
Noble International Journal of Agriculture and Food Technology 
Vol. 01, No. 01, pp: 01-12, 2019 
 

 
Published by Noble Academic Publisher 
URL: www.napublisher.org 
  
Original Article                                                                                                    Open Access                                                                                                                                         

 

 
1 

PHYSIO-CHEMICAL AND SENSORY PROPERTIES OF WHEAT BREAD 

FORTIFIED WITH MORINGA OLEIFERA SEED FLOUR 
 

Otokpa Edu Comfort
1
, Ochelle Paul Ohini

2*
, Ikala Gloria Ulenya

3
, Akor Isaac Ahangba

4 

 

1,2*,3
Department of Food Science and Technology, Federal University of Agriculture, Makurdi, Nigeria 

4
Center for Food Technology and Research, Benue State University, Makurdi, Nigeria 

 

ABSTRACT: The study evaluated the quality of bread from the composites of wheat and moringa seed flours. 

The flour blends were formulated as 100:0 (A), 95:5 (B), 90:10 (C), 85:15 (D), 80:20 (E) of wheat and moringa seed 

flours. Proximate, vitamins and minerals composition, physical and sensory properties were evaluated using standard 

methods. The Proximate composition (%) of the bread showed that the moisture content increased from 20.40 to 

23.19%, protein from 6.15 to 7.22%, fat from 19.43 to 23.66%, crude fiber from 0.02 to 0.06% and ash content from 

1.41 to 1.63% while carbohydrate decreased from 49.34 to 46.16%. The beta-carotene contents increased from 2.21 

to 2.26 while vitamin C contents decreased from 9.21 to 4.30 (mg/g). The Calcium contents of the bread increased 

slightly from 0.002 to 0.065 (mg/g), Iron contents increased from 1.99 to 3.38 while the magnesium contents 

increased from 0.001 to 0.007 (mg/g) with the addition of moringa seed flour. Addition of moringa seed flour 

significantly (p<0.05) increased the loaf heights from 7.35 to 8.60 (cm), loaf weights from 229 to 239 (g), loaf 

volumes from 0.92 to 1.92 (cm
3
) and the specific volumes from 0.004 to 0.008 (g/cm

3
). The sensory evaluation of 

bread revealed that samples B and D were more acceptable. The present study showed that bread produced from 

refined wheat flour and moringa seed flour had increased nutrient contents (moisture, protein, fat and ash). Increased 

level of substitution of the moringa seed flour increased the general acceptability of the bread samples by the 

panelists. Moringa seed flour is recommended as ingredient in the formulation of the blend at levels of 5% and 15%, 

respectively. 

      Keywords: Wheat and Moringa Oleifera Seed Flours; Physiochemical and Sensory Properties. 

 

1. INTRODUCTION 
Bread is a fermented confectionary product produced mainly from wheat flour, water, yeast and salt 

by a series of processes involving mixing, kneading, proofing, shaping and baking [1, 2].  Due to high 

cost of wheat which increases the cost of bread, composite flour is recommended for bread production [3]. 

Composite flour technology refers to the process of mixing various flours from tubers with cereals or 

legumes with or without the addition of wheat flour in proper proportions to make use of locally 

cultivated crops to produce high quality food products [4]. 

Cereals are the most staple food consumed by people all over the world. It forms the most basic 

source of food for a wide population. A cereal is a grass, cultivated for the edible components of its grain 

composed of the endosperm, germ and bran NIIR [5]. Cereal are grown in greater quantities and they 

provide more food energy worldwide than any other type of crop. Some example of cereals includes 

wheat, maize, millet, rice, sorghum etc. The seed of the cereals are called grains. Cheung [6] reported that 

eating whole grains that contains fiber helps to substantially lower blood Cholesterol. A high fiber diet 

helps reduce tiredness, and improves energy level.  

Wheat is amongst the whole grains that has formed a staple food for many individuals. Wheat is one 

of the oldest known foods that has survived countries and spread over many countries. Maize, rice and 

wheat together accounted for 89% of all cereal production worldwide in 2012 and 43% of all food calories 

in 2009. Furthermore NIIR [5] pointed out that wheat grain play an important role in meeting the 

nutritional need of the human population. Like any food, they are good to excellent sources of some 

nutrients and low or void in other nutrients, the vitamin content varies from one part of grain to another.  

