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ABSTRACT 
 
This study investigated the quality of cookies produced from composite flours obtained from 
different ratios of wheat, tigernut, and coconut using date as replacement for sugar. The cookies 
made from the composite flour were subjected to proximate, physical parameters, colour and 
sensory analysis using standard methods. The proximate composition of the cookies ranged 
from 3.33-10.00% moisture, 0.83-1.17% ash, 10.53-16.31% protein, 4.21-18.93% fat, 1.31-
2.03% fiber, 55.38-76.95% carbohydrates and 387.82-440.03Kcal energy. The physical 
parameters ranged from 1.60-5.50cm, thickness 0.58-0.86cm, weight 2.5-14.5g and spread 
ratio 0.99-2.39cm. The degree of Lightness (L*) ranged from 57.83-66.24, redness (a*) from -
5.36 to 3.92 and 16.41-31.22 for yellowness (b*). The sensory score differed significantly 
(p<0.05) among the composite samples except taste. The values range from 6.95-8.00, 6.80-
8.45, 6.25-8.05, 6.95-7.95, 7.05-8.50 and 7.15-8.30 for appearance, taste, crispiness, aroma, 
colour and overall acceptability respectively. All the cookies were rated above average, however 
cookies produced from 50:35:10:5 ratio for wheat, tigernut, coconut and date flour was rated 
as the best and compared favourably with the control. The use of this flour blend in baking 
industries will reduce the over dependency on wheat flour and increase the utilization of coconut 
thereby providing a more healthy snacks to an otherwise undernourished populace.  
 
Keywords: Wheat, Tigernut, Coconut flour, Date, Proximate composition, 
 
1. INTRODUCTION 
 
Cookies are one of the best known quick snack produced and are good carrier of nutrients like 
carbohydrates and fat and can be enriched with protein by partially replacing refined wheat flour 
with protein rich flour up to an acceptable level (Peter et al., 2017). Tigernut is an underutilized 
crop which from which  a gluten free flour known for its  high nutrients quality with respect to, 
energy, fat, low cholesterol, fibres and minerals and work well with other flour such as coconut 
flour and dates flour (Odemelan, 2003). 
 
The coconut flour is the fibre from the coconut meal and it is gluten free and a good source of 
protein, fibre, carbohydrates, fats and fibre. Gunathalike et al., (2009) reported that coconut 
flour can provide not only value added income to the industry, but also a nutritious and healthy 
source of dietary fibre. Coconut flour may play a role in controlling cholesterol and sugar levels 
in blood and prevention of colon cancer. Studies revealed that consumption of high fibre coconut 
flour increase faecal bulk. The flour from dates fruit is a dry powdered which has a light and dark 
brown colour and according to Rahman et al. (2007), are high in nutritional values such as 
calories, soluble fiber, crude fibre, protein, fatty acids. The flour from dates provides a very good 
replacement for sugar (sucrose) in cookies thus providing an additional biological process to 
diabetics and other metabolic health issues. 
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Wheat flour according to Kulkami and Joshi, (2013) is the basic structural component of most 
batter and dough products. This textural functions is attributed to its gluten content, which 
allows expansion of air cells and provide rigidity after baking. However, wheat flour is deficient 
in some indispensable essential amino acids and it has lower protein. There is dearth of 
information on the utilization of Dates and Tigernuts aside from  Coconut, a nutrient dense but 
neglected underutilized crop to enrich snacks (Bamishaiye, 2011). In recent times, food 
consumption pattern trends towards functional foods which have health benefits either as 
snacks or whole meal and scientists are working towards creating varieties of such foods. The 
production of cookies from mixture of wheat,tigernut,coconut and sweetened with date flour is 
one of such attempt to promote snacks with immense health benefits considering the 
nutraceutical potentials of these ingredients. The study therefore aimed at producing a more 
nutritionally dense cookies with greater health benefits from composite flours of wheat, tigernut 
and coconut, mixed at different ratios and sweetened naturally with date powder.    
 
2. MATERIALS AND METHODS 
 
2.1 Materials 
Source of Materials 
Coconut flakes was purchased from Ojota area while dried tigernut, date, wheat flour and other 
baking materials were purchased from a local market in Sabo, Lagos, Nigeria.  
 
