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INTRODUCTION 

 

Tiger nut (Cyperusesculentum) is a perennial grass-like plant with spheroid 

tubers, pale yellow cream kernel surrounded by a fibrous sheath. It is also known 
as yellow nut sedge, earth or ground almonds, “souchet” in French, “ermandeln” 

in German and “chufa” in Spanish (TTSL, 2005). Tiger nuts are edible, sweet, 

nutty, flavored tubers which contain protein, carbohydrate, sugars, and lots of oil 
and fiber (FAO, 2000). However, it has been a neglected crop in Nigeria due to 

the lack of knowledge on its production, utilization and nutritional value of it 

flour. Tiger nut could provide a functional flour basis for rural industries in 
Africa. It is an important food crop for certain tribes in Africa, often collected 

and eaten raw, baked as a vegetable, roasted or dried. It is mostly consumed raw 

as snack with good therapeutic quality (Moore, 2004). Milling process into flour 
can be applied to tiger nut processing to modify its appearance, develop its 

natural flavor, stimulate the digestive juices, make it easily digestible, increase 

in-vivo- bio-availability, destroy harmful microorganisms, improve its nutritional 
quality and prevent decomposition (Ndubuisi, 2009). There are mainly three 

varieties namely: black, brown and yellow, and only yellow and brown are 

readily available in the Nigerian markets. The yellow cultivar is preferred to all 

other varieties because of its inherent properties like its bigger size, attractive 

color and tourism body. The yellow cultivar also yields more milk, contains 

lower fat and with less anti-nutritional factors and polyphenols (Okafor et al., 

2003). 

Tiger nut could help prevent heart problems, thrombosis and activate blood 

circulation; it is also responsible for preventing and treating urinary tract and 

bacterial infection and assist in reducing the risk of colon cancer when eaten 

(Adejuyitan et al. 2009). The edible flour obtained from the tuber could be 
superior and compares favorably with other tuber crops flours. It is considered as 

a very important food crop that has great potential in managing, preventing and 

eliminating malnutrition (macronutrient and micronutrient deficiencies) and 
could ameliorate food insecurity problems when applied as flour ingredients in 

food systems. Therefore, this study aims at characterizing different cultivar of 

tiger nut from the standpoints of functionality and chemical compositions. 
 

MATERIAL AND METHODS 

 

Raw Materials 

 

Brown and yellow tiger nuts were purchased from North bank market Makurdi, 
while the black tiger nut was purchased fromVandeIkya market, all in Benue 

State, Nigeria. They were taken to the Department of Agronomy, Federal 

University of Agriculture,Makurdi for identification.  

 

Tiger nut flour Production 

 
Tiger nut flour was produced following the method of Adejuyitan (2011) as 

shown in Figure 1.The samples were separately cleaned, washed and oven dried 

at 103◦C for 1hr milled and sieved into flour. 

Tiger nut flour extracted from (black, brown and yellow) cultivars using attrition milling process was investigated. Tiger nut flours 

labeled Ab, Bb and Cy for black, brown and yellow cultivars were produced respectively. Proximate composition, mineral elements 

contents, functional properties of the tiger nut flours were determined. There was significant (p<0.05) difference between the moisture, 

ash, crude fat, crude fiber, crude protein and carbohydrate content of the flour samples which ranged 4.77 ̵ 4.99 %, 1.95 ̵ 2.05 %, (5.62  ̵

8.16 %, 19.03  ̵22.06 %, 5.62 ̵ 6.23%, 58.94 ̵ 62.94% respectively. The least and the most moisture content of tiger nut were related to 

brown color (4.47 %) and black color (4.99%) respectively. Flour crude protein value from brown Bb colored tiger nut flour 6.23 % was 

higher than the black 6.28 %. There was also significance (p<0.05) differences in the bulk density, water and oil absorption capacity and 

foam capacity which ranged from (0.76 ̵ 0.79) g/ml, (1.76 ̵ 1.79) ml/g, (1.43 ̵ 1.79) ml/g, (4.72 ̵ 9.9.0) % among cultivars; However, 

flour from brown color had better swell ability index and water absorption capacity. The flours from black color sample indicated high 

values in oil absorption and foaming capacities.  There were no significant (p<0.05) difference in the swelling index of the flour samples 

which ranged between 2.22  ̵2.57 g/ml. The mineral content of the tiger nut flours differed (p<0.05) significantly. Flour from black color 

tiger nut had excellent mineralization, Zn (2.14), Ca (93.75), P (10.14), K (121.95), Na (105.6) and Fe (4.04). This work revealed that 

tiger nut flour is a potential source of food ingredient for supplementation, in particular, local cereal food for all age groups and could be 

an excellent source of raw material for our growing functional food industries. 
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Figure 1 Flow chart for tiger nut flour Production (Adejuyitan, 2011) 