Wheat has many other health benefits. It helps to control weight, redistribute fat, regulate blood 

sugar, and deliver calcium, among others. Wheat as a whole grain helps reduce asthma risk, lower cancer 

risks, protects teeth and gums and helps one to live longer. Its fiber content helps in digestion by 

regulating bowel movements, helps wade off diverticulitis that is the condition in which little pouches 

form in the colon wall causing inflammation, constipation, diarrhea and pain. It also contains lactic acid 

which promotes ‘good bacteria’ in the large intestine [6]. Wheat is one of the oldest known foods that has 
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survived centuries and spread over many countries [7]. Longo [8] pointed out that there is health risks 

associated with the consumption of wheat because of its gluten content. Temyson [9] pointed out that 

wheat contains the protein gluten, which harbors one of the worst prolamine offenders called gliadin. 

Gliadin has the most powerful toxic effects on the intestinal barrier and severely damages the gut lining in 

humans. This leads to iron deficiency which causes anaemia. Since the diet of an average Nigerian 

consists of foods that are mostly carbohydrate based, there is a need for strategic use of inexpensive high 

protein resources that complement the amino acid profile of the staple diet in order to enhance their 

nutritive value. Newer protein sources are being explored as protein complements of which oilseed 

occupy a prominent place [10, 11]. However, if one is following a plant based diet or if one is challenged 

to get enough iron from any source, then Moringa Oleifera flour is a good source. 

Moringa tree is often regarded as tree of life and lots of awareness has been created as to its 

nutritional benefits to man. Moringa contains over ninety antioxidants. It gives more than 100% of the 

daily value of B12, Riboflavin B2 and Thiamin B1, vital nutrients especially for celiac. Moringa oleifera is 

the most nutrient dense plant known to science. The leaves, flowers, bark, wood and roots of the moringa 

trees are used all over the world for a wide variety of health, pharmacological and nutritional purposes. 

Moringa has been used to treat problems such as skin infections, anemia, anxiety, asthma, blackhead, 

blood impurities, bronchitis, catarrh, chest congestion, cholera and many other illnesses [12]. Moringa 

Oleifera also consist of anti-inflammatory, anti-spasmodic, anti-hypertensive, anti-tumor, anti-oxidant, 

anti-ulcer, anti-epileptic, diuretic, cholesterol lowering, renal, anti-diabetic [13] and hepato-protective 

activities. Moringa Oleifera is one of the most nutrient dense plants known to science and offers a package 

of complementary nutrient that works together for optimal iron absorption. However, the acceptability and 

other attributes of moringa seed wheat bread when combined together are not yet certain. There is no 

single food natural on earth that contains all the nutrients therein, or that contains all the nutrients in the 

right amount without supplementation or fortification. Bread lacks certain nutrients which are vital to the 

body; these nutrients need to be added to bread to improve its nutritional value or nutrients lost during 

baking. 

The presence of phytochemicals makes it exhibit a good health benefit. The health effect of moringa 

include antibacterial, anti-inflammatory, blood pressure regulation, anemia treatment and diabetes, 

antitumor, anticancer, prevention of cardiovascular diseases, antioxidant activity, cholesterol lowering 

activity. The Moringa leaves of the Moringa oleifera tree have been reported to demonstrate anti-oxidant 

activities due to its high amount of polyphenols, [14], In addition, the leaves of Moringa oliefera are 

natures multi-vitamin providing seven times the vitamin C of oranges, four times the calcium of milk, four 

times the vitamin A of carrots, three times the potassium of bananas and two times the protein of yogurt. 

Moringa is one of the most underutilized and unexplored tropical crop in the world. Consumers  

knowledge  about  the  relationship  between  food,  health  and  nutrition  has  increased  as  well  as  the  

need  to  develop  foods  with  functional  ingredients  from  plant  source  such as moringa oleifera. 

Moreover, formulation of wheat with moringa oleifera seed flour will also provide a variety to the diet.  

Particularly  in  developing  nations  where  the  number  of  people living under the poverty line is high, 

identification of  inexpensive,  easily  available  food  items  with  rich  source  of  nutrients will be a big 

boon to the food industry [15].  The use of  this  plant  as  an  ingredient  in  foods  to  add  functionality 

has increased recently. Many studies have shown the potential use of different parts of Moringa oleifera in 

food applications such: soups, weaning foods, moringa paneer, Moringa incorporated chocolate, herbal 

biscuit, fortified bread, cakes, yoghurt, chin chin, fortified ice milk, Moringa muffin et.c 

The objective of this was to evaluate the physiochemical and sensory properties of wheat bread 

fortified with moringa oleifera seed flour. 