2.2 Sample preparation 
2.2.1 Production of tigernut flour 
Tigernuts was made into flour as described by Adejuyitan et al., (2011). The dried tigernuts 
(500g) were weighed and put into an already heated calibrated scanfrost oven at a temperature 
of 65°C for 4 hours. The resultant tigernut was milled using Haris grinding machine (model no: 
Ar-600b) into flour and sieved through a 0.35mm sieve size. The flour obtained was kept inside 
a air-tight container prior to usage. 
 
2.2.2 Production of date flour 
Date palm fruit flour was produced following the method of Peter et al. (2017). Briefly, 500g of 
the date palm fruits was washed with water to remove adhering dirts, followed by removal of the 
seeds (de-seeding) of the fruit manually and cutting into small pieces with the aid of a knife. The 
pulp with pericarp was then oven dried at 75°C for 6-8h using scanfrost oven and subsequently 
milled using Haris machine (model no: Ar-600b) and sieved through a 0.35mm mesh sieve to 
obtain fine homogenized particles. The date flour was kept in air tight container. 
 
2.2.3 Production of cookies  
 Cookies were made from the flour following the method of Peter et al., (2017). The ingredients 
(wheat, tigernut, date and coconut flour) were measured into a bowl. Using the rubbing method, 
fat, milk and salt were added and rubbed for 30 minutes. In a separate bowl, egg and water 
were mixed and added to the flour based mixture and kneaded and made into dough. The dough 
was rolled and flattened into a uniform thickness before cutting out to shapes using a hand 
cutter. The cut out dough was baked at 150°C for about 15minutes in the oven. After baking, 
the cookies were cooled to room temperature, packed in low density polyethylene (LDPE) bags 
and sealed in a plastic transparent container until required for analysis.  
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2.3 Analysis 
2.3.1 Chemical  Composition 
Moisture content, fat,crude fibre, and ash ash content were determined according to the 
method of AOAC (2000) while crude protein was determined by Kjeldahl method using Kjeltec 
TM model 2300 protein analyzer (AACC, 2000). Carbohydrate was determined using 
estimation by difference (AOAC,2000) , Energy value of samples were determined as amount 
of fat multiplied by 9 and carbohydrates and protein multiplied by 4.  
.  
2.3.2 Colour attributes 
The colour of the cookies were read as L*, a* and b* using Hunter Lab Calorimeter [D-25, 
Hunter Associated Laboratory, USA]. The Hunter Laboratory Calorimeter was calibrated by 
Hunter colour standard prior to the reading of cookies samples as described by (Devi and 
Haripriya, 2014). Six replicate readings were taken for each cookies formulation and the 
average value reported according to Adeola and Ohizua, (2018). 
 
2.3.3 Physical parameters of the cookies 
The cookies were analyzed for diameter, thickness and spread ratio in triplicate according to the 
method of (AACC, 2000) The diameter (D) was determined using vernier caliper by placing six 
biscuits horizontally (edge to edge) and rotated at 90° angle for reading. Thickness (T) of the 
biscuits was measured with a vernier caliper. The spread ratio was calculated as D / T. Weights 
were determined using a digital top loading balance (CE- 410I, Camry Emperors, China). 
 
2.3.4 Sensory qualities of the cookies 
Sensory evaluation was done by a panel of thirty semi-trained panelists. The cookies were rated 
for their sensory attributes; taste, cripsiness, aroma, colour, appearance, and overall 
acceptability using a 9 point hedonic scale where “like extremely”=9 and “dislike extremely”.=1.  
 
2.3.5 Statistical analysis 
Determinations were carried out in triplicates and data generated from the study was subjected 
to Analysis of Variance (ANOVA) and the least significant difference (LSD) was determined using 
SPSS version 17 (SPSS Inc. Chicago, IL. USA).Significance was accepted at p< 0.05 level. 
 
