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Abstract  
This study on the utilization of African breadfruit flour in the production of snacks 

(pastry, cake and bread roll) and its acceptability by customers was a cross-sectional 

study of experimental design. The main objective was to make snack products using 

African breadfruit flour, and to evaluate its acceptability by consumers. Structured 

questionnaire was the main instrument for data collection. Flour produced was 

analyzed for microbial content, proximate analysis and phytochemical content was 

done using standard procedures (AOAC, 2010). Cake was produced using creaming 

method, pastry using short crust method, and bread roll using the normal bread 

method, these methods were adopted and used for the snacks. An unskilled panelist of 

40-man was used to determine acceptability using a 9-point hedonic rating. Data 

obtained was analyzed using descriptive statistics of frequency, percentages, mean and 

standard deviation, and tabulated result showed that flour from breadfruit seeds can 

be used in recipes to produce snack products like cake, meat pie and bread rolls to 

different degrees. Proximate analysis showed that the flour was nutrient dense with 

protein (17.98%) carbohydrate (16.98%) and ash (2.94%) to mention some. 

Phytochemicals were shown to be present such as flavonoid (2.94%) and phenols 

(8.28%) to mention a few. For the overall acceptability, samples produced with the 

100% all-purpose flour were more accepted than the products made with 100% 

breadfruit flour and its composites by consumers. It is recommended that nutrition 

education can be carried out to educate the general public on the nutritional and 
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health benefits of breadfruit flour products. This knowledge may increase the 

acceptability level.  

 

Keyword: African Breadfruit Flour, Acceptability, Snacks, Nutrient Dense, 

Organoleptic Qualities.  

 

 

The breadfruit plant is a large evergreen tree that bears the breadfruit. It belongs 

to the mulberry family (moraceae) and jackfruit. The fruit is large and are part of the 

staple food of certain parts of the world, like the south pacific. There are three related 

species of this plant namely; Artocarpus altilis (Pakinso-Forsberg), Artocarpus camansi 

(Blanco) also known as breadnut and Artocarpus mariannensis (Trecul) which make up 

the “breadfruit complex” (National Tropical Botanical Garden, 2019).  

The African Breadfruit (Treculia Africana) is a tree in the Genus treculia. It is a 

food plant that has its distribution geographically through West and Central Africa. In 

Nigeria, the plant is common in the Western and Eastern States (Osabor et al., 2009), 

and in isolated localities in the mid-western states of Edo and Delta. It is called 

different names in different languages such as “Afon” by the Yorubas, “Bafafata” by 

the Hausas, “Ukwa” by the Igbos, “Ediang” by the Efiks and Ibibio, “Ize-Okhun” by 

the Binis and “Ema-Okhun” by the Ishans of Edo State.  

Currently in Nigeria, breadfruit is consumed by roasting it and chewed with 

palm karnel or coconut or boiled whole and mashed into a thick paste and eaten.  

Pastry, cakes and dough rolls are snack foods, they are flour-based foods which are 

quick meals that are eaten in-between main meals. They are designed in such a way that 

they are portable, quick and can satisfy, at least for a short period. Snacks are a sort of 

“on-the-move” foods.  

Although the tree and its fruit are known to have existed for many years ago in 

Nigeria, utilization is still at a very low family level. This is particularly due to its mode 

of consumption for now. In our contemporary time when the focus is on providing food 

security in Nigeria in particular and the world at large, harnessing these plants full 

potential is a thought in the right direction, it will serve in adding new items to our 

menu. According to Ravinder et al, (2018), Treculia Africana which is mainly grown 

for its seeds can be ground into flour and further utilized in food recipes. Breadfruit 

flour is a healthy option for modern foods and food security (Liu et al., 2020).  

The nutritional and health benefits of this African breadfruit cannot be 

overemphasized. Osamor et al., 2009 presented the seed to contain: moisture (8.0+ 

0.10), crude protein (12.5+ 0.10), fat (4.23+0.2), ash (2.6 +0.2), fibre (1.62 +0.02) and 

carbohydrate (73.3+0.01). Minerals present (mg/100gDm) include Na (7.10), K(587), 

Ca(185), Mg(186), Fe(1.66), Zn(8.5) and Cu(3.67). Oyetayo and Oyetayo (2020) 

presented protein (13.4-23.3%), carbohydrate (53.7-62.6%), Fat (10.4 – 18.9%), with 

Zinc, Calcium, Iron and Magnesium. Olaoye and Adeomowaye, (2011) added that the 

pulp has acceptable levels of Vitamin C (200mg/100g of pulp) when compared to other 

World Educators Forum: An International Journal, ISSN: 2350 -2401 



 
 

               3 
 

World Educators Forum, Vol.  14  No. 1, June, 2025 ISSN: 2350-2401 

 

tropical starchy foods. It is also high in fibre, and contains favourable amount of 

Omega-3 and Omega-6 fatty acids.  