 

2. MATERIAL AND METHODS 

2.1. Procurement of Materials 
Moringa oleifera seeds were purchased from wurukum market, Nigeria while a few were harvested 

from the Department of Food Science and Technology, University of Agriculture, Makurdi, Benue State. 

Wheat flour and all other ingredients for baking (sugar, salt, fat, and yeast) were purchased from 

Wurukum market, Nigeria. Destalking, washing, drying and grinding of the leaves were all carried out. 

Five blends of wheat flour (WF) and Moringa leaf powder (MLP) were then formulated using the 

following ratios, 100:0, 95:5, 90:10, 85:15 and 80:20 from which the dough were prepared for production 

of the bread samples, with 100% WF as control. 
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2.2. Sample Preparation 
2.2.1. Preparation of Moringa Seed Flour 

The method of Islamiyat et al. (2017) was used in the preparation of moringa seed flour. The 

washed seed were boiled at a temperature of 100 
o
C for 30 min. The boiled Moringa seeds were drained. 

After which they were oven dried for 8 h at 60 
o
C and using a domestic hand grinder and then sieved 

through a 500 µm mesh size sieve. The flour sample was then packed in plastic container sealed with 

nylon foil and stored in low density polyethylene bags of ambient temperature prior to analysis. The flow 

chart for the production of moringa seed flour is shown in Fig. 1. The blend formulation Table is 

presented in Table 1 

 

Figure 1. Flow chart showing the production of Moringa seed flour 

 
                                                Source: Islamiyat, et al. [16]. 

 

2.2.2. Formulation of Flour Blends 
 

Table 1. Blends formulation for bread production 

SAMPLE WHEAT FLOUR (%) MORINGA SEED FLOUR (%) 

A 100 0 

B 95 5 

C 90 10 

D 85 15 

E 80 20 

 

2.2.3. Recipe for the Production of Bread 
The doughs from the flour blends were baked using the dough method of (Ochelle et al., 2019)   

with some modification. The baking formula was 500 g of flour blend, 9 g of compressed baker’s yeast, 5 

g of salt (NaCl), 13 g of cane sugar, 10 g of vegetable shortening and approximately 280 ml of water. 

 

2.2.4. Bread Production Process 
The wheat flour and Moringa flour was sieved through a 500 µm mesh size sieve. The various 

formulations as shown in Table 1 were accurately weighed and mixed thoroughly in clean bowls to form 

the dough using the method of Ochelle et al. (2019) with slight modification. The dough was kneaded 

manually for about 40 min, using a floured board to prevent pallets in dough, until the gluten stretched 
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making the dough to become elastic. The kneaded dough was transferred to the baking pans which were 

smeared with margarine before fermentation to avoid sticking to the pans after baking. The dough was 

allowed to ferment for 35 min at ambient temperature in the baking pans which were covered with 

polythene bags for fermentation. Fermentation allows the fermented dough to proof at room temperature 

for 45 min. This is a very important step and care was taken to avoid any physical disturbance which 

would collapse the already expanded dough. The proofed dough was transferred to the oven for baking at 

25
o
C for 30min. The baked bread were removed from the oven and placed on racks to cool. The bread 

samples were package in polythene bags and stored in a dry place in the laboratory. The flow chart for the 

composite bread production is shown in Fig. 2. 

 
Figure 2. Flow chart for the production of composite bread 

 
                                          Source: Islamiyat, et al. [16]Islamiyat et al. (2017) modified. 

 

2.3. Analyses 
2.3.1. Evaluation of Physical Properties of Bread 

2.3.2. Determination of Loaf Weight 
Bread weight was determined by the method described by [17]. Weights were recorded with an 

electronic balance  

 

2.3.4. Determination of Loaf Volume 
Loaf volume of bread was determined by seed displacement method [17]. A 3000 mL graduated 

container was filled with millet seed and poured into a measuring cylinder to note the volume of the 

rectangular box after filling with millet seeds to a flat level. The loaf was then placed in an empty 

container and filled to an equivalent height of the container with the millet seeds. The millet seeds were 

measured by using a measuring cylinder so as to note the volume of millet seeds displaced which is an 

equivalent to bread sample in the container. 
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2.3.5. Determination of Specific Loaf Volume 
The specific volume (cm

3
/g) of the bread was determined using the method of Penfield and 

Campbell [18]. The specific loaf volume was calculated by dividing the individual loaf volume of the 

bread by the weight of the bread.  