3. RESULT AND DISCUSSION 
 
3.1 Proximate composition of cookies 
The result of the proximate composition of the cookies is shown in Table 2. The moisture content 
of the cookies varied from 3.33% in sample WTDC3 to 10.00% in the control sample CLT with 
no significant difference (p>0.05) between sample WTDC1 and WTDC2. These values are similar 
to the report (9.41%) of Alebiosu et al. (2020) however Bibiana et al., (2018) reported a higher 
moisture content (13%) for 100% cookies. Giwa et al. (2010) agreed with the report of 
Adebowale et al., (2012) who reported that a relatively lower moisture content recorded in this 
study is an advantage as it prevents spoilage and growth of pathogenic organisms,a view 
supported by Adebowale et al. (2012). 
 
The low moisture content of the cookies will require a unique packaging material to prevent 
reabsorption of moisture. Cookies should therefore have low moisture for safe storage and 
inhibition of microbial growth that could affect their quality.  The fat content ranged from 4.21% 
to 18.93%. Sample with 100% wheat flour had the highest value while sample WTDC1 had the 
least value. Addition of coconut flour caused significant increase (p<0.05) in the crude fat 
content of the cookies.  
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Similar observation was made by Alebiosu et al., (2020) who reported 11.04% in 100% wheat 
cookies. Fat could play an important role in determining the shelf life of foods. The relatively low 
amount of fat present in the cookies samples would enable longer shelf life of the product as 
the rate of rancidity which could lead to the production of off flavours and odours will be reduced 
drastically. This is in agreement with Alebiosu et al. (2020). The high fat content in 100% wheat 
cookies may be attributed to the gluten content of wheat flour which favours high oil absorption 
capacity. 
 
The ash content of the cookies ranged from 0.83% to 1.17%. There was significant difference 
(p<0.05) between sample CLT among other samples. The crude fiber ranged from 1.31% to 
2.03%. Cookies sample WTDC3 had the highest value while WTDC1 and the control sample CLT 
had the lowest. Significant difference (p<0.05) exist amongst the composite samples and the 
fiber content increased as coconut substitution increases. The fiber content of all the cookies 
were within the daily recommended allowance which should not exceed 5g dietary fiber per 
100g dry matter (Okak and Ene, 2005). Increasing substitution of coconut also increased the 
protein content and this was significantly different (p<0.05) with values ranging from 10.55% to 
16.31%. The carbohydrates content of the cookies ranged from 55.38% in the control to 76.95% 
in sample WTDC1 with significant differences (p<0.05%).   
 
The carbohydrates content of the control compared favourably with the value (53.43%) reported 
by Peter et al. (2017) for whole wheat cookies and found that incorporation of date flour (50% 
date flour and 50% wheat flour) increased the carbohydrate content to 55.31%. In another 
report by Akajiaku et al. (2018), addition of tigernut flour to wheat flour increased the 
carbohydrate content from 65.72% to 69.22% in the cookies produced . According to Nina et al. 
(2019), tigernut is rich in carbohydrates with values ranging between 58.2% and 62.94%. The 
energy content of the cookies ranged from 387.82Kcal in sample WTDC1 to 440.03Kcal sample 
CLT. There was significant difference (p<0.05) between sample CLT and other samples. The 
high fat content in sample CLT contributed to its high energy value.  
 
. Table 1: Proximate Composition of Cookies 

 
SAMPLE Moisture 

Content % 
Ash % Protein% Fat % Fiber % 

Carbohydrate 
% 

 Energy 
Kcal 

WTDC1 
6.17±1.15b 0.83±0.29a 10.53±0.03a 4.21±0.01a 1.31±0.00a 76.95±1.32d 387.82±5.27a 

WTDC2 
6.50±0.80b 1.00±0.50a 14.01±0.01c 5.61±0.00b 1.74±0.00b 71.14±1.33c 391.07±5.28a 

WTDC3 
3.33±0.58a 0.83±0.29a 16.31±0.08d 6.52±0.03c 2.03±0.01c 70.98±0.35a 407.84±1.11b 

