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Abstract 

Cakes and biscuits were prepared from blends of wheat and tiger nut residue flours produced using raw and dry 
extraction method and substituted at 5%, 10%, 15% and 20% levels. The cakes and biscuits were analyzed for 
proximate composition, physical characteristics and sensory properties. Results for proximate composition 
indicated that moisture, fibre, ash, protein and fat contents increased with an increase in tiger nut residue 
substitution. Ash content for cake increased from 0.93% in sample A (100% wheat flour) to 1.40% in sample E 
(80% wheat flour: 20% tiger nut residue flour), while ash for biscuit increased from 1.35% in sample A (100% 
wheat flour) to 1.85% in sample B (95% wheat flour: 5% tiger nut residue flour). Fibre content for cake 
increased from 1.08% in sample A (100% wheat flour) to 3.15% in sample E (80% wheat flour:20% tiger nut 
residue flour) as substitution increased, while for biscuit fibre increased from 1.59% in sample A (100% wheat 
flour) to 3.13% in sample D (85% wheat flour:15% tiger nut residue flour). Moisture content for cake increased 
from 21.95% in sample A (100% wheat flour) to 28.49% in sample E (80% wheat flour: 20% tiger nut residue 
flour) while for biscuit moisture increased from 1.08% in sample A (100% wheat flour) to 2.78% in sample B 
(95% wheat flour: 5% tiger nut residue flour). There was a statistical significant difference in all samples with 
increase in substitution. Result for physical characteristics showed a significant (p ≤ 0.05) increase in cake 
volume and spread ratio of biscuit with increase in level of substitution of tiger nut residue flour. Sensory 
evaluation result for cakes showed sample E (80% wheat flour:20% tiger nut residue flour) as most acceptable 
for cakes, in terms  of color (4.3), aroma (3.95), taste (4.2), texture (4.05) and general acceptability (4.3) while 
for biscuits sample B(95% wheat flour:5% tiger nut residue flour) as most acceptable in terms of color (4.15) 
aroma, (4.0) taste, (4.15) texture (4.3) and overall acceptability (4.35). 

Keywords: utilization, tiger- nut, residue flour, cakes, biscuits  

1. Introduction 

Confectionery is related to food item that are rich in sugar and often referred to as a confection. It is the art of 
creating sugar based desert (Magee, 2009). Cake is an item of soft sweet food made from baking a mixture of 
flour, eggs and sugar. It is a form of bread or bread-like food served alone, as a desert amongst other food items 
or taking in a picnic (Ohl et al., 1981). Biscuit is a small, flat crispy cake. They are nutritive snacks produced 
from palatable dough that is transformed into appetizing product through the application of heat in an oven (Kure 
et al., 1998). Biscuits are a rich source of fat and carbohydrates, hence are energy giving food and also a good 
source of protein (Kure et al., 1998). 

Tiger nut (Cyperus esculentus var sativa) a lesser known and underutilized crops, many of which are potentially 
valuable as human and animal food, has been identified to maintain a balance between population growth and 
agricultural productivity particularly in the tropical and sub-tropical areas of the world (Adejuyitan, 2011) with 
reference to Nigeria. It has been reported to be high in carbohydrate, moderate protein, oleic acid, mineral, 
vitamin C and E contents (Esteshola & Oreadu, 1996; Omode et al., 2004). Tiger nut produces about 25% oil of 
high quality and protein about 8% of the nut, where valued for their nutritious content, and dietary fibre. Tiger 
nut can be eaten raw, dried, roasted or grated and used as flour, vegetable milk, cosmetics, fuel, hog feed. It is 
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pressed for its juice to make beverage called (chufa) which is equally obtained from the rhizome (Belewu & 
Belewu, 2007). Tiger nut is found to be rich in myristic acid, oleic and linoleic acid (Eteshola & Oraedu, 1996).  