As regards health, it protects the body against heart diseases and heart attacks. 

Liu et al., (2020) added that breadfruit flour is glutten-free, low glycemic index, 

nutrient dense and complete protein option for modern foods. A research work done by 

them showed that breadfruit protein was found to be easier to digest than wheat protein 

in the enzyme digestive model. Their work on cytotoxicity and immunogenicity 

through cytokine expression showed no negative health outcomes with vitro and in vivo 

models and concluded that breadfruit flour is healthy alternative to other starches for 

modern foods. The seed grains have an excellent polyvalent dietetic value-the 

biological value of its proteins exceeds even that of soya beans (Wikipedia, 2020).  

It is in the light of the above that the researchers set out to utilize breadfruit 

flour in the production of pastry, cakes and dough rolls and test its acceptability by 

consumers.  

 

Materials and Methods  

This was a cross-sectional study of experimental design on utilization of Africa 

breadfruit in the production of pastry, cake and dough roll (snacks) and its acceptability 

by consumers. It was done with the main objective of producing snack products with 

the flour of African breadfruit and evaluating its acceptability by consumers. Structured 

questionnaire was the main instrument for data collection.  

Flour for producing the snacks was produced from African Breadfruit seeds as shown 

in figure 1 below (Flow chart).  
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Production of the Breadfruit Flour From the Seeds 

The micro-biological phytochemical and proximate analysis were done 

according to standard procedures to ascertain wholesomeness, phytochemical content 

and nutrient composition of the flour respectively. The flour was then used in the 

baking of these products. Pastry (short-crust), cake (creaming method), dough-roll 

(normal bread method) were adopted and used for the snacks. An unskilled panelist of 

40-men was used to determine acceptability using the 9-point hedonic rating scale. The 

research questions which guided the study were:  

(a) Can pastry, cake and dough roll (snacks) be produced from African breadfruit 

flour?  

(b) Will the flour for these products be wholesome? 

(c) Will the flour for these products be nutrient densed? 

(d) Will the snacks products be accepted by consumers?  

The data obtained were analyzed using frequency, percentages and mean with 

standard deviation and result tabulated.  

 

Results  

Table 1: Sex, Age and Marital Status of Respondents 

Sex: Frequency  Percentage  

Male 16 42.1 

Female  22 57.9 

Total  38 100.0 

Age:   

18-30 24 63.1 

31-42 11 29.0 

43> 3 7.9 

Total  38 100.0 

Sleving 

 
Breadfruit flour (stored for making snacks) 
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Marital Status:   

Single  24 63.2 

Married  14 36.8 

Others  - - 

Total 38 100.0 

Source: Field Data 

From the table above, there were more females (57.9%) than males (42.1%). Subjects 

within the age of 18-30 years were more than half (63.1%), some within 31-42 age 

bracket were 29.0%, while few (7.9%) were above 40 years. For their marital status, the 

single were the majority (63.1%) and the married (36.8%) were seen.  

 

Table 2: Educational Qualification, State and Knowledge of Breadfruit of 

Respondents.  

Educational 

Qualifications: 

Frequency  Percentage  

ND 9 23.7 

HND 17 44.7 

NCE 1 2.6 

B.Sc 10 26.3 

M.Sc 1 2.6 

Ph.D - - 

Total  38 100.0 

States   

Delta  26 68.4 

Anambra  5 13.2 

Enugu  2 5.2 
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Imo 

 

5 

 

13.2 

Total 38 100.0 

Knowledge of Breadfruit    

Yes  22 57.9 

No 16 42.1 

Total  30 100.0 

 

Source: Field Data 

Table 2 shows that subjects who had ND were 23.7%, HND were 44.7%, NCE were 

2.6%, B.Sc were26.3%, M.Sc were 2.6%. No subject with Ph.D qualifications was 

seen. For the states (of origin) of the subjects, Delta had the highest with 69.4%, 

Anambra and Imo had equal numbers of 5 respondents (13.2%). While the least 

number were from Enugu State with 5.2%. Some (67.9%) had knowledge of the 

breadfruit while the rest (42.1%) has no prior knowledge of breadfruit.  

