IS, Lannox JA, Ekpo IA, Agbo BE, Hanshaw EE and Udoekpong NS. (2013). Microbial Quality Assessment of 
Kunu Beverage Locally prepared and Hawked in Calabar Cross River State, Nigeria Global Journal of Biodiversity 
Science and Management, 3(1), 58 – 61. 

[19] Akwa VL, Binbol NL, Samaila KL and Marcus ND. (2007). Geography perspectives of Nasarawa States. Native 
Printing and Publishing Company Ltd.  Keffi, Nasarawa State Nigeria.  

[20] Nester W, Anderson G, Roberts E, Pearsal N and Nester T. (2004). Microbiology:A Human Perspective. Mc Graw-
Hill Companies, Inc. New York  4th Edn,  83-107. 

[21] Cheesebrough M. (2002). Biochemical Tests to Identify Bacterial.In: District Laboratory Practice in Tropical 
Countries, Part 2 Cambridge University Press Cambridge, UK, 63-70. 

[22] CLSI. (2009). Performance Standards for Antimicrobial Susceptibility Testing: Nineteenth Informational 
Supplement. Clinical and Laboratory Standards Institute,Wayne,149. 

[23] AOAC. (2003). ”Official methods of Analysis of the Association of Officials Analytical Chemists” (17th Ed).  
Association of Official Analytical Chemists, Arlington Virginia. 

[24] Hunt C, Burn P and Adamezuk C. (1987). Proximate Composition for fat type of three popular take away meal. 
Int. J. Food Sci. Technol, 22, 669-675. 

[25] Raganna S. (1999). Handbook of analysis and quality control for fruit and vegetable products. Tata Mc-Graw Hill 
Publishing CompanyLtd,New Delh, 45-89. 

[26] Badau N,Bilyaminu D,Ogori A, Charles B and Joeguluba O.  (2018). Microbial Quality Evaluation of Tiger nut 
Beverage (Kunun-aya) processed sold in University of Maiduguri EC Nutrition, 13(3), 138 – 142. 



Adesakin and Obiekezie/ World Journal of Advanced Research and Reviews, 2020, 06(03), 059–068 
 
 

68 
 

[27] Belewu MA and Abodurin OA. (2006). Preparation of kunun from unexploited rich food: Tiger nut (cyperus 
esculentus). World Journal of Dairy and Food Sciences, 1, 19. 

[28] Ogodo AC, Agwaranze DI, Nwaneri CB, Yakubu MN and Hussaini ZJ. (2018). Comparative Study on the 
Bacteriological Quality of Kunun-aya sold in Wukari, Nigeria. International Journal of Research Studies in 
Microbiology and Biotechnology, 4(I), 23 – 29. 

[29] Malik CP and Srivcastava HK. (1982). Text of plant Physiology. Ludhiana, New Delhi, 28 – 40. 

[30] Oluyemi EA, Akinlua AA, Adenuga AA and Adebayo NB. (2006). Mineral Contents of some Commonly Consumed 
Nigerian foods. Science Focus, 11(1), 153 – 157. 

 

How to cite this article 

Adesakin FO and Obiekezie SO. (2020). Bacteriological and nutritional assessment of tiger nut milk (kunun-aya) 
consumed by students of Nasarawa State University, Keffi Nigeria. World Journal of Advanced Research and Reviews, 
6(3), 59-68. 