Flour is a powder which is made by grinding cereal grains, beans or other seeds or root like cassava. It is the 
main ingredient of bread, which is a staple food for many cultures. Wheat flour is generally the main ingredient 
for baked products world over, making the availability of the flour a major economic issue. Increase in 
population as well as increased consumption rate of wheat based products in Nigeria has posed a huge burden on 
the importation, utilization and cost of wheat based product. Tiger nut a lesser known and underutilized crop, 
which has been valued for its nutritious dietary fibre and carbohydrate content could be eaten raw, roasted, dried, 
baked or made into a refreshing drink with its residue discarded in most cases, thereby converting this ideal 
waste. It has also been reported that tiger nut with its inherent nutritional and therapeutic advantages could serve 
as good alternative to cassava in baking industry (Ade-Omowaye et al., 2008). Therefore the objectives of this 
study are to produce flour from tiger nut residue for value addition and to evaluate the effect of addition of tiger 
nut residue flour on the baking qualities of cakes and biscuits. 

2. Materials and Methods 

2.1 Materials 

Tiger nuts (Cyperus esculentus) yellow variety used for this study was purchased from fruit garden market in 
Port Harcourt. Commercial wheat flour and other ingredients such as margarine, sugar, fresh eggs, salt, milk, 
flavor and sodium bicarbonate (baking powder) were purchased from Mile 1 market in Diobu, Port Harcourt. 
Rivers State, Nigeria. 

 

 
Figure 1. Flow chart illustrating the production of Raw and Dried tiger nut residue flour 

Source: Oladele and Aina (2007). 
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2.2 Preparation of Tiger Nut Residue Flour 

Tiger nut residue flour was prepared using two methods according to Figure 1. Seeds were sorted to remove 
defective seeds and carefully washed. Two kilograme freshly washed tiger nut seeds were divided into two (2) 
parts, the first part was crushed, blended and milk extracted leaving the residue, while the second part was 
crushed and oven dried at 50 oC for 24 hours before blending and extracting the milk before final drying. Dried 
tiger nut residues were milled into flour in a dry milling machine, cyclotec 1093 model, manufactured in Sweden 
by FOSS and sieved through a 50mm laboratory sieve to obtain flour of uniform particular size. The flour was 
then stored in a plastic air-tight container with lid at room temperature (37 oC) for further analysis and 
preparation of cakes and biscuits. 

2.3 Wheat/Tiger Nut Composite Flour 

Seven blends of both raw and dry extracted tiger nut residue flour were prepared by mixing varying proportions 
of tiger nut residue flour with wheat flour. Flour ratios of 5, 10, and 15% for biscuit and up to 20% for cake, 
were used for baking. 

2.4 Recipe for Cake and Biscuit Production 

Flour 200g, margarine 125g, sugar 50g, salt 0.02g, baking powder 2g, egg for cake 3, milk 75ml, 15ml water.  

2.5 Preparation of Products 

Cake was prepared using the creaming method as described by Victor et al. (1995) while biscuit was prepared by 
the rubbing-in- method as described by Oyewole et al. (1996). 

2.6 Sensory Evaluation  

Cake and biscuit samples were subjected to sensory evaluation within 24 hours of production. The following 
attributes namely, appearance, aroma, taste, texture and overall acceptability were assessed on cakes and biscuits 
samples, respectively using a 5 point hedonic scale with 5 as like extremely and 1 as dislike extremely. Twenty 
(20) trained panelists familiar with cake and biscuit, who were not hungry, neither sick nor allergic to baked 
products, were involved in the assessment. The panelists were instructed to rinse their month with water after 
tasting each cake or biscuit sample. Evaluation was done between 9-11am. 

2.7 Statistical Analysis 

Results were analyzed statistically using analysis of variance (ANOVA) and means were separated by least 
significant different (LSD) procedure, using the statistical package for social sciences (SPSS) version 20.0 soft 
ware 2007 

2.8 Chemical Analysis of Cake and Biscuit 

Chemical analysis of the samples such as moisture, ash, fat and protein were determined using the AOAC 
method (1990).While total available carbohydrate (TAC) was determined by the method described by Osborne 
and Voogt (1978) and fibre calculated by difference of moisture, ash, fat, protein and carbohydrate. 

