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ABSTRACT 

Bread is a staple food consumed by almost everyone especially in Africa which is often made 

from wheat flour but is deficient in protein and essential amino acid such as; lysine, while 

African walnut flour lack methionine found in wheat. This research work was carried out for the 

purpose of enrichment of bread in order to curb malnutrition associated with staple foods. This 

study explained the health benefit of African walnut bread, level of substitution into wheat flour 

and general acceptability by the panelists. The composite flour of African walnut was substituted 

to wheat flour at the ratio of 0:100% (control A), 5:95% (W1), 7.5:92.5% (W2), 15:85% (W3) and 

mixed with other ingredients which was subjected to heat at 220 oC for 20 min, allow to cool and 

packaged in a cellophane nylon for analyses. The proximate composition, physical properties, 

essential amino acids and sensory evaluation of the bread were determined using standard 

methods. The values of proximate composition for protein, moisture, fat, ash, crude fibre and 

carbohydrate of the bread ranged from (5.63 to 6.93%), (26.73 to 27.67%), (2.23 to 4.53%), 

(2.87 to 4.43%), (0.23 to 0.70%) and (56.13 to 62.00%). The control sample A scored highest 

value in loaf and specific volume while sample W3 also scored highest in crumb hydration, loaf 

weight and crumb density. Bread sample (W3) had the highest essential amino acid (lysine) of 

0.60 among all samples. Furthermore, sensory evaluation shows that sample W3 was the most 

preferred in all parameters. Conclusively, substitution of African walnut flour into wheat flour in 

the production of bread could improved the nutritional composition and alleviate malnutrition 

among consumers. 

Keywords: Bread, African walnut flour, Wheat flour, Nutritional quality, physical 

characteristics  
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INTRODUCTION  

Bread is universally accepted as very convenient form of food that is important to all 

populations. Its origin dates back to the Neolithic era and is still one of the most consumed and 

acceptable staple food products in all parts of the world (Oluwajoba et al., 2012). In Nigeria, 

bread has become the second most widely consumed non-indigenous food product after rice 

(Oluwajoba et al., 2012). It is consumed extensively in most homes, restaurants and hotels. It has 

been hitherto produced from wheat as a major raw material (Olaoye et al., 2006). In Nigeria, 

wheat production is limited and wheat flour is imported to meet local flour needs for bakery 

products. The use of plant proteins, especially from under-utilized oil seeds, as enrichment for 

ready-to-eat snack foods has been identified as a viable alternative for raising the nutritional 

level of teeming millions in different parts of the world (Olaoye et al., 2006).   

African walnut seed: Tetracarpidium conophorum Mull (Arg) also known as Plukenetia 

conophora (Hutch and Dalziel), is a member of the Euphorbiaceae family. It is a climber found 

in the wet parts of Eastern, Western Nigeria and Western Africa and it is known for its 

antibacterial efficacy (Okerulu and Ani, 2001). Conophor plants are cultivated principally for the 

nuts which are usually cooked and consumed as snacks (Enujiugha and Ayodele, 2003). Despite 

various studies on the nutritive value and medicinal potentials of African walnuts, the product is 

yet to be fully developed for industrial utilization in Nigeria as lack of storage facilities is a 

challenge to the walnut market and this has been hampering its full scale production and 

exploration of its inherent potentials. Walnuts are edible even when raw; give a bitter taste and a 

stimulating effect like kola. They can be cooked, roasted or sun dried and the roasted seeds could 

be ground like melon seeds and used as a thickener in soup preparation (Enujiugha and Ayodele, 

2003). The study is aimed to evaluate the physicochemical, nutritional and acceptability of bread 

made from wheat flour enriched with African walnut flour.  

MATERIALS AND METHOD 

Procedure for African walnut flour processing 

Fresh walnut seed was purchased from Oje market, in Ibadan. Wheat flour and other ingredients 

were purchased at supermarket in Ibadan, Oyo state. The seeds were sorted and washed, boiled 
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for one hour, cooled and de-shelled. The de-shelled seeds were grated into smaller sizes to 

facilitate drying. It was oven dried at 45 oC for 20 minutes, grinded and packaged in a cellophane 

bag. African walnut flour was used to substitute wheat flour at the ratios A (0 : 100), W1 (5 : 95), 

W2 (7.5 : 92.50) and W3 (15 : 85%). All ingredients (pre-weighed flour, sugar, salt, yeast) were 

weighed accurately, mixed thoroughly with margarine and eggs to form batter. The dough was 

placed on a flat surface and kneads to form smooth dough. It was cut into sizes and placed in an 

oiled pan for 30 min for proofing. The dough was gently subjected into an oven of 220 oC for 30 

minutes to obtain a golden brown colour, cooled and packaged for further analysis.  