Proximate Analysis of Tiger Nut Flour 

 

Moisture, ash, fat, fiber and protein of the samples were determined according to 

standard methods of AOAC (2012) and Carbohydrate was determined by 
difference. 

 

Functional Properties of Tiger Nut Flour 

 

Bulk density, foaming capacity, water and oil absorption capacities of tiger nut 

flour and Swelling index of tiger nut flour (Oladele et al., 2007). 

 

 

Mineral Content of Tiger Nut Flour 

 

The Mineral content of each sample for sodium (Na), potassium (K), calcium 
(Ca),iron (Fe), magnesium (Mg), zinc (Zn), copper (Cu) and phosphorus (P). 

were analyzed using spectrophotometric method was used Samples were 

analyzed (AOAC, 2012). 

 

Statistical Analysis 

         

All experiment was conducted in duplicate and subjected to analysis of variance 

(ANOVA) using statistical package of Social Sciences (SPSS) version 20.0. 
Means separation was done using Duncan Multiple Range Test and significant 

difference was established at p < 0.05. 

 

RESULTS AND DISCUSSION 

 

Table 1 shows the proximate composition of tiger nut flours. There was 
significant (p<0.05) difference in the moisture, crude fat, crude fat and 

carbohydrate content of the flour sample while there was no significant (p>0.05) 

difference in ash and crude protein content. The low moisture content observed in 

all the samples was in agreement with El-Naggar (2016) who reported moisture 

content to be below 10%. Flours with low moisture content are good in terms of 

storability (Barber et al., 2017) without spoilage (Nwodo and Obinna,  2012). 
The crude fiber of the black cultivar was higher than the brown and yellow 

varieties. El-Naggar  (2016) reported a fiber content of 6.5%, the values obtained 

in this work are within this range. Tiger nut was observed to be high in dietary 
fiber content (15.47%) as reported by Adel et al. (2015) which could be effective 

in the treatment and prevention of many diseases including colon cancer, 

coronary hearth diseases, obesity, diabetics and gastro intestinal disorders. The 
crude protein of the brown cultivar was higher than that of the black and yellow 

cultivar and this was within the range reported by Akubor and Badifu, (2004). 

The protein compares favorably with the value of 9.8% reported for wheat flour. 
The protein content was similar to the value reported by El-Naggar (2016) but 

was higher than the values observed by (Ogunlade et al., 2015) who reported 

protein content to be 1.56 and 1.32 respectively; this could be due to difference in 
varieties. There was no significant (p<0.05) difference among the ash content of 

the flour samples. The ash content of the flour samples were higher than the 

values reported by Ndubuisi Linda, (2009) who reported lower ash content 

(0.70  ̵ 1.53%). According to Okoye and Ojobor (2016) the increase in ash 

content implies that the samples are good sources of mineral. There was 

significant difference (p<0.05) in fat content of the flour samples. The fat content 
(19.03 to 22.05 %) is relatively high when compared to pearl millet (7.6%) and 

quinoa (6.3%) (Oshodi et al., 1999), pigeon pea flour (1.80%) (Okpala and 

Mammah, 2001) and wheat flour (3.10%)  (Akubor and Badifu, 2004)  but low 
compared to some commonly consumed oil seeds in Nigeria; Pentaclethra 

macrophylla (46.0%), Telfairia occidentalis (49.2%) according to Oladele et al. 

(2007). There was significant difference (p<0.05) between the carbohydrates 
content of the flour samples. The yellow cultivar had the highest carbohydrates 

content than the black and brown cultivar. The carbohydrate content in this work 

was higher than the values reported by El-Naggar (2016) and Adel et al. (2015) 
whose carbohydrates content was 47% and 48.12% respectively. 