CLT 
10.00±0.01c 1.17±1.08b 12.05±3.50b 18.93±4.35d  

1.31±0.00a 55.38±7.44a 440.03±21.00c 

*Mean ± standard deviation with different superscripts along the column are significantly 
different at (p<0.05). Footnotes: WTDC1:50% wheat, 40% tigernut, 5% date and 5% coconut 
flour; WTDC2:50% wheat, 37.5% tigernut, 5% date and 7.5% coconut flour; WTDC3:50% wheat, 
35% tigernut, 5% date and 10% coconut flour; CLT:100% wheat flour. 
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3.2 Colour attributes of the cookies 
The result of the colour analysis is shown in table 4.8. There were significant differences 
(p<0.05) in the colour parameters (L*, a*, b* values) of the cookies. The L* (Lightness) value 
ranged between 66.24 in WTDC2 and 57.83 in WTDC3. A notable trend was observed as the 
blending ratio (Increasing inclusion of coconut flour and decreasing tigernut flour) increased the 
lightness value. The control sample recorded highest a* (redness) (3.92) while sample WTDC2 
had the least value (-5.36) for b* (yellowness). Redness (b*) value of the cookies ranged from 
16.41 to 31.22. The LAB values are the colourimetric parameters that  is broadly used during 
processing of foods to describe differences in colour (Ozgur et al., 2011). Colour is an important 
quality parameter that influences market performance. Presence of residual tannic substances 
which is found in tigernut flour is known to impact dark colour to foods (Ahenkoro et al., 1996). 
Aguillar et al. (2014) reported a dark crumb bread (L*=70.02) with tigernut milk addition in 
bread. 
 
Table 2: Colour attributes of cookies  

SAMPLE Lightness 
*L* 

Redness  
*a* 

Yellowness 
*b* 

WTDC1 61.15±0.30b -1.49±4.25b 16.42±0.09a 

WTDC2 66.24±0.36c  -5.36±0.03d 16.94±0.10b 

WTDC3 77.83±7.78a -4.86±0.01c 16.41±0.07a 

CLT 62.47±1.00b 3.92±0.11a 31.22±0.91c 

 
*Mean ± standard deviation with different superscripts along the column are significantly 
different at (p<0.05). Footnotes: WTDC1:50% wheat, 40% tigernut, 5% date and 5% coconut 
flour; WTDC2:50% wheat, 37.5% tigernut, 5% date and 7.5% coconut flour; WTDC3:50% wheat, 
35% tigernut, 5% date and 10% coconut flour; CLT:100% wheat flour. 
 
3.3: Physical parameters of the cookies 
The result of the physical attributes of the cookies is shown in Table 9. According to Miler and 
Honsney (1997a), cookies diameter is a function of spread ratio and set time during baking and 
how it expands. Composite cookies gave lower diameter than those made from 100% wheat 
flour. Cookies diameter decreased with decrease in the proportion of tigernut flour and increase 
in coconut flour. and this was significantly different (p<0.05). The higher diameter of the control 
sample is as a result of the spread ratio and level of expansivity. Sobukola et al. (2013) reported 
that products containing high amount of gluten and water tend to expand when fried. Larger 
cookies diameter are considered as suitable and most desirable cookies quality characteristics 
(Anil et al., 2011). 
 
 Thickness is the distance through an object as distinct from width or height and the measure 
of the smallest dimension of a solid figure. The increase in thickness of the cookies increase 
spread factor (Anil et al., 2011). The thickness of the cookies increased in the composite cookies 
due to increase protein content (Abiodun and Ehimen, 2018). There was no significant 
difference (p>0.05) between samples WTDC2 and CLT among other samples. Weight of cookies 
is the measurements of the how heavy the cookies is. The weight of the cookies ranged from 
2.50g to 14.50g.  
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The highest weight was observed in the control sample CLT while the lowest value was observed 
in sample WTDC3. Significant difference (p<0.05) exist between sample WTDC1 and CLT among 
other samples. This is in agreement with the result of Bibiana et al., (2018) who reported similar 
value (14.40g) in 100% wheat cookies.  Spread ratio stands for a ratio of diameter to thickness 
(Aarti et al., 2015). The spread ratio ranged from 0.99cm to 2.39cm. The highest value was 
observed in the control sample CLT while the lowest value was observed in sample WTDC1. 
Neither did decreasing proportion of tigernut nor increasing proportion of coconut flour give a 
significant difference (p>0.05) in the spread ratio. This contradicts the report of Akinwale et al. 
(2020) who reported increase in spread ratio of sorghum tigernut cookies with increasing 
inclusion of tigernut. According to Handa et al.(2012), cookies having higher spread ratio are 
considered most desirable. Miller and Hoseney (1997b) stated that flours with a lower protein 
content generally spread faster than those made with higher protein content. 
 