LABORATORY ANALYSIS 

Proximate Analysis 

The proximate composition of the enriched bread which included moisture content, crude 

protein, fat (ether extract), total ash, crude fibre, and carbohydrate was determined using 

standard method of AOAC (2005). 

Physical Analysis 

The loaf was analysed for physical properties which included loaf volume, crumb hydration, loaf 

mass, crumb density, loaf specific volume, crust volume, crumb colour using standard method of 

AOAC (2005). 

Determination of essential amino acid (Lysine) 

Amino acids analysis was determined according to the method of Zhu et al., 2006. 

Sensory Evaluation 

Sensory evaluation of the walnut enriched bread was done by quantitative descriptive method. 

The acceptability was assessed by untrained panelists of twenty people who are bread lover aged 

between 20-50 years comprising of Industrial Training students and researchers of Forestry 

Research Institute of Nigeria, Ibadan. They were randomly selected and requested to assess the 

bread using a nine point hedonic scale (1 and 9) representing ‘extremely disliked’ and ‘extremely 

liked’ respectively. 
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Statistical Analysis 

The experimental design adopted was completely randomized design with 3 replicates. All 

experimental values were subjected to statistically for analysis of variance (ANOVA). 

RESULTS AND DISCUSSION 

The result of the proximate composition of bread from wheat/walnut blends is shown in Table 1. 

From the table, it could be seen that protein content ranged from 5.63 to 6.93%; moisture content 

(26.73 to 27.67%); crude fat (2.23 to 4.53%); ash (2.87 to 4.43%); crude fiber (0.23 to 0.70%); 

while the carbohydrate values ranged from 56.13 to 62.00% for control sample (A) to enriched 

bread (W3) respectively. It was observed that protein, moisture, fat, ash and crude fiber increased 

as carbohydrate decreases with increase in substitution of walnut flour. The protein content of 

the control sample (A) was the least while those with walnut flour substitution had higher protein 

contents. The increase in protein content is attributed to the high quality and quantity of protein 

in walnut flour. This is justified by (Ndie et al., 2010; Ekwe and Ihemeje, 2013; Lucretia and 

Patience, 2016). There has been similar report on the increase of protein content of baked 

products substituted with African bread fruit (Ihediohanma et al., 2009).  

The moisture content of the 100% wheat bread was 26.73% while walnut based bread had the 

highest value of 27.67% (sample W3). The moisture content of the bread samples increased with 

increasing levels of walnut flours. Different food materials have different capacity for absorbing 

or retaining moisture which may exist as occluded or absorbed water (Eddy, 2004; Eddy et al., 

2007). The fat content of the control sample (A) is recorded to be lowest while other samples 

increased as the proportion of African walnut flour increased. This is in line with reports that 

African walnut has high oil content (Enujiugha, 2003; Edema et al., 2005; Romoke, 2009; Ndie 

et al., 2010; Ekwe and Ihemeje, 2013). Tchiegang et al. (2001) reported that for its high lipid 

content, the nut is eaten in Cameroon as nibbles. The oil was reported to be an excellent source 

of omega-3 essential fatty acids; a special type of protective fat the body cannot manufacture 

(Romoke, 2009). The bread produced with the walnut flour substitute could play a role in 

supplying the body with this essential fatty acid.  
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Furthermore, ash composition of the values obtained in this work (2.87-4.43%) are within the 

range (3.0 -4.5%) reported by Fadahunsi et al. (2010). Ash is an indication of the mineral 

contents of the samples and the high values obtained in the bread sample substituted with 

African walnut flour indicates that it may serve as sources of micro and macro elements. 