 

Specific loaf volume (cm3/g) =         loaf volume ……………………….(1) 

       loaf weight 

 

2.3.6. Determination of Loaf Height 
This was gotten using a meter rule to take the loaf height measurement. 

 

2.7. Chemical Evaluation of Samples 
The proximate composition; crude protein, moisture, crude fat, crude ash, crude fibre and 

carbohydrate of the bread samples supplemented with Moringa seed flour were determined using the 

method of AOAC [17] 

 

2.7.1. Determination of Crude Protein Content 
The micro kjeldah method as described by AOAC [17] was used to determine crude protein. Two 

(2) grams of the sample was weighed into the digestion flask (250mL conical flask), A known gram 0.8 of 

copper sulphate and sodium sulphate (catalyst) in the ratio 5:1 respectively and added into the flask. Ten 

(10) mL of concentrated sulphric acid was added in the fume cupboard and heated until frothing ceased 

giving clear and light-blue-green colouration. The mixture was allowed to cool and diluted water until it 

reached 250mL of volumetric flask. Distillation apparatus was setup and 10mL of the mixture was poured 

into the receiver (inlet) of the distillation apparatus. 10mL of 40% sodium hydroxide was added. The 

released ammonia was collected into a 100mL conical flask containing 5mL of 2% boric acid solution and 

2 drops of mixed indicator (methyl red and methyl blue), the flask was placed under the stoppered 

position of the condenser, the solution was allowed to distill for about 7 minutes. When the purple 

solution turned green, an indication of alkaline gas and the volume of ammonia in the receiving flask 

100mL was 50mL. 

 

Titre value - blank x 0.0014% N x NHCI   100 

% Nitrogen =          x 

Weight of sample   1 

 

% Crude Protein = % Nitrogen x 6.25   

where 6.25 is a conversion factor                                 ………………(2) 

 

Determination of Moisture content. The moisture content was determined by hot air oven method as 

described by AOAC [17]. Empty crucible was weighed and 2g of the sample was transferred into the 

crucible. This was taken into the hot air oven and dried for 24 hours at 100
0
C. The loss in weight was 

regarded as moisture content and expressed as: 

           𝑜      
     

 
      ……………………. (3) 

Where:  

W2=Weight of the crucible and dry Sample 

W1=Weight of empty crucible 

W=Weight of the Sample 

 

Determination of Crude Fat content. The soxhlet extraction method described by AOAC [17] was 

used in determining the crude fat content of the bread samples. Two grams of the sample was weighed 

and the weight of the flat bottom flask taken with the extractor. Mounted on it, the thimble was held half 

way into the extractor and the weight of sample. Extraction was carried out using boiling point 60
o
C. The 

thimble was plugged with cotton wool. At completion of extraction which will last for 8 h, the solvent 

was removed by evaporation on a water bath and remaining part in the flask was dry at 80
o
C for 30 min 
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in the air oven to dry the fat then cooled in a desiccator. The flask will be reweighed and percentage fat 

will be calculated as thus: 

 

  𝑓𝑎 
  𝑒𝑖𝑔𝑡 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡𝑒𝑑 𝑓𝑎𝑡 

 𝑒𝑖𝑔𝑡 𝑜𝑓 𝑠𝑎𝑚𝑝𝑙𝑒
     ……………. (4) 

 

Determination of Ash Content. The AOAC [17] method for determining ash content will be used. 

Two (2) gram of sample will be weighed into an ashing dish which had been pre-heated, cooled in a 

desiccator and weighed soon after reaching room temperature. The crucible and content will be then 

heated in a muffle furnace at 550°C for 6-7 h. The dish will be cooled in a desiccator and weighed soon 

after reaching room temperature. The total ash will be calculated as percentage of the original sample 

weight. 

      
       

       
      ……………………… (3) 

Where:  

 W1 = Weight of empty crucible,  

  W2 = Weight of crucible + sample before ashing,  

  W3 = Weight of crucible + content after ashing. 

 

2.7.2. Determination of Crude Fibre Content 

The method described by AOAC [17] was used to determine the fibre content of the bread samples. 