2.9 Determination of Spread Ratio 

The spread ratio of biscuit sample was calculated using the formula below, as described by Oyewole et al. 
(1996): 	 	  

2.10 Determination of Cake Volume 

Cake volume of samples were calculated using the formula below as described by Oyewole et al. (1996): 

V=1/3 nr2h 

Where r = radius, h = height. 

3. Results and Discussion 

3.1 Proximate Composition of Cakes from Wheat/Tiger Nut (Raw/Dry) Residue Composite Flour 

Table 1 shows the proximate composition of cakes from wheat/tiger nut (raw and dry) residue flour. Moisture 
content ranged from 21.95%-28.49% for the raw and 21.95%- 24.82% for the dry residue flour cakes 
respectively, with sample A (100% WF-Wheat flour) having the lowest and sample E (80%WF: 20% TNRF- 
Tiger nut residue flour) the highest in both cases. This result of the present study is higher than the findings of 
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Eke-Ejiofor (2013) who reported a moisture content of 21.97%-22.26% for cake produced from African 
breadfruit/sweet potato-wheat composite flour blend with sample E showing the highest moisture content, which 
may be attributed to the increase in the addition of raw tiger nut residue flour. The study showed that the 
processing method used for the production of the flour affected the moisture content of the samples with the dry 
extracted tiger nut residue flour cake having the lowest moisture, indicating better keeping quality of the sample. 

Ash content ranged from 0.72%-1.45% for the raw extracted flour and 0.82%-1.06% for the dry tiger nut residue 
flour, with sample B (95%WF and 5% TNRF) having the lowest in both cases and samples D 
(85%WF:15%TNRF) and E (80%WF:20%TNRF) as highest for raw and dry tiger nut residue flour respectively. 
Ash content for raw residue cake ranging from 0.72% to 1.45% agrees with the findings of Salve et al. (2011) 
with a value of 1.40%. While for dry residue flour cake, ash content ranging from 0.82% to 1.06% is lower than 
the findings of Ajani et al. (2012) with a value of 1.43%. Eke-Ejiofor (2013), reported ash values of 2.12-2.25% 
for cake produced from African breadfruit/sweet potato-wheat composition flour blend. The result of this study 
showed that ash content increased with an increase in substitution level.  

Protein content of cake ranged from 8.53%-10.38% in the raw residue flour, with sample C (90%WF: 10%TNRF) 
as the lowest and samples A and E as the highest, while cakes from dry extracted residue flour had protein 
ranging from 8.69%-10.44% with sample D (85%WF: 15%TNRF) having the lowest and sample B having the 
highest (95%WF and 5% TNRF). Protein content of the raw and dry residues in the present study are higher than 
the findings of Oderinde and Tahir (1988) with a value of 7%, Akobundu et al. (1998) with a value of 9.51% and 
Eke-Ejiofor (2013) with a value of 5.78- 7.34% for African breadfruit/sweet potato-wheat composite flour 
blends. Protein content decreased with increase in substitution of tiger nut residue flour. This may be as a result 
of the increase observed in carbohydrate and fiber as substitution level increased. 

Fat content of cakes ranged from 18.81%-21.68% in the raw residue with sample C (90%WF: 10%TNRF) 
having the lowest and 17.03%-24.62% in the dry residue with sample D (85%WF: 15%TNRF) having the lowest 
and sample E (80%WF: 20%TNRF) having the highest in both cases. Fat content for raw extracted tiger nut 
residue cake ranging from 18.82% to 21.68%, falls below the findings of Eke-Ejiofor (2013) with a value of 
18.93 –21.79% for African breadfruit/sweet potato-wheat composite cake. The result of the study showed that fat 
content increased with an increase in substitution level. The higher fat content of the dry extracted residue cake 
may be as a result of the processing method which made fat more available.  

Carbohydrate content of cakes ranged from 34.90%-45.85% in the raw and 37.14%-48.84% for the dry tiger nut 
residue flour, with sample E (80%WF: 20%TNRF) having the lowest and sample A (100%WF) as the highest 
respectively. This result agrees with the findings of Eke-Ejiofor (2013) with a carbohydrate content of 
47.76-48.79% for African breadfruit/sweet potato-wheat composite cake. Carbohydrate content for raw residue 
in this study (39.66% to 45.85%) is higher than the findings of Algeria-Toran and Farre-Rovira (2003) with a 
value of 43.30%, but less than the value for dry tiger nut residue cake (37.14% to 41.65%). 

