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Abstract

Purpose: This study was intended to evaluate the proximate, vitamin and mineral composition of bread
produced from wheat, banana and mango flour blends.

Methodology: Bread samples were produced using different proportions of composite flour formulated from
wheat, banana and mango. The flour blends were used to bake 7 bread samples which includes; Sample A (100%
wheat flour), Sample B (90% wheat and 10% banana flour blend) Sample C (90% wheat and 10% mango flour
blend) Sample D (80% wheat, 15% banana and 5% mango flour blend) Sample E (80% wheat, 15% mango and
5%banana flour blend) Sample F (70% wheat, 20% banana and 10% mango flour blend) Sample G (70% wheat,
20% mango and 10% banana flour blend). The bread samples subjected to proximate, vitamin and mineral
composition analysis using standard methods.

Results: The proximate composition were obtained as follows; moisture (38.05-39.83%), ash (0.50-1.02%),
fibre (0.30-1.05%), fat (1.01-2.50%), protein (10.53-13.01%), and carbohydrate (43.12-48.86 %). Vitamin
analysis obtained the following rang of values; Vitamin A (0.22-0.52mg/100g), Vitamin B (0.32-0.37mg/100g.),
Vitamin B, (5.11-11.97mg/100g), Vitamin B3(4.67-5.65mg/100g), Vitamin Bg(0.23-0.48mg/100g), Vitamin C
(0.06- 3.20mg/100g). Mineral composition was as follows; Potassium (44.75-98.06mg/100g), Calcium (18.84-
37.13mg/100g), Sodium (4.91- 9.40 mg/100 g), Magnesium (6.11- 9.12mg/100g), Phosphorus (9.18-
17.93mg/100g) and Iron (0.55- 1.25mg/100).

Keywords: wheat flour, banana flour, mango flour

Introduction

Bread is a leavened food produced via fermentation of wheat flour. It is described as a fermented confectionary
product produced mainly from wheat flour, water, yeast and salt by a series of operations including mixing,
kneading, proofing, shaping and baking (Dewettinck, et al., 2008) 1. The wheat flour is mixed in either batter or
dough before being placed in an oven where it is baked to bread. Bread is famous for being one of the staple
foods of the early civilization and it is still consumed by millions of people on a daily basis. All of the processes
which have evolved for the production of bread have a single, common aim, namely to convert wheat flour into
an aerated and palatable food (Muhammad et al., 2013) €],

Wheat (Triticum aestivum) is one of the most important staple foods for Man. The kernel consists of a wheat
germ and an endosperm, which is full of starch and protein (Honda et al., 2005) 'Y, Wheat is not readily
cultivated in the tropics hence most of the wheat flour used in baking in the developing countries is imported.
Bread produced from whole grain wheat is more nutritious than bread from refined wheat flour. The bran
contains fibre, minerals such as iron, zinc, copper and magnesium and vitamins E, B, as well as multitude of
other bioactive compounds. The germ contains essential unsaturated fats, vitamins, selenium, antioxidants, plant
sterols, and other bioactive compounds. The endosperm contains largely starchy carbohydrates, some proteins,
and small amounts of fibres, vitamins and minerals. Generally, cereal grains contain fibres and other health
promoting compounds, making them ideal ingredients for functional foods that target outcomes such as
cholesterol reduction and glycaemic control. Processing can also play an important role in the potential health
benefits of cereal grain ingredients (Slavin et al., 2013) %], Health campaigns are encouraging consumers to eat
more whole grains. With increased availability of appealing whole grain products and improved labelling and
sign posting of whole grain foods, consumers may find it easier to increase their intake. Consumer research
conducted by the International Food Information Council (IFIC) show that consumers that are aware of whole
grain, are increasingly interested in consuming more whole-grain foods (Mona et al., 2016) [*¢1. The substitution
of this wheat with readily available and nutritive flour will reduce the cost of production and also increase
productivity.
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The bread industry has changed and developed over the years in order to satisfy customer needs and consumer
behaviour. This industry is characterized by a complex system of activities concerning the production, supply,
delivery and consumption of bread across the world. Bread is one of the most important products of the wheat
flour. One of the main problems encountered by bread producers is its short shelf life. Baked products are
perishable foods and undergo severe physical, chemical, sensory and microbial changes during storage (Tang et
al., 2015) [261,

Banana (Musa acuminata), is the largest herbaceous plant and one of the most cultivated fruit crops in the
tropical and subtropical countries, being the fourth most important agricultural commaodity in the world, after
maize, rice and wheat (Sarawong et al., 2014) 221, However, of the total banana production, approximately 40%
is lost in the post-harvest period (Subbaiah et al., 2013) 251, Converting the readily available banana to its flour
and incorporating it into baking will not only reduce the cost of bread production but will also go a long way to
manage the postharvest loss of banana. Banana flour is rich in starch, high in fibres and potassium.