Two (2) grams of the sample will be extracted using Diethyl ether. This will be digested and filtered 

through the california Buchner system. The resulting residue was be dried at 130 ± 2
o
C for 2 h, cooled in a 

desiccator and weighed. The residue will then be transferred into a muffle furnace (Shanghai box type 

resistance furnace, No.: SX2-4-10N) and ignited at 550
o
C for 30 min, cooled and weighed. The 

percentage crude fibre content was calculated as: 

 

        𝑓       
  𝑜𝑠𝑠 𝑖𝑛  𝑒𝑖𝑔𝑡 𝑎𝑓𝑡𝑒𝑟 𝑖𝑛𝑐𝑖𝑛𝑒𝑟𝑎𝑡𝑖𝑜𝑛 

 𝑒𝑖𝑔𝑡 𝑜𝑓 𝑜𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑓𝑜𝑜𝑑
      ……………………… (5) 

 

2.7.3. Determination of Carbohydrate Content 

Carbohydrate content was determined by difference according to AOAC [17] as follows: 

   𝑎  𝑜 𝑦  𝑎  
    −   𝑚𝑜      +  𝑃 𝑜   𝑛 +  𝐹𝑎 +      +   𝐹     … .… [6] 

 

2.8. Determination of Micronutrients of Bread Samples 
2.8.1. Vitamins C 

It was determined using the method described by AOAC [17]. 10g of the sample were weighed into 

250ml flask each and 50ml acetone was added. They were allowed to stand for 2 hours with occasional 

shaking and then filtered. The filtrate was measured and equal volume of saturated NaCl was added to 

wash the filtrate. The mixture was again shaken, then transferred to a separating funnel and the layer of 

the filtrate removed. The upper layer was washed again with 100% potassium trioxocarbonate (iv) 

(K2CO3) then separated and finally washed with about 10-20ml of distilled water/ the absorbance was read 

in a spectrophotometer.  

 

2.8.2. Vitamin A 
The vitamin A content of the bread samples were determined using the procedure described by 

Singh, et al. [19]. The bread sample (5 g) was crushed in 10 ml acetone and a few crystals of anhydrous 

sodium sulphate were added and the mixture was allowed to settle (This process was repeated twice). The 

supernatant was decanted into a beaker and transferred to a separator funnel. Petroleum ether (10 ml) was 
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added to the supernatant, mix thoroughly and allowed to separate into two layers. The lower layer was 

discarded and the upper layer was collected in a 100 ml volumetric flask, and the volume was make up to 

100 ml with petroleum ether. The optical density (OD) of the solution was determined at 452 nm, using 

petroleum ether as blank. 

Calculations: 

 

β-carotene = OD × 13.9 × 10000 × 100 

       Wt of sample × 560 × 1000……………………………………………………………(7) 

Where OD = Optical density of the solution at 452 nm 

 

Vitamin A = beta-carotene (µg/100) 
0.6   ………………………………………………………   (8) 

 

2.8.3. Determination Of Mineral Composition 
The minerals (Iron, Calcium and Magnesium) were determined using atomic absorption 

spectrophotometer as described by AOAC [17]. The sample was first digested into liquid form by 

weighing 0.0-1.5g of dry sample into a cup with screw cap. 5 ml of HNO3 and 1 ml of conc. HClO4 was 

added. The cup was then tightly closed and was left overnight at room temperature to predigest. The cup 

was then placed in an oven for 5-8 hours at 100
0
C. The cup was then cool to room temperature in a fume 

cupboard. The cup was then carefully opened and 5 ml of conc. HNO3 was added. 

 

2.9. Sensory Evaluation of Bread 
The five coded samples of bread were presented to 15 panelists who were instructed to test them for 

the following attributes: taste, colour, aroma, texture and general acceptability on a 9-point hedonic scale 

where 1 and 9 represents dislike extremely and like extremely respectively [20]. The bread samples were 

presented in round coded white plates to the panelist. The order of presentation of the samples to the 

panelist was randomized. Tap water was presented to the panelist to rinse their mouths after tasting each 

coded sample during the evaluation. The sensory evaluation was carried out in the sensory evaluation 

laboratory under controlled conditions of lighting and illuminations. 