 

Table 1 Proximate Composition of Tiger Nut Flours  

Samples Moisture % Ash % Crude fat % Crude fiber % Crude protein % CHO % 

Ab           4.99a±0.09 2.05a±0.11 19.79b±0.38 8.16a ±0.13 6.08a±0.19 58.92b±0.67 

Bb         4.47b±0.26 2.03a±0.17 22.06a±0.31 6.04b±0.16 6.23a±0.17 59.18b±0.46 
Cy      4.83a±0.12 1.95a±0.96 19.03b±0.18 5.62b±0.16 5.62a±0.22 62.94a±0.23 

Values are Means ± standard deviation of duplicate determinations. Mean values down the column followed by different superscripts are significantly 

(p<0.05) different. 
Key: Sample Ab= Black tiger nut, Sample Bb= Brown tiger nut, Sample Cy= Yellow tiger nut 

 

Mineral Compositions of Tiger nut Flours 

        

The mineral content of tiger nut flour is presented in table 2.The values of 

Potassium, sodium, copper, and calcium ranged between 110.70  ̵  121.95 
mg/100g,  99.95 ̵ 105.6mg/100g,  0.20  ̵   0.50 mg/100g and 84.05  ̵   93.75 

mg/100g respectively. The iron, magnesium, phosphorus and zinc content of the 
samples ranged between 3.03 ̵ 4.04mg/100g, 0.23 ̵ 0.48mg/100g, 2.10  ̵

6.03mg/100g, 6.89 ̵ 10.14mg/100g and 1.67 ̵   2.14mg/100g respectively. The 

samples differed significantly (p<0.05) among the mineral elements. 
 

 

Table 2 Mineral Composition of Tiger Nut Flours  

Samples   K Na Cu Ca Fe Mn Mg P Zn 

Ab        121.95a±0.06 105.6a± 1.90 0.50a± 0.01 93.75a±0.77 4.04a±0.01 0.48a±0.02 6.03a±0.03 10.14a±0.02 2.14a±0.01 

Bb 120.98b±0.08 99.95b± 0.07 0.41b±0.03 91.19b±0.54 3.03c±0.03 0.36b±0.01 4.18b±0.01 8.98b± 0.01 1.96b±0.02 
Cy 110.70c ±0.14 100.5b± 0.21 0.20c±0.01 84.05c±0.07 3.55b±0.06 0.23c±0.01 2.10c±0.01 6.89c±0.01 1.67c±0.02 

Values are Means ± standard deviation of duplicate determinations. Mean values down the column followed by different superscripts are significant (p<0.05) 

different. Key: Sample Ab: Black tiger nut, Sample Bb: Brown tiger nut, Sample Cy: Yellow tiger  
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There was significant (p<0.05) difference in all the samples. The potassium 
content of the black cultivar was higher than that of the brown and yellow 

cultivar. The potassium content as reported by Oladele et al., (2007) was higher 

than the values observed in this work. Potassium is needed for the regulation of 
fluid, muscle control and normal nerve function. Potassium aids nerve impulse 

transmission and it is a major cation of intracellular fluid. High potassium to low 

sodium ration of tiger nuts therefore, may be imperative in diet formulations for 
patients with high blood pressure and edema as well (Ndubuisi, 2009). There 

was significant (p<0.05) difference in the sodium contents of the samples. The 

black cultivar had the highest sodium content than the brown and yellow cultivar.  
There was significant (p<0.05) difference in the copper content of the samples. 

Copper aids in iron metabolism. It works with many antioxidants, enzymes 
especially those involved in protein metabolism and hormone synthesis Ndubuisi 

(2009). The copper content of the black cultivar had the highest value than the 

brown and yellowcultivar.it was higher than the values reported by Oladele et 

al., (2007). There was also significant (p<0.05) difference in the calcium content 

of the samples. The black cultivar had the highest calcium content than the brown 

and yellow cultivar. Calcium aids in the formation of bones and plays a role in 
maintaining the working of the heart and muscles (Yusufu et al., 2015).The 

calcium content of this work was lower than the values reported by Oladele.et al. 