Also, mangoes are among one of the most widely grown fruits in the world. Mango (Mangifera indica) is one of
the most economically important fruit in the Anacardiaceae (Cashew family). Other important members of this
family include cashew and pistachio. Mango is an important fruit-foodstuff for inhabitants of the tropics after
banana. Mango fruits are an important source of micronutrients; minerals, vitamins and other phytochemicals.
Moreover, mango fruits are nutritionally rich in dietary fibres, carbohydrates, proteins, fats, poly-phenolic
flavonoids, antioxidants compounds and have a unique flavour, fragrance, taste and health promoting benefits
(Guiamba et al., 2016) (%, which are vital to normal human growth, development and health. The largest share
of mango production is traded and consumed fresh; a very small quantity is processed into juice or pulp whereas
the remainder end up as postharvest loss. Over 90 percent of mango production is by smallholder farmers with
low investment capacity (Vayssieres, et al., 2008) 2],

In Nigeria like elsewhere in Africa, bananas and mangoes are the most important food crops for direct human
consumption. These crops are grown in varied agro-ecologies and production systems. There are many
compelling reasons for encouraging bananas and mango production. They are a cheap but nutritionally rich
staple food, versatile staple to address food and nutrition security and produce more food per unit area of land.
Despite the great nutritional importance of these crops, their production faces many challenges. The common
and unique challenges are related with storage of harvested products and tolerance to stress associated with heat
and drought. Owing to these challenges, these crops warrant more research to permit the development of a
competitive agricultural sector in Nigeria. This leads us to question the nature and magnitude of post-harvest
losses in bananas and mangoes in our Nigerian society. To this end, this study exploits avenues for the
management of post-harvest losses in bananas and mangoes as well as reducing the cost of bread production in
some communities of Benue State, Nigeria.

Materials and Method

Wheat, bananas, mangoes, margarine, yeast, sugar, salts, potable water and Calcium propionate preservative
were purchased from the Wurukum Market, Makurdi. Procured materials were taken to the chemistry
department, Benue state university laboratory for processing. The equipment that were used for the study
included baking pans, mixer, blender, oven (Hipman 60), kneader, sieve (0.5 mm - 0.7), measuring cylinder and
weighing scale.

1. Preparation of Banana Flour

Mature unripe banana fruits (Musa sapientum), obtained from the bunch, as recommended by (Baiyeri et al.,
2000) were washed using potable water. The washed fruits were peeled with the aid of stainless steel kitchen
knives and the pulp sliced using a manual food slicer in to smaller sizes of approximately 10mm thickness to
facilitate the drying process. The sliced banana pulp were blanched for Smins at 70°C and dried in air circulating
oven (Gallenkamp S/No 90/02/190, UK) at 60°C for 24 h according to the method of Adeniji et al., 2007. The
dried samples were milled to pass a 0.25 mm sieve as earlier reported Kiin-Kabari et al., 2015 for non-wheat or
flour blends bread. The flow chart for the process is shown in figure 1.

2. Preparation of Mango Flour

Ripe Alphonso mangoes (Mangifera indica ‘Alphonso’) popularly known as Brockley were washed manually
using potable water. The mangoes were peeled using a stainless steel knife and the pulp sliced using a manual
food slicer in to smaller sizes of approximately 1cm thickness to create large surface area to facilitate the drying
process. The sliced mango pulps were dried using a control sample drying oven at 60°C for 72 hours to obtain
mango flakes. The mango flakes were ground using laboratory blender (M/S Sujata: New Delhi India) to obtain
the flour. The mango flour was sieved through a 0.5 mm size mesh (Mohamed et al., 2017; Caparino et al.,
2012).

3. Bread samples production

Bread samples were prepared from the different blends of refined wheat flour, banana flour and mango flour as
follows. Sample A (100% wheat flour), Sample B (90% wheat and 10% banana flour blend) Sample C (90%
wheat and 10% mango flour blend) Sample D (80% wheat, 15% banana and 5% mango flour blend) Sample E
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(80% wheat, 15% mango and 5%banana flour blend) Sample F (70% wheat, 20% banana and 10% mango flour
blend) Sample G (70% wheat, 20% mango and 10% banana flour blend).