Table 3: Physical parameters of the cookies  

Sample Diameter (cm) Thickness(cm) Weight (g) Spread ratio (cm) 

WTDC1 4.60±0.05c 0.73±0.07ab 9.00±0.00b 0.99±0.01a 

WTDC2 2.27±0.15b 0.65±0.11a 3.00±0.00a 1.08±0.05a 

WTDC3 1.60±0.10a 0.86±0.03b 2.50±0.71a 1.00±0.00a 

CLT 5.50±0.10cd 0.58±0.02a 14.50±0.71c 2.39±1.55b 

*Mean ± standard deviation with different superscripts along the column are significantly 
different at (p<0.05). Footnotes: WTDC1:50% wheat, 40% tigernut, 5% date and 5% coconut 
flour; WTDC2:50% wheat, 37.5% tigernut, 5% date and 7.5% coconut flour; WTDC3:50% wheat, 
35% tigernut, 5% date and 10% coconut flour; CLT:100% wheat flour. 
 
3.4: Sensory Properties of Cookies 
Sensory properties of the cookies are as depicted in Table 10. In all, panelists rated the control 
(CTL) significantly higher (p<0.05) than the composite cookies in all sensory parameters 
investigated (Table 6.0). However, sample WTDC3 did not differ significantly (p>0.05) with 
respect to aroma. The composite cookies differed significantly (p<0.05) among each other in all 
sensory parameters except taste. Inclusion of different proportions of tigernut and coconut in 
the cookies did not affect the taste significantly (p>0.05). Further, there was no significant 
difference (p>0.05) between WTDC1 and WTDC3 with respect to aroma, colour and overall 
acceptability. The range of the sensory score were 6.95-8.00 for appearance, taste (6.80-8.45), 
cripsiness (6.25-8.05), aroma (6.95-7.95), colour (7.05-8.50) and overall acceptability (7.15-
8.30).  
 
The highly rated taste of the control sample could be due to presence of sugar (sucrose) which 
added sweeteness to the cookies unlike fructose that is present in date fruits. This is however 
beneficial to diabetics because of the low glycemic index of date fruits. The values obtained in 
the study for aroma were below the value (8.0) reported by Daniela (2016) for cookies from 
wheat and coconut flour. This could be attributed to the inclusion of tigernut and dates fruit in 
this study. According to Pascale et al., (2019), product colour is for identification and intensity 
judgments and is one of the most important cues used by consumers to assess the quality of a 
food product.  
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Crispiness of the cookies is the pleasantly thin, dry and easily broken nature of cookies as well 
as crunchiness. Mustapha et al., (2020) also reported a value of 8.00 as crispiness for 100% 
wheat cookies. The colour and appearance of the control cookies agree with previous reports of 
Omah and Okafor (2015) and Victoria et al., (2018).  
 
Table 4: Sensory evaluation of cookies 

*Mean ± standard deviation with different superscripts along the column are significantly 
different at (p<0.05). Footnotes: WTDC1:50% wheat, 40% tigernut, 5% date and 5% coconut 
flour; WTDC2:50% wheat, 37.5% tigernut, 5% date and 7.5% coconut flour; WTDC3:50% wheat, 
35% tigernut, 5% date and 10% coconut flour; CLT:100% wheat flour. 
 
4. CONCLUSION 
 
This study showed production of cookies from composite flour of wheat, coconut and tigernut 
flour and date as sugar substitute. All the samples had lower moisture content which is an 
important factor for the shelf life of cookies. The cookies obtained possessed higher nutritional 
composition and comparable physical and sensory parameters. The processing methods could 
find further application in the food industry as well as nutrition based establishments as special 
diets. In addition, sample WTDC3 was accepted by the panelists and as a result it can be used 
in place of the wheat cookies thus reducing dependency on wheat, providing less gluten- snacks 
with enhanced nutrition and inherent health benefits of the raw materials used.  
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