Fibre content ranged from 1.00%-3.15% in the raw and 1.08-2.80% in the dry tiger nut residue cakes with 
sample B (95%WF and 5% TNRF) and A (100%WF) as lowest and sample E (80%WF: 20%TNRF) as highest, 
respectively. Eke-Ejiofor (2013) reported a value (1.00 -1.82%) for African bread fruit/sweet potato-wheat 
composite cake. Fibre content for raw residue ranging from 1.08% to 3.15% and dry residue ranging from 1.08% 
to 2.80% is higher than the findings of Eke-Ejiofor (2013). The result of this study showed that fibre content 
increased with an increase in the level of substitution. Raw extracted tiger nut residue cake had more fibre when 
compared with the dry extracted sample. Ash, total available carbohydrate, fat and fiber all increased with an 
increase in the substitution of tiger nut residue flour with samples showing significant (p<0.05) 

3.2 Proximate Composition of Biscuit from Wheat/Tiger Nut (Raw/Dry) Residue Composite Flour 

Table 2 shows the proximate composition of biscuits from wheat/tiger nut (raw and dry) residue flour. Moisture 
content of biscuits ranged 1.08%-2.78% for the raw and 1.08%- 1.85% for the dry sample Moisture content of 
the biscuits is lower than the findings of Eke-Ejiofor (2013) with a value of 3.00%-6.79% and Olaoye et al. 
(2007) with a value of 5.19%. The result of this study showed that biscuit from the dry residue flour contained 
lower moisture content which indicates better storage life and keeping quality of the biscuit. While ash content 
of the biscuits ranged from 1.34%-1.84% for the raw and 1.35% - 1.60% for the dry residue flour with sample A 
(100%WF) as lowest and sample B (95%WF: 5%TNRF) as highest respectively. Eke-Ejiofor (2013) reported 
ash content of 1.05 - 1.17% for African bread fruit/sweet potato-wheat composite biscuit samples, which is lower 
than the result of the present study. Ash content of raw tiger nut residue biscuits (1.35%to 1.84%) agrees with 
the findings of Ayo and Nkana (2003) with a value of 1.82% and that of dry residue flour ranging from 1.35% to 
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1.60% but lower than the findings of Olaoye et al. (2007) with a value of 1.90%. The result of the present study 
showed that ash content increased with an increase in the level of substitution.  

Fat content ranged from 24.89% - 29.26% in the raw sample and from 24.89 - 38.99% in the dry residue with 
sample A (100%WF) as lowest and sample D (80%WF: 20%TNRF) as highest. This result is higher than that 
reported by Eke-Ejiofor (2013) of 21.93 - 27.37%. The result showed that fat content increased with an increase 
in the level of substitution. 

Protein content ranged from 7.31% - 9.46% in the raw residue biscuit and 8.69% - 9.56% in the dry residue 
biscuit with sample B (95%WF: 5%TNRF) as lowest and sample A (100%WF) as highest.  This result is lower 
than the findings of Olaoye et al. (2007) with a value of 15.83%. Biscuit produced from blends of African bread 
fruit/sweet potato-wheat composite flour reported a protein content of 5.59 - 7.08% which is lower than the 
present result (Eke-Ejiofor, 2013). Protein content increased with an increase in the substitution of tiger nut 
residue flour. 

Fibre content of biscuits ranged from 1.06% - 3.13% in the raw residue sample and from 1.59% - 3.20% in the 
dry residue, with sample A (100%WF) as lowest and sample D (85%WF: 15% TNRF) as highest. Olaoye et al. 
(2007) reported a value of 0.62%, while Oluwanukomi et al. (2011) reported a value of 0.46%, both of which are 
lower than the findings of this work. The result of this present study showed that fibre improved when compared 
with previous works. Fibre content increased with an increase in the substitution of tiger nut residue flour.  