4. Recipe for formulation of bread from wheat flour, banana and mango flour blends

The method used for the preparation of dough was the creaming method where fat and sugar were creamed
together using the Kenwood mixer (United Kingdom) at medium speed for two (2) min. After creaming,
ingredients such as flour, yeast and salt were added and properly mixed to form dough (details on table 1). The
dough was manually kneaded to ensure uniformity. The dough was then transferred to a clean tray and cut into
specific sizes of 250gram per loaf using a cutter. The 2509 pieces of dough were gently rolled into round shapes
using the hands. Shaped dough pieces were placed into a greased pan and allowed to proof for lhour. The risen
dough was transferred to the oven and baked at (180-210) °C for (30-45) min. The baked bread was placed on a
cooling rack for 30 min to cool before packaging (Cauvain, 2015).

Table 1: Recipe for the formulation and development of bread samples

ingredients A(9) B (9) C(9) D (9) E (9) F (9) G (9)
Wheat 500 450 450 400 400 350 350
Banana 0 50 0 75 25 100 50
Mango 0 0 50 25 75 50 100
Sugar 80 80 80 80 80 80 80
Yeast 10 10 10 10 10 10 10

Fat 50 50 50 50 50 50 50

Salt 5 5 5 5 5 5 5

C6H10C3C04 1 1 1 1 1 1 1
Water(ml) 300-350 300-350 300-350 300-350 300-350 300-350 300-350

Source: (Cauvain, 2015).

5. Analysis

1. Proximate composition of bread samples

The moisture, protein, fat, ash, and crude fibre contents of bread samples were determined by oven method
described in AOAC 2010. Total carbohydrate was determined by differences between 100 and total sum of the
percentage of fat, moisture, ash, crude fibre and protein content.

2. Determination of Vitamin of the bread samples

Vitamin A was determined by the calorimetric method described by AOAC 2010. Vitamins B, B, Bs and Bs
were determined through the spectrophotometric method, described by Okwu et al., 2004. Vitamin C was
determined through the method described by Okwu, D.E. (2004). Exactly 10 g of the sample was extracted with
50 ml EDTA/TCA (50 g in 50 ml of water) extracting Solution for | hour and filtered through a What man filter
paper into a 50ml volumetric flask and made up to the mark with the extracting solution. Twenty (20 ml) of the-
extract was pipetted into a 250 ml conical flask and 10 ml of 30% KI was added and also 50ml of distilled water
added. This was followed by 2 mL of 1% starch indicator. This was titrated against 0.01 mL CuSO. solution to a
dark end point.

3. Determination of Mineral elements of bread samples

Sodium and Potassium were determined by Flame Photometry method. Calcium and Magnesium were
determined by Versenate Titration Method. Phosphorous concentration in the sample was measured
colourimetrically using the molybdovanadate method recommended by Iron concentration in sample digest was
determined using Orthophenathroline colometric Method (Anna et al., 2011).

6. Statistical Analysis

Experiments were conducted in triplicates and analysis of variance (one-way ANOVA) were performed and
results were separated using the Multiple Ranges Duncan’s test (p < 0.05) on a statistical software of Statistical
Package for the Social Sciences (SPSS), Version 28. The mean values and standard deviations were calculated
where appropriate, reported with differences considered at 95% significant level.

Results and Disscusion

1. Proximate composition of bread samples from wheat, banana and mango flour blends.

In this study, the following proximate composition of bread samples were analysed as shown in Table 2. The
proximate parameters that were determined were moisture content, ash content, fibre content, fat content, protein
content and carbohydrate content.

1. Moisture content of bread samples

It could be seen that the moisture content of the samples ranged from 38.25% to 39.83%. The proximate
composition showed that all the samples were within the normal moisture content of white bread which should
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not be more than 40% (Mudau et al., 2012; SON, NIS75:2004). According to these results, there were significant
differences (p < 0.05) in the moisture content between some of the seven samples. Sample A and D as well as
sample B, F and G were not significantly different, respectively. The high moisture observed for the seven
formulations was a good indicator that the samples could not be kept naturally for long. For this reason,
preservative needed to be applied to bread that was destined for a longer shelf life. The sample D (39.83%) had
the highest moisture content and significantly (p < 0.05) differed from others samples except sample A. Different
food materials have different capacity for absorbing/retaining moisture which may exist as occluded or absorbed
water (Mudau et al., 2012; SON, NIS75:2004). As the banana and mango flours were added to the wheat flour, it
tended to release moisture, thereby increasing the moisture content of the bread samples as seen in Table 2.
Moisture contents of wheat composite bread agreed with the results of (Badifu et al., 2005) who supplemented
wheat flour with mango mesocarp flour in production of bread.