Addition of walnut flour to wheat flour increased the ash content which could simply increase 

the quantity of minerals in the composite blends. Increase in crude fiber could be attributed to the 

increase in the proportion of African walnut flour. According to (Schneeman, 2002), crude fiber 

contributes to the health of the gastro-intestinal and metabolic system in man. The values 

recorded in this study were comparable with (0.0 – 0.95%) reported by Igbabul et al. (2014). The 

increase indicates that walnut flour supplementation to wheat flour improved the crude fiber 

content. The carbohydrate content ranged from 56.13 to 62.00%. The carbohydrate content of the 

four samples were not significantly different (p<0.05) from each other. Sample A (100% wheat 

flour) showed a very high percentage of carbohydrate content of 62.00%. As the addition of 

walnut flour to wheat flour increased, corresponding decrease in carbohydrate content were 

observed in the composite flour samples. This was in agreement with the findings of (Jimoh and 

Olatidoye, 2009) who reported a decrease in carbohydrate content of wheat flour with increase in 

soybean flour fortification. Also, Ihediohanma et al. (2009) reported a decrease in carbohydrate 

content of cakes with increasing substitution of African bread fruit flour. The values reported in 

this study are similar to the values recorded in wheat-African walnut cookies (Lucretia and 

Patience, 2016).  

Table1. Proximate composition of bread enriched with walnut flour (%) 

Samples

 

Protein Moisture Fat Ash Crude fiber Carbohydrate

 

A 5.63d

 

26.73d

 

2.23d

 

2.87d

 

0.23c

 

62.00a

 

W1 6.10ab

 

27.03b

 

3.47c

 

3.70c

 

0.50ab

 

58.56bc

 

W2 6.27bc

 

27.27bc

 

4.20b

  

4.07b

 

0.60bc

 

58.13b

 

W3 6.93a

 

27.67a

 

4.53ab

 

4.43ab

  

0.70ab

  

56.13d

 

Mean values within a column with different letters are significantly different (p<0.05).  
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Table 2 shows the physical characteristics of wheat/walnut bread. The loaf and specific volume 

of control sample had higher values compared to other bread samples substituted with walnut 

flour. 100% wheat flour (sample A) recorded the highest values of 651.60 cm3 and 1.47cm3/g for 

loaf and specific volume while sample W1 had the lowest values of 428.63cm3 and 1.41cm3/g for 

loaf and specific volume respectively. This may be due to the decrease in structure forming 

proteins in wheat which lowered the ability of the dough to rise during proofing leading to 

reduction in the bread volume. The loaf weight of all the walnut based bread was significantly 

higher than 100% wheat bread. The same trend was observed by (Olaoye et al., 2006; Ade-

Omowaye et al., 2008; Onuegbu et al., 2013) in bread production from different composite 

flours. Other physical characteristics like crumb hydration and crumb density increased with 

increasing concentration of African walnut flour substituted in the blend. 

Table 2. Physical characteristics of wheat/ walnut bread 

Samples Loaf 

volume 

cm3 

Crumb 

hydratio

n 

Loaf 

weight 

cm3/g 

Crumb 

density 

Specific 

volume 

Crumb 

colour 

Crust colour 

A 651.60a 38.17d 255.47cd 97.67d 1.47ab Cream Light brown 

W1 428.63d 39.63c 255.67d 101.00c  1.41bc Cream Light brown 

W2 585.40bc 40.43b  261.40b 106.33b 1.32cd Dark cream

 

Pale brown 

W3 554.27c 41.10ab  

 

265.67ab 109.67a 1.27d Dark cream

 

Pale brown 

Mean values within a column with different letters are significantly different (p<0.05).  

The amino acid score of the enriched walnut bread is presented in Table 3. Lysine is an essential 

amino acid which is deficient in wheat. The scores for lysine content of control sample A (0.33 

mg/100 g) was significantly lower compared to W2 (0.55 mg/100 g) and W3 (0.60 mg/100 g) but 

partially close to W1 (0.43 mg/100 g) respectively. The highest score in bread sample W3 could 

be as a result of percentage of walnut flour (15%) as well as walnut protein influence on the 

composite blends. The main role of lysine is to participate in protein synthesis, thus it is 
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important for growth and maintenance of the body. Amino acids are important components for 

healing and synthesis; any deficiency in these essential amino acids will hinder recovery process 

(Zuraini et al., 2006).  

Table 3. Result of essential amino acid of bread enriched with walnut 

Samples Lysine (mg/100g) 

A 0.33d 

W1 0.43cd 

W2 0.55bc 

W3 0.60a 

Mean values within a column with different letters are significantly different (p<0.05).  

