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ABSTRACT 

This study was carried out to investigate the effect of coconut inclusion on the properties of bread. Coconut meal 

was produced by shredding coconut and also including the water. Dough was produced from white wheat bread, 

sugar, yeast, margarine etc. Varying quantities (0, 5, 10 and 20%) of coconut meal were added to wheat flour to 

produce the dough. Physical, proximate and sensory analyses were carried out on the loaves. The loaf mass 

increased significantly from 255.6g (control) to 256.6g (C2) while there was reduction in the loaf volume of the 

bread from 5% (623) to 20% (589) ciconut inclusion compared to control (651). Results for nutritional composition 

indicated that there were no significant differences in protein, however,  lysine  increased significantly from .33 in A 

to 52 mg/100 g in C3. Fibre content increased from .23% in sample A to .27% in C2 and .37% in C3. Carbohydrate 

was highest in sample A (62%) and lowest in sample C3. 

Moisture contents of the composite loaves increased with coconut inclusion from 26.6% in control to 27.9% in 

sample C3. Proximate values for moisture, ash, fat, fibre were lowest in sample A compared to the experimental 

samples. Sensory evaluation rating revealed that the composite loaves got lower scores compared to the control. 
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I. INTRODUCTION  

The diet is not only an essential  condition for life, 

but also an opportunity, as well, as a risk.but also an 

opportunity, as well as, a risk (Letizia et al., 2010). 

Currently correcting and improving .lifestyles, hence 

the style of food has become a priority and constant 

concern due to the many diseases that have 

developed as a consequence of the eaten food and its 

adjuvants (Becker et al., 2012). Recent studies reveal 

that the evolution of human society is mainly a 

function of the quantity and quality of food used for 

daily nutrition (Murray, 1999) 

Coconut plays an important role in the diet of people 

in Nigeria. Coconut water is reported to contain 

important minerals. Also, it is reported to contain 

almost, if not, similar constituents with ORAL 

DEHYDRATION SALTS used with drugs for the 

management of diarrhoea.Bread made with wheat 

flour is an important part of the diet of many 

Nigerians. A substantial amount of wheat flour is 

used in bakeries. However, refined wheat flour is not 

a good source of dietary fiber. Therefore, partial 

substitution of wheat by other locally available raw 

materials in the bakery can be undertaken in other to  

 

improve the nutritional value of bread. Reduction of 

dependence on wheat imports will also lead to 

savings in foreign expenditure. It was described by 

(Roders, 2004) that the necessity of having efficient, 

environmentally friendly research for the conversion 

of certain industrial by products into functional 

ingredients including coconut. It is thus apparent that 

coconut flour can be incorporated with wheat flour in 

order to improve the health benefits of bread. 

Similarly, many studies have been conducted to 

access the possibilities of adding natural ingredients 

to improve the nutritive value of wheat bread. 

(Masodi and Chauchan, 1998) have studied the 

possibilities of incorporating apple pomace as a 

source of dietary fibre in wheat bread. Addition of 

various proportions of coconut in wheat flour can 

increase the nutritive values in terms of fibre, 

proteins and minerals. This also helps in lowering the 

gluten content and prevents coeliac disease. 
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This present work was thus undertaken with the 

objective of utilizing coconut as a supplement to 

improve the source of dietary fiber, protein and 

minerals in bread for human consumption.    

II. MATERIALS AND METHODS 

i Coconut meal processing 

Whole coconut fruits were purchased from a fruit 

market in Ibadan, Nigeria. The coconuts were 

dehusked and the flesh shredded to smaller pieces.. 

The grated coconut and the coconut water were used 

for bread production. 

ii Bread processing 

Wheat flour, sugar, yeast, eggs, margarine and salt 

were purchased from Aleshinloye market in Ibadan. 

The bread samples were produced in proportions as 

shown below: 

Sample A (control) 

C1- 5% coconut meal 

C2-10% coconut meal 

C3- 20% coconut meal 

iii Bread Production 

Control sample 

1. Weighed wheat flour, sugar, margarine and salt 

was put in a clean stainless bowl  and thoroughly 

mixed together 

2. Raw egg was beaten into the mixture in the bowl 

3. Yeast was dissolved in warm water and added to 

the mixture above and mixed thoroughly until a 

smooth dough was formed. 

4. The dough was placed in a lightly oiled pan and 

covered. It was alliwed to proof for about one and a 

half hours in which it doubled in size 

5. The dough was gently place in preheated oven and 

allowed to bake until golden brown. 

6.. The above process was repeated for all the other 

samples. 