2. Ash content of bread samples

The ash content of the bread samples ranged from 0.50% to 1.02%. The ash content of the bread samples
increased as the ratio of banana and mango flours in the bread was increased. Sample F was significantly
different from other samples at (p < 0.05) because it had the highest ash content (1.02%). Sample G (0.85%) was
not significantly different (p > 0.05) from samples C (0.66%), D (0.71%), E (0.67%) but it was significantly
different from sample A (0.50%) and B (0.51%). Sample A and B were not significantly different from sample
C, D, E at (p < 0.05). The ash content of bread is simply a measure of its mineral content (Mudau et al., 2012;
SON, NIS75:2004). The high ash content as a result of banana and mango flours addition to the wheat flour
could imply an increase in the quantity of minerals in the bread.

3. Crude fibre content of bread samples

The crude fibre content of the bread samples ranged from 0.30% to 1.05 % and they were significantly different
from each other at 0.05% level significance. The crude fibre content of the bread from pure wheat flour was
0.30% and it could be seen that wheat flour had the lowest percentage of fibre compared to other samples, but at
10% substitution of banana and mango flours to the wheat flour, it tended to increase to 0.35% and 0.40 %
respectively. Then at 20%, and 30% substitution of banana and mango flours to the wheat flour, the percentage
of crude fibre continued to increase up to 1.05% at sample F and G. These values were within the range
stipulated by Standard Organisation of Nigeria (SON, NIS75:2004). This indicated that banana and mango flours
supplementation to wheat flour improved the crude fire content and this result agrees with Mudau et al., 2012.

4. Fat content of bread samples

The fat content ranged from 1.01% to 2.50 %. The fat content for some of the samples were significantly
different (p<0.05) from each other. Sample F (70% wheat flour, 20% banana flour and 10% mango flour) had the
highest fat content of 2.50% followed by sample E (80% wheat flour, 15% mango flour and 5% banana flour)
which had a fat content of 2.40 % and sample C (90% wheat flour and 10% mango) had the least fat content
(1.01%). On a general point of observation of the result, it shows that bread produced from wheat flour
supplemented with banana and mango flours will have a high amount of polysaturated fat which is very healthy.
This implied that a major feedback of this study was the fact that the high fat content of the composite flour
samples made the bread more nutritionally balance compared to bread from pure wheat flour.

5. Protein content of bread samples

The protein content of the bread samples ranged from 9.53% to 13.01 %. The crude protein content of some of
the seven bread formulations was significantly different (p < 0.05) from each other. Sample F and G with 70%
wheat flour had the highest crude protein content (12.76 % and 13.01% respectively) and they were significantly
different from sample A, B, and D. Sample A (100% wheat flour) had the least crude protein content (10.53%).
This could be attributed to the fact that the high percentage of protein content was provided by the banana and
mango flours. This result indicated that the supplementation of the bread with banana and mango flours
increased the protein content.

6. Carbohydrate content of bread samples

The carbohydrate content ranged from 43.12% to 48.86 %. The carbohydrate content for some of the samples
was significantly different (p < 0.05) from each other. Sample A (100% wheat flour) showed a very high
percentage of carbohydrate content of 48.86 %. As the quantity of the banana and mango flour was added to the
wheat flour, a corresponding decrease in carbohydrate content was observed in the bread samples from
composite flour. This was in agreement with the findings of Offia-Olua, (2014) [ who reported a decrease in
carbohydrate content of wheat flour with increase in soybean flour fortification

2. Vitamin Composition of Bread Samples from wheat, banana and mango flour blends.

The research study also evaluated the vitamin composition of the bread samples as shown in Table 3. The
vitamins that were determined were vitamin A, vitamin By, vitamin By, vitamin B3 vitamin Be, vitamin C.
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1. Vitamin A content of bread samples