The mean values of the results of the sensory evaluation by the panelists were analyzed 

statistically to assess the significant difference among the bread produced in Table 4. The results 

revealed that bread made from 100% wheat flour (control sample A) was not significantly 

different (p>0.05) in appearance, mouth feel, sweetness and general acceptability from samples 

W1 (5% walnut flour), W2 (7.5% walnut flour) and W3 (15% walnut flour) while sample W1, W2, 

and W3 are partially closed to each other in all the parameters. The appearance judged how well 

the sample bread was baked and equally provides information about the formulation and product 

quality (Hussain et al., 2006). It was observed that bread made from 7.5% of walnut 

supplementation (W2) was accepted in term of taste. Control sample (100% wheat flour) had the 

lowest score (5.90 and 6.15) in terms of taste and general acceptability. However, the values 

were not significantly different (p<0.05) from each other. Furthermore, bread sample W3 was 

highly accepted by the panelists in terms of appearance, mouth feel, aroma and sweetness over 

other samples for general acceptability.        
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Table 4. Sensory evaluation of bread enriched with walnut 

Samples

 

Taste Appearance

 

Mouth feel Aroma Sweetness General 

acceptability

 

A 5.90d 6.45cd 6.05cd 5.95d 6.05c 6.15d 

W1 6.60ab 6.95a 6.20ab 6.20c 5.95d 6.15d 

W2 6.70a 6.35d 6.00d 6.40bc 6.40b 6.25cd 

W3 6.55bc 6.80ab 6.15bc 6.45ab  6.70ab 6.25cd 

Mean values within a column with different letters are significantly different (p<0.05).  

CONCLUSION  

This research work revealed that the nutritional composition of the bread improved when 

compared to control sample. The protein, fat, ash, crude fibre and lysine contents increased with 

increase in the addition of African walnut flour, while carbohydrate decreased with the 

increasing quantities of walnut flour. The fortification increase nutritional qualities and equally 

enhanced consumer’s acceptability, a step that could help in fighting against protein malnutrition 

by improving the nutritional quality of bread by all (both young and old) most especially in 

FRIN and Nigeria as whole. Here, malnutrition and poor quality protein consumption is 

prevalent. Substitution of African walnut flour into wheat flour helped to reduce carbohydrate 

content, but enhanced availability of desirable nutrients. The products were acceptable, richer in 

protein and other vital nutrients such as essential amino acids (lysine) that are often found in 

bread. It can be concluded that highly nutritious bread can be prepared by the blend of wheat 

flour (85%) with African walnut flour 15%. This indicates that African walnut seeds are found to 

be rich in amino acids having good potential of food formulation and alleviate malnutrition when 

consumed.       

http://www.jfrm.org.ng


  

192

 
Journal of Forestry Research and Management. Vol. 15(3).184-194; 2018, ISSN 0189-8418 

www.jfrm.org.ng 

REFERENCES  

Ade-Omowaye, B. I. O., Akinwande, B. A., Bolarinwa I. F. and Adebiyi, A. O. (2008). 

Evaluation of tigernut (Cyperus esculentus) wheat composite flour and bread. African 

Journal of Food Science, vol. 2: 87-91.  

AOAC (2005). Official Methods of Analysis. 15th Ed., Association of Official Analytical 

Chemists, Washington DC. 

Eddy, N. O. (2004). Effect of Processing on the Chemical Composition of Some Nigerian Food 

Crops. M.Sc. Theses, University of Uyo, Uyo. Page 75-77 

Eddy, N. O., Udofia, P.G. and Eyo, D. (2007). Sensory Evaluation of Wheat/Cassava Composite 

Rock Cake and Effect of Label Information on Acceptance and Preference. African 

Journal of Biotechnology, 6, 2415-2418. 

Edema, M. O., Sanni, L. O., and Sanni, A. L. (2005). Evaluation of maize, soya beans flour, 

blends for sour maize bread production in Nigeria, African Journal of Biotechnology, 

4(9): 911 – 918. 

Ekwe, C. C. and Ihemeje, A. (2013). Evaluation of physiochemical properties and preservation 

of African walnut (Tetracarpidium conophorum). Academic Research International, 

4(6): 501 – 512. 

Enujiugba, V. N. (2003). Chemical and functional characteristics of conophora nuts. Pakistan 

Journal of Nutrition vol 2 no. 6, pp 335-338, 2003. View at Google scholar. 

Enujiugha, V. N. and Ayodele-Oni, O. (2003). Evaluation of oil nutrient and anti-nutrients in 

lesser known underutilized oil seeds. International Journal of Food Science and 

Technology 38: 525-528. 