(2007). There was significant (p<0.05) difference in the iron content of the 

samples. The black cultivar had the highest iron content than the yellow and 

brown varieties. Iron is the functional component of haemoglobin and other key 

compounds used in respiration, immune function and cognitive development 
(Ndubuisi 2009). Iron deficiency negatively influences the normal defense 

systems against infection. It also serves as a carrier of oxygen to tissues within 

cells and is an integral part of important enzyme systems (FAO/WHO, 2001). 
According to Oladele et al. (2007), the iron content which ranged from 0.65 to 

0.80 for yellow and brown cultivar respectively was lower than the values 

obtained in this work. High iron content of tiger nuts could contribute in 
preventing anaemia (Ndubuisi, 2009). There was significant (P<0.05) difference 

in the magnesse content of the samples. The black cultivar had the highest 

magnesse content than the brown and yellow cultivar. Oladele et al. (2007) 
reported a higher magnesse content than the values obtained in this work. There 

was significant (p<0.05) difference in the magnesium content of the samples. The 

magnesium content of the black cultivar was higher than the brown and yellow 
cultivar. Magnesium provides bone strength, aids enzyme, nerve and heart 

functions (Ndubuisi, 2009). According to Oladele et al., (2007), the magnesium 

content of tiger nut flour was higher than values obtained in this work. There was 

significant (p<0.05) difference in the phosphorus content of the samples. The 

phosphorus content of the black cultivar was higher than the brown and yellow 

cultivar. Phosphorus enhances quick release of energy in the body and may 
combine with calcium for bone and teeth development (Ndubuisi, 2009). There 

was significant (p<0.05) difference in the zinc content of the samples. The zinc 

content of the black cultivar was higher than the brown and yellow cultivar. The 
zinc content in this work was higher than the values obtained by Oladele et al., 

(2007). Zinc is an integral part of hormones and more than nearly 100 different 

enzymes. Zinc is important in many metabolic reactions and may play an 
important role in immunity, alcohol metabolism, sexual development and 

reproduction (Ndubuisi, 2007). Deficiency can result in growth failure, enlarged 

spleen and liver (Barber et al., 2017).  
 

 
Figure 2 Level of macro and micro mineral in tiger nut flour cultivars 

Key: Sample Ab: Black tiger nut, Sample Bb: Brown tiger nut, Sample Cy: 
Yellow tiger  

 

Functional Properties of Tiger Nut Flours  

        

Table 2 presents the functional properties of tiger nut flour. There was significant 
(p< 0.05) difference in the bulk density, water and oil absorption capacity and 

foam capacity but no significant (p< 0.05) difference exist in the swelling index 

of the sample. The bulk density of the flour samples ranged from 0.76 ̵   0.79 
g/ml, the bulk density of sample C (yellow cultivar) had the highest value 

followed by sample A (black cultivar) while sample B (brown cultivar) had the 

least value. The swelling index ranged from 2.22 ̵ 2.57g/ml, the swelling capacity 
of sample B was significantly (p< 0.05) different from that of sample A and C. 

The water absorption capacity ranged from 1.39 ̵ 1.74ml/g, the water absorption 
capacity of sample B was significantly (p< 0.05) different from that of sample of 

A and C. The oil absorption capacity ranged from 1.43 ̵ 1.79 ml/g.  The oil 

absorption capacity of sample A had the highest value followed by sample B 
while sample C had the least value. The foam capacity ranged from 4.72 ̵ 9.90%, 

the foam capacity of sample A was significantly (p< 0.05) different from sample 

B and C.  
The bulk density of the sample C (yellow cultivar) was higher than those of 

sample A (black cultivar) and B (brown cultivar). The bulk density in this work 

were higher than the values reported by Oladele.et al. (2007) and Akubor et al. 

(2004) whose values were 0.65 g/cm3 and 0.71 g/cm3 reported for wheat flour. 

Nutritionally, low bulk density promotes digestibility of foods especially in 

children with immature digestive systems while high bulk density decreases the 
caloric and nutrient intake of children resulting in growth faltering (Olaitan et 

al., 2014). Low bulk density also implies that the product can easily be packaged 

for economic use. According to Nnam (2001) low bulk density has nutritional 
and economic significance as more of the products can be eaten thus leading to 

high energy and nutritional density. There was no significant (p<0.05) difference 

between the swelling capacity of the tiger nut flour samples from different 
varieties. The swelling capacity depends on the size of particles, cultivar of crop, 

processing unit operations or methods (Chandra et al., 2015). Swelling index 

determines the amount of water food samples would absorb and the degree of 
swelling within a given time. The swelling capacity of sample B (brown cultivar) 

was higher than those of sample A(black) and C (yellow cultivar) as shown in 

table 4.2, it was higher than the swelling capacity as reported by Oladele et al. 