Table 4 showed that Vitamin A varied from 0.22mg/100g to 0.52mg/100 g. G had the highest value
(0.52mg/100g) which was significantly different from the other breads at (p < 0.05). This was follow by sample
F (0.50mg/100g), then E (0.49mg/100g), right down to the sample with 100% pure wheat flour. Sample A and B,
had the lowest values (0.22mg/100g) hence there was no significant difference between the two samples at (p <
0.05). Apart from A and B, all the others samples were significantly different from each other at (p < 0.05). This
result shows that pro-vitamins A was found more in bread samples produced from mango flours. This might be
as a result of high level of B-carotene in mango. This result agrees with the findings reported by (Lebaka et al.,
2021) 3 which explained that mango pulp was very rich in vitamin A.

2. Vitamin B: content of bread samples

The results also showed that thiamine or Vitamin B; content ranged from 0.32 mg/100g to 0.37mg/100 g.
Sample C had the highest value (0.37mg/100g) which was significantly different from the other breads at (p <
0.05). This was follow by sample A, B, and E with the value of 0.33mg/100g. Sample D, F and G, had the lowest
values (0.32 mg/100g). Samples A, B and E were not significantly different from each other but were
significantly different from samples D, F and G at (p< 0.05). The quantities of Vitamin B; in the bread samples
were considerably higher than that of pure white wheat flour as explained by (Madiha et al., 2013) 4. This
implies that the supplementation of the pure wheat with the banana and mango flours increased the Vitamin B;
content of the bread samples.

3. Vitamin B2 content of bread samples

The riboflavin or Vitamin B, content varied from 5.11mg/100g to 11.97 mg/100g. Sample A composed of 100%
pure wheat flour had the least value (5.11 mg/100 g) and the value increased proportionately as the quantity of
banana and mango four was increased in the flour blends of the bread samples. Sample F had the highest value
(11.97mg/100g). The result agrees with those of (Madiha et al., 2013) ', This is because the quantities of
Vitamin By in the bread samples were considerably higher than that of pure white wheat flour as explained. This
implies that the supplementation of the pure wheat with the banana and mango flours increased the Vitamin B;
content of the bread samples. There was a significantly different between all the samples of the bread and the
result revealed that the samples with more banana flour were very rich in riboflavin as compared to mango flour
blends and pure wheat flour.

4. Vitamin Bs content of bread samples

The niacin or Vitamin B3 content of the bread samples ranged from 4.67mg/100g to 5.65mg/100g. Sample F and
G with 70% wheat flour had the highest Vitamin Bscontent (5.58mg/100g and 5.65mg/100g respectively) and
they were significantly different from sample A, B, C, D and E at (p < 0.05). Samples A and B had the least
Vitamin B content (4.67mg/100g and 4.68mg/100g respectively) and were not significantly different at (p <
0.05). We noticed a progressive increase in the quantity of Vitamin Bz from samples A to sample G and this
could be attributed to the fact that the high percentage of banana and mango flours in their corresponding flour
blends. The result agrees with those of (Madiha et al., 2013) 1, This result indicated that the supplementation of
the bread with banana and mango flours increased the niacin.

5. Vitamin Bs content of bread samples

The results also showed that pyridoxine or Vitamin Bg content ranged from 0.23mg/100g to 0.48mg/100g. All
samples were significantly different from each other at (p< 0.05). Sample E had the highest value (0.48mg/100g)
and sample A composed of 100% pure wheat flour had the least value (0.23mg/100 g). The values of vitamin Bg
increased proportionately as the quantity of banana and mango flour was increased in the flour blends of the
bread samples. This result agrees with the findings reported by (Madiha et al., 2013) 14, The result revealed that
the samples with more mango flour were very rich in pyridoxine as compared to banana flour blends and pure
wheat flour.

6. Vitamin C content of bread samples

The ascorbic acid or Vitamin C content varied from 0.06mg/100g to 3.20mg/100g. All samples were
significantly different from each other at (p< 0.05). Sample A composed of 100% pure wheat flour had the least
value (0.06mg/100 g) and sample E had the highest value (3.20mg/100g) The value of Vitamin C in the samples
increased as the quantity of mango and banana flour was increased in the flour blends of the bread samples. The
result revealed that the samples with more mango flour were very rich in ascorbic acid as compared to mango
flour blends and pure wheat flour. This result agrees with the findings reported by (Lebaka et al., 2021) [
which explained that mango pulp was very rich in vitamin C.