Fadahunsi, I. F., Jonathan, S. G. and Garuba, E. O. (2010). Fermentation studies during the 

production of ‘Iru’ from Bambara nut (Voandzeia subterranean L. Thouars), an 

indigenous condiment from South-Western, Nigeria. EJEAFChe., 10(1), 1829–1836 

Hussain, S., Anjum, F. M., Butt, M. S., Khan, M. I. and Ashaghar A. (2006). Physical and 

sensory attributes of flaxseed flour supplemented cookies. Journal of Biology 30: 87-89 

http://www.jfrm.org.ng


  

193

 
Journal of Forestry Research and Management. Vol. 15(3).184-194; 2018, ISSN 0189-8418 

www.jfrm.org.ng 

Igbabul, B. D., Iorliam, B. M. and Umana, E. N. (2015). Physicochemical and sensory properties 

of cookies produced from composite flours of wheat, cocoyam and African yam beans. 

Journal of Food Research, 4 (2): 150-151. 

Ihediohanma, N. C., Durunma, A. I. and Onuegbu, N. C. (2009). Functional properties and 

performance of Alum treated African Breadfruit (Treculia africana) as composite 

flour in cake production. Nigerian Food Journal, 27(2):159-167. 

Jimoh, K. O. and Olatidoye, O.P. (2009). Evaluation of Physicochemical and Rheological 

Characteristics of Soybean Fortified Yam Flour. Journal of Applied Biosciences, 13, 

703-706. 

Lucretia, I. Barber and Patience, C. Obinna-Echem (2016). Nutrient composition, physical and 

sensory properties of wheat-African walnut cookies. Sky Journal of Food Science Vol. 

5(4), pp. 024 - 030, July, 2016. Available online http://www.skyjournals.org/SJFS 

Ndie E. C., Nnamani, C. V. and Oselebe, H. O. (2010). Some physicochemical characteristics of 

defatted flours derive from African walnut (Tetracarpidium conoforum): an 

underutilized legume, Pakistan Journal of Nutrition, 9 (9): 909 – 911.  

Okerulu, I. O. and Ani, C. J. (2001). The phytochemical analysis and antibacterial screening of 

extracts of Tetracarpidium conophorum. Journal of Chemical Society of Nigeria, 

26(1), 53-55.  

Olaoye, O. A., Onilude A. A. and Idowu, O. A. (2006). Quality characteristics of bread produced 

from composite flours of wheat, plantain and soybeans. African Journal of 

Biotechnology, 11: 1102-1106.  

Oluwajoba, S. O., Malomo, O., Ogunmoyela, O. A. B., Dudu, O. E. O. and Odeyemi, A. (2012).  

“Microbiological and nutritional quality of warankashi enriched bread,” Journal of 

Microbiology, Biotechnology and Food Sciences, vol. 2, no. 1, pp. 42–68, 2012.  

Onuegbu, N. C., Ihediohanma, N.C., Odunze, O. F. and Ojukwu, M. (2013). Efficiency of wheat: 

maize composite flour as affected by baking method in bread and cake production. Sky 

Journal of Food Science Vol. 2 (8), pp. 005-013, December 

Romoke, W. A. (2009). Nutritional value of walnut, Daily trust September 18, 2009, Nigeria. 

http://www.jfrm.org.ng
http://www.skyjournals.org/SJFS


  

194

 
Journal of Forestry Research and Management. Vol. 15(3).184-194; 2018, ISSN 0189-8418 

www.jfrm.org.ng 

Schneeman, B. O. (2002). Gastrointestinal physiology and functions. British Journal of 

Nutrition.; 88 (2): 159-163.  

Tchiegang, C. (2001). Chemical composition of oil from Tetracarpidium (mull Arg) nuts. 

Journal of Food Lipids (8) 195 – 107. 

Zhu, K. X., Zhou, H. M. and Qian, H. F. (2006). Proteins extracted from defatted wheat germ: 

nutritional and structural properties. Cereal Chem. 83, 69–75. 

Zuraini, A., Somchit, M. N., Solihah, M. H., Goh, Y. M., Arifah, A. K. and Zakaria, M. S. 

(2006). Fatty acid and amino acid compositions of three local Malaysian Channa fish 

spicies. Food Chem. 4:674–678. 

http://www.jfrm.org.ng