 

2.10. Statistical Analysis 
All analytical determinations were conducted in 3 replication. Means and standard deviations were 

calculated. Data obtained were subjected to analysis of variance (ANOVA). Duncan’s new multiple range 

test (DNMRT) was used to compare the treatment means. Statistical significance was accepted at (p>0.05) 

[21]. 

 

4. RESULTS AND DISCUSSION 

4.1. Proximate Composition of Bread Samples 
Table 2 shows that there were significant differences (p<0.05) in the proximate composition of the 

various samples of moringa-wheat bread as compared to the control. An increase in the protein content 

from 6.15 to 7.22% was observed with increase in the level of moringa seed flour addition. The increase 

in the protein content of the moringa fortified bread reported in this study was in line with the previous 

report on the fortification of bread with moringa. Result of these values is inline with [22] who reported 

an increase in 17-88% protein content of bread. Aslo, is also in agreement with Ochelle, et al. [2]. 

The crude fiber contents (0.02
 
to 0.06%) of the bread samples also increased significantly (p<0.05) 

due to fortification of wheat flour with moringa seed flour in the bread formulation. Olaoye, et al. [3] 

reported crude fiber contents of 0.03-0.14% for bread produced from composite flour of wheat, plantain 

and soy bean flour. 

The carbohydrate contents (49.34 to 46.16%) of  the moringa fortified bread samples decreased as 

the substitution of the moringa seed flour increased in the bread. This was in line with reports mentioned 

by Ogunsina, et al. [23] Un-fortified bread had the highest carbohydrate contents (49.34%) while the 20% 

moringa fortified bread had the least carbohydrate contents (46.16%). This observation is in line with 

other studies that also reported decrease in carbohydrate content of bread from wheat and soy flour blend 

[24]. 
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There was significant difference (p˂0.05) in moisture contents of the bread samples compared to the 

control. The moisture contents of the moringa fortified bread (20.401 to 23.19%) was close to the 

moisture content (29.6%) of bread fortified with green tea [25], but lower than the moisture content of soy 

supplemented whole wheat bread (34.1-35.6%) reported by Olaoye, et al. [3]. The variation in the 

moisture contents of the bread could be due to the variation in the chemical composition of the fortificant 

(moringa seed flour). 

High ash content is indicative of more mineral elements in the flour blends which could be of 

immense benefits to the body. The increment (56-64%) in the ash content of bread samples could 

probably be due to the higher ash content (4.1%) of moringa seed flour. The ash content obtained in this 

study increased from 1.41 to 1.63%. 

The relatively high fat content (19.43 to 23.66%) of the moringa fortified bread indicated that the 

bread will be more palatable than the un-fortified bread, since fat increases food palatability. Bread 

fortified with the highest level of moringa seed flour (20%) had the highest fat content. 

 

Table 2. Effect of Moringa seed flour on the proximate composition of Bread 

Sample 

WF:MSF 

Moisture Ash Crude fat Crude protein  Crude fiber Carbohydrate  

100:0 20.40
a
±0.01 1.41

a
±0.00 19.43

a
±0.18 6.15

a
±0.07 0.02

a
±0.00 49.34

d
±0.25 

95:5 22.59
b
±0.01 1.43

a
±0.03 20.11

a
±0.13 6.51

b
±0.00 0.02

a
±0.00 48.60

cd
±0.21 

90:10 22.88
c
±0.02 1.51

ab
±0.11 21.25

b
±0.21 7.18

c
±0.06 0.03

ab
±0.01 47.68

bc
±0.23 

85:15 23.19
d
±0.01 1.63

b
±0.00 21.79

b
±0.06 7.20

c
±0.00 0.04

b
±0.01 47.22

ab
±1.05 

80:20 23.19
d
±0.01 1.63

b
±0.04 23.66

c
±0.93 7.22

c
±0.02 0.06

c
±0.00 46.16

a
±0.04 

LSD 0.05 0.13 1.13 0.11 0.01 1.3 

 

Values are means ± standard deviations of replication. Means in the same column with different 

superscripts were significantly (p<0.05) different 

 

Key: 
WF= Wheat flour 

MSF= Moringa seed flour 

LSD= Least Significance Difference 

 

4.2. Vitamins and Minerals Content Breads 
The mineral properties of bread produced from wheat and moringa seed flour is presented in Table 

3. The Calcium, Iron, and Magnesium contents of the bread increased with increase in substitution of  

moringa seed flour. The calcium content (0.002-0.065mg/g) of the moringa fortified bread reported in this 

study was lower than the calcium content (54-84mg/g) of potato bread fortified with soy beans flour 

(Natal et al., 013).  