2.1 LABORATORY ANALYSIS 

i. Proximate analysis 

The loaves were analysed for proximate composition 

using the standard procedures of  (AOAC, 1990). 

This included moisture content, crude protein, fat 

(ether extract), total ash, crude fibre, and 

carbohydrates. 

ii. Physical Analysis 

The loaves were analysed for physical properties 

which included loaf volume, crumb hydration, loaf 

mass, crumb density, loaf specific volume, crust 

volume, crumb colour. Loaf weight and loaf height 

were determined by a method of (See et al., 2007). 

Loaf volume and specific loaf volume were 

determined using standard (AACC 2000) procedures. 

iii Sensory Evaluation 

The bread samples were cooled to room temperature, 

they were then cut into pieces. Sensory evaluation 

was performed on a nine-point hedonic scale using 

20 panelists. The panellists comprised of the staff of 

FRIN and IT students and they were aged between 

20-50 years. Samples were randomly assigned to the 

panellists. The panellists were asked to evaluate each 

loaf on given sensory score sheet for the attributes 

such as colour, aroma, texture, mouth feel, taste and 

overall acceptability. The nine- point hedonic scale 

was represented as: 9 = like extremely, 8 = like very 

much, 7 =like moderately, 6 = like slightly, 5 = 

neither like nor dislike, 4 = dislike slightly, 3 = 

dislike moderately, 2 = dislike very much, 1 = 

extremely dislike (See et al., 2007) 

iv Statistical Analysis 

The statistical analysis was completely randomized 

using 3 replicates. All data were expressed as mean 

value of +- SD. All experimental values were 

analyzed statistically for analysis of variance 

(ANOVA). 
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III. RESULTS AND DISCUSSION 

3.1. Effect of Fibre Inclusion on Physical 

Characteristics of Developed Bread 

Functional characteristics are the inherent 

physicochemical qualities which might influence the 

behaviour of food systems during processing and 

storage. Adequate knowledge of these qualities 

shows the usefulness and acceptability of a product 

(Menon et al., 2014). Loaf volume, loaf mass, crumb 

density, specific volume and hydration density of the 

standard and enriched loaves were analysed to 

understand the effect of coconut in the developed 

bread loaves. 

3.1. Effect of Fibre Inclusion on Physical 

Characteristics of Developed Bread 

Figures 1,2,3,4 and 5 show the effect of inclusion 

levels of coconut on the physical characteristics i.e. 

loaf mass, loaf volume and specific loaf volume etc 

of the test bread samples. Loaf mass is determined by 

quantity of dough baked and the amount of moisture 

and carbon dioxide diffused out of the loaf during 

baking. A reduction in carbon dioxide retention 

capacity in composite flour dough causes a 

subsequent increase in loaf mass (Menon et al., 2014). 

The loaf mass was increased significantly from 

255.6g (control) to 256.6g (C2) as depicted in figure 1. 

Thus, it can probably be stated that the reduction of 

refined wheat flour content and incorporation of 

coconut contributed to the bulkiness of the flour 

resulting in high loaf mass of the bread. Loaf volume 

is believed to be the most important bread 

characteristic because it gives an insight into the 

quantitative measurement of baking performance. 

The loaf volume of developed bread samples 

decreased with increased level of fibre inclusion. 

Significant reduction (p<0.05) was observed in the 

loaf volume of the bread from 5% (623) to 20% (589) 

fibre inclusion compared to control (651). Reduction 

in loaf volume of bread with elevated level of fluted 

pumpkin flour and mushroom powder has also been 

reported. The decrease in loaf volume of bread may 

be as a result of the dilution effect on the gluten 

network which ultimately reduces the gluten strength 

with the consequence of poor carbon dioxide gas 

formation and retention in the baked dough. 

3.2 Effect of Coconut Inclusion on the 

Nutritional Composition of Developed Bread 

Results for nutritional composition indicated that 

there were no significant differences (p<0.05) in 

crude protein, however, the lysine content (which is a 

measure of the protein quality) increased 

significantly from .33 in A to. 52 mg/100 g in C3. 

This is an advantage because lysine, an essential 

amino acid is the limiting amino acid in cereals and 

products i. e it gets reduced during cereal processing. 

The crude fibre content of the loaves showed increase 

from .23% in sample A to .27% in C2 and .37% in C3. 