 

Table 3: Colour, Taste, Texture and Overall Acceptability of Cakes Produced with 

Breadfruit Flour & Composites of Respondents  

Colour: Total Score Mean Score Standard 

Deviation 

A 275 7.24 +1.14 

B 258 6.19 +0.93 

C 258 6.80 +1.2 

D 298 7.90 +1 

Taste:    

A 253 6.66 +1.03 

B 244 6.42 +1.04 

C 272 7.20 +1.10 

World Educators Forum: An International Journal, ISSN: 2350 -2401 



 
 

               7 
 

World Educators Forum, Vol.  14  No. 1, June, 2025 ISSN: 2350-2401 

 

D 295 7.80 +0.90 

Texture:    

A 268 7.05 +1.07 

B 254 6.68 +1.09 

C 288 7.60 +1.10 

D 293 7.70 +1.00 

Acceptability:    

A 247 6.50 +0.96 

B 257 6.76 +1.15 

C 248 6.50 +1.10 

D 285 7.50 +1.10 

Note: A = 70:30, B = 50:50, C= 100.0, D=0:100 

Source: Field Data  

From Table 3 above, the mean score for colour for specimen A was 7.24, B (6.19), C 

(6.80) and D (7.90) respectively. For taste of the cakes, A had mean score of 6.66, B 

(6.42), C (7.2) and D (7.8). for texture of the cakes, A had a mean score of 7.05, B 

(6.68), C (7.6) and D (7.7) respectively.  

 

Table 4: Colour, Taste, Texture, and General Acceptability of Meat pie made with 

Breadfruit flour, and Breadfruit Flour with Wheat Composites.  

Colour: Total Score Mean Score Standard 

Deviation 

A 269 7.08 +1.3 

B 279 6.34 +1.1 

C - - - 

D 275 7.24 +1.04 

Taste:    

Utilization of African Breadfruit in the Production of Pastries, Cake and Dough Rolls (Snacks) and 

its Acceptability by Consumers - Lauretta Agbaeva Ejei-Okeke, Eseoghene Sonia Adogbeji, 
Blessing Asoya and Chinelo Esther Sunday 
 

 



 
 

               8 
 

World Educators Forum, Vol.  14  No. 1, June, 2025 ISSN: 2350-2401 

 

A 244 6.42 +1.04 

B 244 6.42 +1.12 

C - - - 

D 269 7.08 +1.01 

Texture:    

A 259 6.82 +1.08 

B 252 6.63 +1.10 

C - - - 

D 276 7.30 +1.11 

Acceptability:    

A 251 6.61 +1.10 

B 264 6.95 +1.07 

C - - - 

D 260 6.84 +1.08 

Note: A = 70:30, B=50:50, C=100:0, D=0:100. 

Sample C could not form dough for meat pie.  

Source: Field Data 

Colour data from table 4 shows sample A has a mean score of 7.08, B(7.34), C (no 

rating) and D (7.24) respectively. For taste, A had a mean score of 6.42, B (6.42), C 

(No rating) and D (7.08) respectively. For texture, specimen A had a mean score of 

6.82, B(6.63, C(No rating) and D (7.3) respectively. For the meat pies general 

acceptability, A had a mean score of 6.61, B(6.95), C(No rating) while D had a mean 

score of 6.84 respectively.  

 

Table 5: Colour, Taste, Texture and overall acceptability of Bread roll made with 

Breadfruit flour and breadfruit flour composite with wheat flour.  

Colour: Total Score Mean Score Standard 

Deviation 
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A 226 5.95 +1.08 

B 218 5.74 +1.02 

C 235 6.20 +1.10 

D 279 7.34 +1.04 

Taste:    

A 231 6.08 +1.15 

B 217 5.71 +1.11 

C 226 5.95 +1.10 

D 274 7.21 +1.05 

Texture:    

A 222 5.84 +1.17 

B 192 5.05 +1.09 

C 225 5.90 +1.20 

D 282 7.42 +1.04 

Acceptability:    

A 221 5.82 +1.24 

B 196 5.16 +1.16 

C 235 6.20 +1.10 

D 279 7.3 +1.11 

Note: A = 70:30, B=50:50, C=100:0, D=0:100. 