Carbohydrate content of biscuit samples ranged from 56.15% - 69.61% in the raw residue and from 45.44 - 
61.63% in the dry residue product, with sample A (100%WF) as highest and sample D (85%WF: 15%TNRF) as 
lowest. The result of the biscuit from the raw tiger nut residue ranging from 56.15% to 61.63% is higher than the 
findings of Bamishaiye and Bamishaiye (2011) with a value 54.7%. While carbohydrate content for dry residue 
ranging from 45.44% - 61.63% is lower than the findings of Eke-Ejiofor (2013) with a value 57.68% - 65.24%. 
The result of this present study indicates that carbohydrate content decreased with an increase in the level of 
inclusion of tiger nut residue flour. 

3.3 Physical Characteristics of Cakes from Wheat/Tiger Nut (Raw and Dry) Residue Composite Flour 

Table 3 shows the volumes and spread ratio of cakes and biscuits produced from raw and dry tiger nut residue 
flour inclusion up to 20% and 15% for cakes and biscuits respectively.  Cakes produced from raw and dry 
residue flour ranged from 598.58 – 781.46cm3, and from 598.58 -741.84cm3 in volume with sample A (100%WF) 
as the lowest and E (80%WF: 20%TNRF) as highest in both cases. Cake volume increased with increase in 
substitution of tiger nut residue flour, and showed a significant difference (P≤0.05) in all its parameters 
respectively. 

While spread ratio of biscuit produced from raw tiger nut residues ranged from 6.72- 9.88, with sample D 
(85%WF: 15%TNRF) as lowest and B (95%WF: 5%TNRF) as the highest. Spread ratio of biscuit produced from 
dry tiger nut residue ranged from 6.73-7.32 with sample A (100%WF) as the lowest and D (85%WF: 15%TNRF) 
as the highest. Biscuits showed an increase in spread ratio with an increase in the level off substitution and there 
was significant difference (P≤0.05) in the entire sample respectively. 

3.4 Sensory Evaluation Result for Cakes Produced from Wheat/Tiger Nut (Raw/Dry) Residue Flour Composite 

Table 4 shows the sensory evaluation result of cakes from wheat/tiger nut (raw/dry) residue flour. 
Color/appearance for cakes (raw residue) ranged from 3.50-4.55 and 3.7-4.2 for (dry residue) with sample A 
(100%WF) as most preferred and sample E (80%WF: 20%TNRF) least preferred in both cases. The decrease in 
color may be attributed to the creamy color of tiger nut residue flour. Aroma for cakes (raw residue) ranged from 
3.45- 4.0 with sample E (80%WF: 20%TNRF) as the least preferred and showed no significant difference 
(p>0.05) with increase in substitution. While aroma for dry residue cakes ranged from 3.6 - 3.95 with all samples 
very much acceptable. Taste for cake (raw residue) ranged from 3.55 - 4.30 with sample C (90%WF: 10%TNRF) 
as most preferred while taste for cakes (dry residue) ranged from 3.9-4.3 with sample D (85%WF: 15%TNRF) 
and E (80%WF: 20%TNRF) as most preferred. General acceptability scores for cake (raw residue) ranged from 
3.5-4.15 with sample is showing no significant difference (p>0.05). While general acceptability scores for dry 
tiger nut residue cake ranged from 3.9 - 4.25 with sample D (85%WF: 15%TNRF) and E (80%WF: 20%TNRF) 
as most preferred. The result for cakes showed significantly difference (P<0.05) for attribute like color, taste, 
texture and general acceptability. While aroma showed no significant difference (P>0.05) for cake samples. 
Substitution up to 20% was generally acceptable for cake. 
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3.5 Sensory Evaluation Result for Biscuit Produced from Wheat/Tiger Nut (Raw/Dry) Residue 