3. Mineral composition of Bread Samples from wheat, banana and mango flour blends.

The research study also evaluated the mineral composition of the bread samples as shown in Table 4. The
minerals that were determined were potassium, calcium, sodium, magnesium, phosphorus, and Iron.
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1. Potassium content of bread samples

The potassium content in the studied bread samples ranged from 44.75mg/100g to 98.06mg/100g. It was noted
that 100% pure wheat bread contained the lowest amounts of this element than the other bread samples. The
values of potassium increased proportionately as the quantity of banana and mango flour was increased in the
flour blends of the bread samples. This result agrees with the findings reported by Gesare et al., (2016) [°l. The
highest share of potassium was found in sample G bread. All samples were significantly different from each
other at (p< 0.05).

2. Calcium content of bread samples

Calcium content in the studied bread samples varied from18.84mg/100 to 37.13mg/100g. All samples were
significantly different from each other at (p< 0.05). Sample A composed of 100% pure wheat flour had the least
value (18.84mg/100 g) and sample G had the highest value (37.13mg/100g). The value of Calcium in the
samples increased as the quantity of mango and banana flour was increased in the flour blends of the bread
samples. This result agrees with the findings reported by Gesare et al., (2016) I,

3. Sodium content of bread samples

In all of the studied bread samples, the content of sodium ranged between 4.91 mg/100g to 9.40 mg/100 g. The
lowest amount was observed in100% pure wheat bread (4.91mg/100g). The quantity of sodium in the samples
increased and the ratio of the banana and mango was increased in the composite bread and this result agrees with
the findings reported by Gesare et al., (2016). The studies further revealed that the highest share of sodium was
present in sample G bread (70%wheat/20% mango/10% banana flour blend) which was 9.40mg/100g. The basic
source of sodium in bread is table salt. All the bread samples were significantly different from each other at (p<
0.05).

4. Magnesium content of bread samples

The magnesium content of bread samples ranged from 6.11mg/100g to 9.12mg/100g. The highest amount of this
element was recorded in sample G bread with 20% mango flour and 10% banana flour. The high value of
magnesium in sample G bread resulted from the higher proportion of mango and banana in the composite flour.
The lowest amount of Magnesium was noted in pure wheat bread. The quantity of magnesium in the samples
increased and the ratio of the banana and mango was increased in the composite bread and this result agrees with
the findings reported by Gesare et al., (2016) [°l. All the bread samples were significantly different from each
other at (p< 0.05).

5. Phosphorus content of bread samples

The studied bread samples contained about 9.18 mg to 17.93 mg of phosphorus per 100g of product’s fresh
mass. The lowest amount of Magnesium was noted in sample A with 100% pure wheat four bread. The highest
amount of this element was recorded in sample G bread with 20% mango flour and 10% banana flour. The high
value of phosphorus in sample G bread resulted from the higher proportion of mango and banana in the
composite flour. The quantity of phosphorus in the samples increased and the ratio of the banana and mango was
increased in the composite bread and this result agrees with the findings reported by Gesare et al., (2016) P, All
the bread samples were significantly different from each other at (p< 0.05).

6. Iron content of bread samples

The iron content of bread samples ranged from 0.55mg/100to 1.25mg/100.The highest content of iron was found
in recorded in sample G bread with 20% mango flour and 10% banana flour bread (1.25 mg/100g of fresh mass),
whereas its lowest value was noted in 100% pure wheat four bread (0.55 mg/100 g). The quantity of iron in the
samples increased and the ratio of the banana and mango was increased in the composite bread and this result
agrees with the findings reported by Gesare et al., (2016) 1. On the basis of the results obtained in this study, all
the bread samples were significantly different from each other at (p< 0.05). This result is in according to the
work of (Wekhe et al., 2021) % whose observations were that the iron content in sun dried bread fruit was
higher than in white bread. All the samples were significantly different from each other at (p< 0.05).

Conclusion

The results of this study show that supplementing wheat flour with banana and mango flour resulted in
considerable improvement in macro-nutrients such as protein, fat, fibre and micro-nutrients such as minerals
(potassium, iron, calcium, magnesium, sodium and phosphorus) and vitamins (vitamin A, vitamin By, vitamin B,
vitamin Bj vitamin Bg and vitamin C). However, the blending of the flours let to a proportionate decrease in
carbohydrate. There was a significant difference between most of the bread samples at (p< 0.05).