Source: Field Data 

Table 5 above reveals that in the colour of the bread rolls, A had a mean score of 5.95, 

B(5.74), C (6.2) and D (7.34) respectively. Assessment of the taste showed that A had a 

mean score of 6.08, B (5.71), C(7.34) respectively. For texture, specimen A had a mean 

score of 5.8, B (5.05), C(5.9) and D (7.42) respectively. For the meat pies general 

acceptability, A had a mean score of 5.82, B (5.16) C (6.2) and D (7.34) respectively.  
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Table 6: Phytochemical Content of the Breadfruit flour 

Sample codes Alkaiods  

(%) 

Saponins 

(%) 

Phenols 

(%) 

Tannins 

(%) 

Flavonoid 

(%) 

A1 0.71 0.01 3.4 0.51 3.30 

A2 0.65 0.03 3.71 0.55 2.71 

A3 0.67 0.01 2.85 0.62 2.80 

Total 2.03 0.05 9.96 1.68 8.81 

Average 0.68 0.016 3.32 0.56 2.94 

Source: Field data 

The result on the table 6 shows the samples of breadfruit flour to have the following 

phytochemical content: alkaloids as 0.68%, saponins (0.016%), phenols (3.32%), 

tannins (0.56%) and flavonids (2.94%) respectively. 

 

Table 7: Proximate composition of Breadfruit Flour (%) 

Sample 

codes 

Moisture 

content 

Dry 

Matter 

Ash 

(%) 

Fat 

(%) 

Fiber 

(%) 

Protein 

(%) 

Nitrogen 

free 

Extract 

A1 5.45 94.55 2.45 1.1 2.1 19.25 69.65 

A2 5.72 94.28 3.22 1.3 2.0 17.50 70.26 

A3 6.12 93.88 3.15 1.0 2.2 17.50 70.03 

Total 17.29 282.71 8.82 3.4 6.3 53.95 209.94 

Average 5.76 94.24 2.94 1.13 2.1 17.98 69.98 

Source: Field data 

 

Microbial Analysis of the Breadfruit Flour.  

Microbial analysis of the breadfruit flour using the catalyst test revealed it to contain 

species of staphylococcus aureus. 
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Analysis of the Research Questions 

1. Can pastry, cake and dough roll (snacks) be produced from African 

Breadfruit flour? 

Answer: From tables 3-6, it is seen that the breadfruit flour and composite, could be 

used in the preparation of snack foods such as cakes and bread rolls but will not 

produce pie dough for pie products such as meat pie. 

2. Will the flour from breadfruit for these products be wholesome? 

Answer: The microbial analysis of the breadfruit products was found to contain some 

traces of staphylococcus aureus species. However, since these products are baked in 

high temperature, its worthy to note that no vegetable bacterial nor even some spores is 

able to survive such temperature.  

 

3. Will the bread flour of these products be nutrient dense? 

Answer: from the proximate analysis on table 7, the flour from breadfruit is shown to 

be nutrient dense containing protein (17.98%) carbohydrate (69.98%), fiber (2.94%), 

fat (1.13%) and ash (2.94)  

4. Will these products be accepted by consumers? 

Answer: from the data on tables 3-5, its seen that the products were accepted by the 

consumer to different degrees. There was no product that was 100% accepted and there 

was none that was not accepted at all. 

 

Discussion 

Discussion will be done under three major headings as follows; 

 Personal characteristics of the respondents. 

 Organoleptic qualities of products. 

 Laboratory tests done  

 

Personal Characteristics of the Respondents 

There were more females (57.9%) than males (42.1%). This may be as a result 

of the sampling method used for research. More of the respondents (subjects) were 

within the age range of 18-30 years. There were more (63.2%) single respondents than 

married ones (36.8%). 

Result of the educational level of the respondents revealed the highest single 

level to be HND (44.7%). This may be attributable to the fact that the area of the study 

has a polytechnic sited there. The majority of the respondents (68.4) were Deltans (the 

state where the research was done while the rest were from the eastern neighbouring 

states of Anambra, Enugu and Imo, a factor associated with proximity. For the 

knowledge of the breadfruit, more than half (57.9%) had the knowledge, while the rest 

(42.1%) did not know it. This result agrees with that of Osabor et,al. (2009) that 

breadfruit was common in the eastern states and in isolated localities in the Midwestern 

states of Edo and Delta. The high percentage of those lacking in the knowledge in this 
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work may have led to the low utilization observed by Osabor et al., (2009) in their 

study. 