This could be attributed to the inclusion of coconut 

which has high crude fibre content. The carbohydrate 

content was highest in sample A (62%) and lowest in 

sample C3 (59.5%). A similar trend was reported by 

(Serrem et al., 2011) and (Islam et al., 2007) in the 

fortification of wheat flours with defatted and non-

defatted soy flour, respectively.  The increased fibre 

and the lower carbohydrate content of composite 

breads have several health benefits, as it will aid in 

the digestion of the bread in the colon and reduce 

constipation often associated with bread produced 

from refined wheat flour (Jideani and Onwubali, 

2009), (Elleuch et al., 2011). According to well 

documented research works, it is now established that 

dietary fibre plays a vital role in the prevention of 

many diseases such as; cardiovascular diseases, 

diverticulosis, constipation, diabetes and colon cancer 

(Elleuch 2011).  

The moisture contents of the composite breads 

increased with coconut inclusion from 26.6% in 

control to 27.9% in sample C3. Increase in moisture 

content has been associated with increase in fibre 

content (Elleuch 2011, Maneju 2011) High moisture 

content has been associated with short shelf life of 

composite breads as they encourage microbial 

proliferation that lead to spoilage (Ezeama 2007). 

The proximate values for moisture, ash, fat, crude 

fibre were lowest in whole wheat bread (sample A), 

which served as control and higher in other coconut 

substituted samples. The proximate values increased 
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(but not significantly) with increasing quantities of 

coconut flour. 

Sensory Evaluation (9-point hedonic scale) 

Overall palatability, Taste, Mouth Feel, Texture, 

Aroma, Colour, Appearance   

3.3 Organoleptic Properties of Standard and 

Experimental Bread Samples   

The organoleptic properties as well as the sensory 

evaluation scores of the standard and experimental 

bread samples are presented in Table 3. The sensory 

evaluation of the standard and experimental bread 

samples was conducted by a panel comprising of ten 

semi-trained members. The evaluation was done on a 

nine-point hedonic scale. Sensory evaluation rating 

revealed that the composite flour loaves got lower 

scores compared to the control as regarding 

appearance, texture and mouth-feel. There were 

significant differences (p<0.01) in the values of 

control and the three composite flour bread variants 

concerning appearance, colour, aroma, texture, taste 

and general acceptability. 

IV. CONCLUSION 

This study compared coconut enriched bread and 

normal white flour bread formulations. Addition of 

coconut to bread was found to influence the physical 

characteristics like loaf volume and hydration density 

positively. Functional properties of composite flour 

bread identified through the study clearly revealed 

the feasibility of using coconut composite flours in 

bread formulations. Organoleptic evaluation of the 

experimental and control formulations show that the 

experimental variations had higher descriptive colour 

and taste scores, optimum at 10% coconut inclusion. 

Also, the experimental bread formulations reveal 

higher moisture content, higher protein quality and 

higher fibre but lower carbohydrates. 

Therefore, enrichment of bread with coconut is 

observed to have nutritional benefits and it will 

reduce foreign exchange expended on importing 

wheat flour.  
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Table 1  Proximate Evaluation (%) of Bread Samples 

Sample Moisture Protein Fibre Ash Fat Carbohydrates 

A 26.57±0.21a      5.63±0.15a     0.23±0.05a     2.87±0.15a     2.23±0.15a      62.00±0.26a 

C1 27.03±0.15b     5.76±0.15ab    0.23±0.05a     3.13±0.15b     2.40±0.10 ab   61.90±0.36a 

C2 27.33±0.15b      5.86±0.15ab   0.26±0.05ab    3.43±0.15c    2.46±0.15ab     60.80±0.20b 

C3 27.96±0.15c      6.06±0.15b     0.36±0.05b     3.70±0.10d    2.66±0.15ab     59.50±0.30c 

Table 2 Lysine Content (mg/100g) of Bread Samples 

Samples Lysine 

A 0.3300±0.01a 

C1 0.3733±0.01b 

C2 0.4700±0.02c 

C3 0.5167±.01d 

 

Table 3 Mean Values of Sensory Evaluation of Bread Samples 

Samples Taste Appearance Mouth  feel Aroma Sweetness Acceptability 

A 5.90 6.45 6.05 5.95 6.05 6.15 
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C1 6.90 7.25 6.70 6.75 6.70 6.70 

C2 7.25 7.05 6.80 6.80 7.25 7.15 

C3 7.20 6.90 6.60 6.45 6.95 6.75 

 

 

Figure 1 Loaf Volume of Bread Samples 

 

Figure 2 Loaf Mass of Bread Samples 

 

Figure 3 Crumb Density of Bread Samples 

 

Figure 4 Specific Volume of Bread Samples 
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Figure 5 Hydration Density of Bread Samples 
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