Table 2: Proximate composition of bread from wheat, banana and mango flour blends

Samples | Moisture (%) Ash (%) Fiber (%0) Fat (%) Protein (%) CHO (%)
A 39.67%°+0.23 0.50°+0.05 0.309+0.00 1.14940.45 9.53°+0.28 48.86°+0.11
B 39.57°+0.10 0.51°+0.01 0.35%0.07 1.409+0.18 9.95°+0.45 48.212+0.67
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C 39.05°+0.01 0.66™+0.13 | 0.40°+0.14 | 1.01%+0.46 11.05°+0.63 47.84°+0.11
D 39.83%+0.21 0.71°°+0.07 | 0.60°+0.00 | 1.08%+0.08 11.74°+0.29 46.05°+0.52
E 38.25%+0.29 0.67°+0.03 | 0.80°+0.14 | 2.40®+0.02 | 12.53*+0.01 | 45.36"+0.39
F 39.35°+0.01 1.02°+0.21 1.05%+0.07 2.50°+0.03 12.96°+0.00 43.12°40.32
G 39.31°+0.01 0.85%+0.01 | 1.15°%+0.08 | 1.81°+0.01 13.01%+0.22 43.87°4+0.30

Values are mean + standard deviation of triplicate determinations

Mean scores in columns with same letters are not significantly different (p>0.05).

Key: A= (100% wheat flour), B= (90% wheat and 10% banana flour blend), C= (100% wheat and 10% mango
flour blend), D= (80% wheat, 15% banana and 5% mango flour blend), E= (80% wheat, 15% mango and 5%
banana flour blend), F= (70% wheat, 20% banana and 10% mango flour blend), G= (70% wheat, 20% mango
and 10% banana flour blend).

Table 3: Vitamin Analysis of Bread Samples

s Vit A (mg/100 |Vit B1 (mg/100| Vit B2 (mg/100| Vit B3 (mg/100 | Vit B6 (mg/100 | Vit C (mg/100
amples
9) 9) 9) 9) 9) 9)
A 0.227+0.00 0.33°+0.00 5.119+0.00 4.679+0.00 0.237+0.01 0.069+0.00
B 0.227+0.00 0.33°+0.00 8.68°+0.00 4.689+0.11 0.26°+0.00 2.39°+0.00
C 0.48°+0.00 0.32°+0.00 8.49™+0.00 5.25°+0.00 0.329+0.01 2.44°+0.00
D 0.45%+0.00 0.372+0.00 10.999+0.00 5.35°+0.00 0.35°+0.01 2.55+0.00
E 0.49°+0.00 0.33°+0.00 11.92+0.00 5.31+0.00 0.482+0.01 3.20%+0.00
F 0.50°+0.00 0.32°+0.00 11.972+0.00 5.582+0.00 0.46°+0.01 2.36™+0.00
G 0.522+0.00 0.32°+0.00 11.59°+0.00 5.65%+0.00 0.482+0.00 2.429+0.00

Values are mean + standard deviation of triplicate determinations.
Mean scores in columns with same letters are not significantly different (p>0.05).
Key; Same as in Table 2

Table 4: Mineral Analysis of Bread Samples

Samples| K (mg/100 g) | Ca (mg/100 g) | Na (mg/100 g) | Mg (mg/100 g) | P (mg/100 g) | Fe (mg/100 g)
A 44.75%+0.14 18.849+0.01 4.91940.14 6.119+0.01 9.18%+0.01 0.55%+0.01
B 52.26+0.14 21.14+0.01 5.39'+0.01 6.56+0.00 12.30+1.41 0.63+0.01
C 71.15°+0.14 25.91°+0.01 5.55°+0.01 7.13%+0.02 15.22°+0.01 0.66°+0.01
D 83.179+0.01 27.73°+0.01 5.94%+0.01 7.36940.02 16.33%+0.10 0.769+0.00
E 87.62°+0.14 28.56°+0.00 7.16°+0.14 7.46°+0.02 16.14°+0.01 0.83°+0.01
F 91.56"+0.14 29.12°+0.01 7.86°+0.14 7.55°+0.02 17.57°+0.01 1.23°+0.01
G 98.06°+0.14 37.13%+0.01 9.40%+0.00 9.122+0.01 17.93°+0.01 1.25°+0.00

Values are mean + standard deviation of triplicate determinations. Mean scores in columns with same letters are
not significantly different (p>0.05).
Key; Same as in Table 2
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