Table 5 shows the sensory evaluation result of biscuits from wheat/ tiger nut (raw/dry) residue flour. 
Color/appearance of biscuits (raw residue) ranged from 3.6-4.15 while (dry residue) ranged from 3.4-4.03.  
Aroma for biscuit (raw residue) ranged from 3.5-4.0, while biscuit (dry residue) aroma ranged from 3.3-3.65.  
Taste for biscuit (raw residue) ranged from 3.70-4.15 and biscuit (dry residue) taste ranged from 3.00-4.0. 
Texture/crispness of biscuit (raw residue) ranged from 3.5-4.3, while texture/crispness for biscuit (dry residue) 
ranged from 3.20-3.55. General acceptability of biscuit (raw residue) ranged from 3.6-4.35, while that of biscuit 
from (dry residue) ranged from 3.0-3.95. In all the cases, sample B (95% WF: 5% TNRF) was most preferred for 
the raw extracted residue samples. The result for biscuit showed significant difference (P<0.05) in all the 
samples, for attribute like color, aroma, taste, texture and general acceptability. Substitutions up to 15% were 
generally acceptable for biscuit. 

 

Table 1. Proximate composition (%) of wheat/tiger nut (Raw and Dry residue) cake 

Sample  Moisture Content Ash Protein  Fat  TAC  Fibre 

A a  21.95e 0.93 b 10.38b 18.82d 45.85c   1.08e  

b  21.95e 0.93b 10.38b 18.82d 45.84c  1.08e 

B a 21.72b 0.72a 8.66 a 19.64 b  42.23d  1.00 d 

b  24.66c 0.82e 10.44c 20.32b  41.65b  1.87e 

C  a  28.05c 1.29b 8.53d 18.81c   41.01b  2.22b 

    b  22.87b 0.93b 8.81d 19.87c 45.11c 2.41c 

D a  26.67d 1.45c 10.16e 19.61e  39.66a  2.45c 

   b  22.14d 1.01a  8.69b 17.03 b  49.24d  2.08b 

E  a  28.49a 1.40 a 10.38c 21.68a 34.90e  3.15a 

   b 24.82a 1.06d  9.56a  24.62 a  37.14e  2.80a 

Means with different superscript in the same column are significantly different (P<0.05).  

a= Raw residue b= Dry residue 
A= 100 % wheat flour (control) B= 95% wheat flour, 5% tiger nut residue flour 
C= 90% wheat flour, 10% tiger nut residue flour D= 85% wheat flour, 15% tiger nut residue flour 
E= 80% wheat flour, 20% tiger nut residue flour TAC = Total available carbohydrate 
TNRF= Tiger nut residue flour  

 

Table 2. Proximate composition (%) of wheat/tiger nut (Raw and Dry Residue) biscuit 

Sample Moisture content Ash Protein Fat TAC Fibre 

A a 1.08d 1.35b 9.46b 24.89d 69.61b 1.06d 

b 1.08d 1.35b 9.46b 24.89d 61.63a 1.59d 

B a 2.78a 1.84a 7.31d 26.76b 61.63a 2.23c 

b 1.85c 1.60a 8.69d 35.74b 47.33b 1.74c 

C a 1.61c 1.34b 7.40c 27.36c 59.08c 2.68b 

b 1.52c 1.37d 8.94c 38.78c 50.09c 2.34b 

D a 2.10b 1.57b 7.79a 29.26a 56.15d 3.13a 

b 1.39d 1.42b 9.56b 38.99a 45.44d 3.20a 

Means with different superscript in the same column are significantly different (P<0.05).  

a= Raw residue b= Dry residue 
A= 100 % wheat flour (control) B= 95% wheat flour, 5% tiger nut residue flour 
C= 90% wheat flour, 10% tiger nut residue flour D= 85% wheat flour, 15% tiger nut residue flour 
TAC = Total available carbohydrate TNRF= Tiger nut residue flour 
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Table 3. Physical properties of cakes and biscuits from wheat/tiger nut (raw/dry)residue composite flour  

(Raw residue) (Dry residue) (Raw residue) (Dry residue) 

Cake Biscuit 

Sample volume volume spread ratio spread ratio 

A 598.58 598.58d 6.73c 6.73b 

B   741.04a 652.99b 6.72c 7.04b 

C 764.77b 683.10c 7.08b 7.20b 

D 764.14a 729.65a 9.88a 7.32a 

E 781.43a 741.84a 

Means with different superscript in the same column are significantly different (P<0.05).  