The iron contents of the bread which increased from 0.03 to 0.06mg/kg  was also lower than the 

iron contents (1.99-3.38 mg/g) of  composite bread produced from wheat, maize and orange fleshed sweet 

potato flour [26].  

The Magnesium content of the bread sample increased from 0.001 to 0.007 mg/g 

The composition of bread produced from wheat and moringa seed flour is show in Table 4 also. The 

vitamin A (Beta-carotene) content of the bread increased significantly (p<0.05) with increase in moringa 

seed flour. The range was from 2.21 to 2.26 mg/g. Sample A had the least amount of vitamin A while 

sample E had the highest amount of vitamin A. Vitamin A has an integral role in the regulating metabolic 

reaction in the body. 

The vitamin C content of the bread also decreased significantly (9.21 to 4.30 g/dm
3
) with increase in 

moringa seed flour. They were significantly different (p<0.05) among all the samples. Vitamin C is 

effective in protecting against oxidative damage in tissues and also suppresses formation of carcinogens. 

 
Table 3. Effect of Moringa seed flour addition on the Vitamins and Minerals contents of Bread 

Sample 

WF:MSF 

Β-Carotene Vitamin C Magnesium Calcium Iron 

100:0 2.26
b
±0.01 9.21

c
±0.81 0.007

d
±0.002 0.065

c
±0.007 0.06

c
±0.00 

95:5 2.25
b
±0.00 8.41

bc
±0.57 0.005

c
±0.001 0.058

c
±0.001 0.05

bc
c±0.01 
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90:10 2.25
b
±0.01 8.01

b
±0.00 0.004

bc
±0.002 0.045

b
±0.003 0.04

abc
±0.01 

85:15 2.25
b
±0.00 4.35

a
±0.07 0.002

ab
±0.001 0.002

a
±0.000 0.03

ab
±0.00 

80:20 2.21
a
±0.02 4.30

a
±0.15 0.001

a
±0.001 0.002

a
±0.000 0.02

a
±0.01 

LSD 0.01 1.16 0.002 0.009 0.02 

 

Values are means ± standard deviations of replication. Means in the same column with different 

superscripts were significantly (p<0.05) different. 

 

Key: 
WF= Wheat flour 

MSF= Moringa seed flour 

LSD= Least Significance Difference 

 

4.3. Physical Properties of Bread Samples 
The results of the physical properties of the bread is presented in Table 4. The loaf weight of the 

samples A, B, C, D and E increased slightly but was not significantly (p>0.05) different. This agrees with 

the findings of [2]. The increase in loaf weight is attributed to the relative high moisture, carbon dioxide 

diffused out of the loaf during baking, the nature of carbohydrate and high bulk density of flour. 

The loaf height of the bread ranged from 7.35cm to 8.60 cm which led to the decrease in the loaf 

volume across the samples. This may be due to the different amounts of composite flour incorporated into 

the wheat flour to produce the bread. 

However, the loaf volume of the bread decreased across the samples ranging from 1.20 cm
3
 of 

sample A (100% wheat) to 0.92 cm
3
 of sample C (90% wheat and 10% moringa seed flour) but an 

increase was observed from the sample D 1.25 cm
3
 that contained 85% Wheat flour, 15% Moringa seed 

flour to sample E 1.92 cm
3
 that contained 80% Wheat flour, 20% Moringa seed flour. The decrease in the 

loaf weight of sample C was as a result of late baking after proofing of the bread. 

The specific volume of the bread samples increased but was no significantly (p>0.05) different, 

from 0.004 cm
3
/g to 0.008 cm

3
/g. The specific volume decreased which agreed with the finding of 

Dewettinck, et al. [1] and Ochelle, et al. [2]. Reported that the decrease maybe due to the high fiber 

content of the moringa seed Elleuch, et al. [27]. Specific volume is the volume per unit weight of loaf. It is 

the integral of weight and volume of the loaf to the rising power of the loaf during baking as defined by 

Ayo, et al. [28]. This can also be attributed to the higher level of gluten present in the wheat flour 

compared to composite blends which could not be properly stretched by carbon dioxide (CO2) gas during 

fermentation and proofing [29]. 