 

Organoleptic Qualities of the Products 

The colour of the 100% breadfruit flour was dirty-white. This must have 

affected the lower colour acceptability of the products compared to that of the all-

purpose wheat flour which is white in colour (6.8/7.9) for cake, (6.2/7.34) for bread roll 

respectively. There was no literature found on this for comparison. 

As regard the taste of products (snacks), the taste of the 100% all-purpose was 

more accepted than that of 100% breadfruit product as seen in cake (7.8/7.2) and bread 

roll with (7.21/5.95) respectively. Meat pie had no values since it did not form dough. 

This may be due to the fact that African breadfruit flour had a peculiar beany flavour. 

Results on the texture of the products showed that there was no much difference 

in the texture (100%) breadfruit and the 100% all-purpose flour products judging by 

mean values in cake as (7.6/7.7), but had much difference in bread roll (5.9/7.42) 

respectively. 

For the overall acceptability of the snack products, the results showed that cake 

made from 100% wheat flour (D) ranked highest (7.5) followed by that made with 

50:50 (B) which had a mean of 6.76 before the ones made with 70:30 (A) and 100% 

breadfruit (C) with equal mean scores of 6.5 each respectively. Data of meat pie 

available shows that meat pie made with 50/50 breadfruit all-purpose flours) were best 

accepted with mean of 6.95 (B) followed by mean 6.84 for 100% all purpose flour, and 

then mean of 6.61 for 70/30 composite (specimen A) for those bread rolls, sample D 

with a mean of 7.34 had the highest acceptability, followed by sample C with a mean of 

6.2, then specimen A with a mean score of 5.82 and finally sample B with a mean score 

of 5.16. 

This result however agrees with some works that African breadfruit can be 

ground into flour and further utilized in food recipes (Ravinder et al., 2018) and that the 

flour could be a healthy option for modern foods and food security (Liu et al., 2020). 

 

Laboratory Tests Done     
The microbial analysis done showed the presence of staphylococcus aureus. 

This however disagrees with report of Jones and Cole (2011) that the regenerated plant 

is found to be free of bacterial, fungal or virus contamination. For the proximate 

analysis carried out, data agrees with other works (Osabor et al., 2009; Oyetayo and 

Oyetayo, 2020) that protein, fat, moisture, ash carbohydrate and fibre were present 

although values of individual nutrients varied. The poor elasticity of the flour (in meat 

pie dough production) may be due to the fact that it is glutten free and low glycemic 

index as reported Liu et,al, 2020. The protein was also shown by them to be of a high 

digestibility than that found in wheat protein. 

The protein result in this work was 17.98% compared to that found in the work 

of Osabor et al., 2009, which found protein to be 12.5% the variation in the nutrient 
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content may be due to other factors such as soil content and other environmental 

factors.  

The phytochemical analysis revealed the presence of alkaloids, saponins, phenols, 

tannins and flavonoids. Some of these substances are known to decrease the risk of 

heart disease. Saponins have a hypocholerolenic effects by forming complexes with 

cholesterol (Ejei-Okeke, 2017; Nnam, 2012) 

Wikipedia (2020), Olaoye and Ademowaye (2011) mentioned that breadfruit 

protect against heart diseases and heart attacks. Apart from these phytochemicals, the 

fat contains favourable amounts of Omega-3 and Omega-6 fatty acids. 

 

Summary 

The evaluation on the use of African breadfruit seed in flour production was 

extensively done. The result showed that acceptable wholesome products can be made 

from the flour which will add to our menu list and provide options in our modern 

feeding as the flour has some benefits not present in other starchy roots and some 

grains. These products were accepted by consumers to different degrees. 

 

Conclusion 

Breadfruit flour produced from the seeds of African breadfruit can be used in 

the production of nutrient-dense health-beneficial snacks which are acceptable by 

customers. 

 

Recommendation      

1. Machines which will help to reduce the labourious processes such as the 

removing of the seeds from the fermented sap and dehulling of the seed should be 

produced by agriculture and bio-resources engineers. This will encourage a high rate of 

utilization and increase productivity. 

2. More trials on other snacks and foods should be done to encourage it, featuring 

in more menus. 

3. Nutrition education focusing on the nutritious and health benefits of this food is 

key, to enlighten and encourage the entire populace and stir them up to include 

breadfruit in their home and institutional menus. For example, in schools, healthcare 

delivery outfits such as during health talks in clinics  

4. Commercial production of these snacks by confectionery industries are 

important. 
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