(2007) whose values were 2.40 and 2.10 g/cm3 for yellow and brown cultivars 

respectively. There was significant (p<0.05) difference between the water 

absorption capacity of the flour samples from different cultivars. Water 

absorption capacity gives an index of water absorbed or retained. The water 

absorption capacity also indicates how cohesive a product is (Osungbaro et al., 

2010). High water absorption is of a disadvantage as it reduces the absorption of 
nutrients (Olaitan et al., 2014). According to Oyarekua and Adeyeye (2009) 

water absorption capacity is desirable for improving mouthfeel and reducing the 

viscosity of products. The variation in water absorption capacity of the composite 
flour may also be due to the concentration of protein, degree of interaction with 

water and conformational characteristics (Menon et al., 2015).The water 

absorption capacity of sample B (brown cultivar) was higher than sample A 
(black cultivar) and C (yellow cultivar). it was higher than the values reported by 

Oladele et al. (2007) whose values were 1.37 and 1.26ml/g for yellow and brown 

cultivar respectively. There was significant difference (p<0.05) between the oil 
absorption capacity of the tiger nut flour samples of different varieties. The oil 

absorption capacity of sample B was higher than sample A and C, it was higher 

than the values as reported by Oladele et al. (2007) whose values were 1.13 and 
1.03ml/g for yellow and brown cultivar respectively, it was also higher than the 

values reported Salau et al. (2012) whose values were 0.88g/cm3 and 0.91g/cm3 

respectively for yellow and brown cultivar. Oil absorption capacity is the ability 

of the flour protein to physically bind fat by capillary attraction and it is of great 

importance since fat acts as flavor retainer and also increase the mouth feel of 

foods respectively (Onimawo and Akubor, 2005). The lower oil absorption 
capacity of tiger nut flour might be due to low hydrophobic proteins which show 

superior binding of lipids Oladele et al. (2007).       There was significant 

difference (p<0.05) between the foam capacity of the tiger nut flour samples. The 
foam capacity of sample A was higher than sample C and B. it was lower than 

the values observed by Oladele et al. (2007) whose values were 10.28 and 
11.07% respectively. 
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Table 3 Functional Properties of Tiger Nut Flours 

Samples Bulk density (g/ml)     Swelling index (g/ml)         Water absorption  (g/ml)                Oil absorption 

(mL/g)        

Foam capacity %     

Ab   0.77ab±0.01               2.22a±0.11               1.65b±0.03        1.79a±0.01                9.90a±1.40 

Bb 0.76b±0.01                2.57a±0.19               1.74a±0.05                       1.75a±0.02 4.72c±1.34 

Cy    0.79a±0.01                 2.33a±0.00               1.39c±0.01                       1.43b±0.04                 6.00b±2.82 

Values are Means ± standard deviation of duplicate determinations. Mean values down the column followed by different superscripts are 

significantly (p≤0.05) different. Key: Sample A= Black tiger nut, Sample B= Brown tiger nut, Sample C= Yellow tiger nut  

 

CONCLUSION  

 
The result of the study revealed information on the nutritional composition, 

mineral and functional properties of tiger nut flour from different cultivars. Tiger 

nut flour is a rich source of some useful mineral elements such as potassium, 
phosphorus, zinc, sodium and calcium which are necessary for body growth and 

development. The results of this study have provided much justification for the 

use of tiger nut flour in food products. The high content of mineral and protein 
values as well as fiber content makes tiger nut flour a very nutritious and health 

potential flour. Thus tiger nut flour should be developed into a commercial 

product for use in food products. Tiger nut flour can play important roles in 
providing food security, enhancing livelihoods, improves nutritional status and 

social wellbeing of vulnerable groups. Tiger nuts flour and its products could 

thus, go a long way in aiding to alleviate problems of malnutrition and reduce 
food security. 
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