 
Table 4. Effect of Moringa seed flour on the physical properties of Bread 

Sample 

WF:MSF 

Loaf weight (g) Height (cm) Loaf volume (cm
3
) Specific loaf volume (cm

3
/g) 

100:0 237.50
bc

±3.54 8.00
ab

±0.42 1.20
b
±0.00 0.005

a
±0.00 

95:5 231.50
ab

±2.12 7.90
a
±0.14 1.00

a
±0.00 0.004

a
±0.00 

90:10 237.50
bc

±3.54 7.35
a
±0.21 0.92

a
±0.02 0.004

a
±0.00 

85:15 229.00
a
±1.41 7.35

a
±0.21 1.25

b
±0.07 0.005

a
±0.00 

80:20 239.00
c
±1.41 8.60

b
±0.28 1.92

c
±0.02 0.008

b
±0.00 

LSD 6.65 0.7 0.09 0.001 

 
Values are means ± standard deviations of replication. Means in the same column with different 

superscripts were significantly (p<0.05) different 

Key: 
 WF= Wheat flour 

MSF= Moringa seed flour 

LSD= Least Significance Difference 

 

4.4. Sensory Scores of Bread Samples 
Table 5 summarizes the sensory attributes of the different bread samples. The 100% wheat bread 

was preferred to the other bread samples in all the sensory attributes evaluated. The value for the aroma 

increased from Sample A (100% wheat) which had the highest score of 8.00 across to Sample B with a 
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value of 7.80. Then there was reduction in the value of sample C 7.27 which was the lowest. While 

sample E had a value of 7.47. The aroma was based on the smell appeal; and the panelist showed 

preference for sample A (100% wheat) and sample B (95% Wheat flour, 5% Moringa seed flour). 

The taste of the bread showed significant difference (p<0.05) across the samples. There was a 

decrease in the value across the sample with Sample A (100% wheat) having the highest value of 8.33 and 

Sample C (90% Wheat flour, 10% Moringa seed flour) with the lowest value of 7.33.  

The 100% wheat based bread is significantly different from other bread samples; with Sample A 

having the highest value of 8.13 while sample E having the lowest value of 7.47. The colour was based on 

the colour appeal. The panelists showed preference for the lighter colour of sample A (wheat). Browning 

in the bread samples could have been due to maillard type reactions [30] resulting from the presence of 

reducing sugars, proteins and amino acids and caramelization due to the effect of severe heating during 

processing [31]. 

The scores for the texture (softness and smoothness) of the bread sample decreased across the 

sample ranging from 8.33 (Sample B) to 7.53 (Sample C). Crumb that was associated with increased fiber 

was probably, mellowed by the oil contents. The baking conditions (temperature and time variables), the 

state of the bread constituents such as fibre, starch, protein; and the amount of water absorbed during 

dough mixing will all contribute to the final outcome of the overall acceptability [32]. 

 
Table 5. Effect of Moringa seed flour on the Sensory Properties of Bread Loaves 

Sample 

WF:MSF 

Taste Aroma Texture Colour Acceptability 

100:0 8.33
b
±0.82 8.00

b
±0.65 8.27

bc
±0.70 8.13

a
±0.83 8.47

b
±0.52 

95:5 8.00
b
±0.93 7.80

ab
±0.94 8.33

c
±0.62 8.07

a
±0.71 7.93

ab
±0.80 

90:10 7.33
a
±0.82 7.27

a
±0.80 7.53

a
±0.64 7.93

a
±1.16 7.47

a
±0.74 

85:15 7.73
ab

±0.88 7.40
ab

±1.12 7.60
a
±0.99 7.73

a
±0.88 7.73

a
±0.80 

80:20 7.87
ab

±1.06 7.47
ab

±1.06 7.67
ab

±1.23 7.47
a
±0.92 7.67

a
±1.11 

LSD 0.66 0.68 0.63 0.66 0.59 

            
Values are means ± standard deviations of replication. Means in the same column with different 

superscripts were significantly (p<0.05) different 

Key: 

WF= Wheat flour 

MSF= Moringa seed flour 

LSD= Least Significance Difference 

 

5. CONCLUSION AND RECCOMMENDATION 

5.1. Conclusion 
Moringa seed flour can be used to substitute wheat flour in bread without adversely affecting the 

chemical composition and sensory properties of the bread and moringa seed flour at 10% level should is 

recommended for bread production as reflected by overall sensory property. 
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