A= 100 % wheat flour (control) B= 95% wheat flour, 5% tiger nut residue flour 
C= 90% wheat flour, 10% tiger nut residue flour D= 85% wheat flour, 15% tiger nut residue flour 
E= 80% wheat flour, 20% tiger nut residue flour  

 

Table 4. Mean sensory evaluation result of cakes from (raw and dry) Tiger-nut residue composite flour 

Sample/code Color/Appearance  Aroma Taste  Texture General Acceptability 

A a 4.55a 4.00a 3.90b 3.75a 4.15a 

  b 4.20a 3.60a 3.65c 3.45d 3.75b 

B a 4.25b 3.65a 3.90b 4.00a 4.05a 

b 3.70b 3.55a 3.45c 3.65c 3.65b 

C a 3.85c 3.70a 4.30a 3.85a 4.10a 

b 3.90b 3.65a 3.90b 3.08c 3.90b 

D a 3.75c 3.85a 3.55c 3.75a 3.95a 

  b 3.85b 3.85a 4.30 a 4.00a 4.25 a 

E a 3.50b 3.45b 3.60c 3.45b 3.50b 

b 4.30a 3.95a 4.20a 4.05a 4.30a 

Means with different superscript in the same column are significantly different (P<0.05). 

WF = Wheat flour  
a= Raw residue b= Dry residue 
A= 100 % wheat flour (control) B= 95% wheat flour, 5% tiger nut residue flour 
C= 90% wheat flour, 10% tiger nut residue flour D= 85% wheat flour, 15% tiger nut residue flour 
E= 80% wheat flour, 20% tiger nut residue flour TNRF= Tiger nut residue flour 

 

Table 5. Mean sensory evaluation result of biscuits from (raw and dry) Tiger-nut residue composite flour 

Sample Color Aroma Taste Texture General Acceptability 

A  a 3.60c 3.25c 3.35c 3.70b 3.60c 

b 3.55b 3.30b 4.00a 3.55a 3.95a 

B  a 4.15a 4.00a 4.15a 4.30a 4.35a 

  b 4.05a 3.30b 3.05b 3.25b 3.25b 

C  a 3.85b 3.50b 3.75b 3.50b 3.80b 

b 3.35b 3.35c 3.00c 3.25b 3.00b 

D   a 3.90b 3.90a 3.70b 3.60b 3.55c 

b 3.60b 3.65a 3.15c 3.20 b 3.25b 

Means with different superscript in the same column are significantly different (P<0.05). 
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a= Raw residue b= Dry residue 
A= 100 % wheat flour (control) B= 95% wheat flour, 5% tiger nut residue flour 
C= 90% wheat flour, 10% tiger nut residue flour D= 85% wheat flour, 15% tiger nut residue flour 
WF: Wheat flour TNRF= Tiger nut residue flour 

 

4. Conclusion 

Result from this study has shown the possibility of producing cakes and biscuits of acceptable quality from lesser 
known and underutilized crop like tiger nut. Cakes and biscuits from tiger nut residue flour composite with 
wheat were more acceptable nutritionally as they contain significantly more fibre and ash. Wheat flour could be 
substituted with tiger nut residue flour up to 20% inclusion level for cakes and 15% in biscuit without altering 
the original nature, in terms of color, aroma, taste and texture. The results further showed that in terms of 
acceptance, the substitution level for biscuit production could depend on the method of processing (raw/dry) the 
flour. Wheat/tiger nut residue composite cakes and biscuits have proved to be beneficial in term of improved 
nutrition such as protein, fibre, and ash content of the products. It is therefore a viable substitute for wheat flour 
since a huge percentage of our foreign reserve is utilized in the importation of wheat. Additionally, tiger nut 
residue, which is an expected waste, has been turned to wealth and diversification in terms of usage. Products 
from dry residue flour was more acceptable to the raw residue since products containing raw residue had more 
moisture content, which has an implication in the shelf life and keeping quality of the end product.  
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