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Abstract: The use of wheat flour in combination with coconut
milk in the production of bread was studied. The coconut milk
was used to substitute water in different ratios of water: coconut
milk, which is 100:0; 80:20; 50:50; 20:80 and 0:100. The bread
loaves were produced using the straight — dough procedure and
subsequently evaluated for proximate analysis, physical
characteristics and sensory attributes. From the results of the
proximate composition of bread samples, it was revealed that
there were significant differences (p<0.05) in all the parameters
analyzed. The moisture content of the bread samples fall within
the range of 24.01% to 30.36%. The other nutrients includes
protein, fat, crude fibre and ash were in the ranges of 7.66% to
14.01%; 5.01% to 24.59%; 2.08% to 6.27% and 1.02% to 3.01%
respectively. From the results, is was observed the protein
content, fat content, fiber content and ash content of the bread
samples increased with increasing substitution of water with
coconut milk, while carbohydrates decreased. In the same vein,
the energy content of the bread samples increased as the level of
fortification with coconut milk increased from 288KJ to
389.86KJ. The physical characteristics of the bread samples
revealed a decrease in dough expansion from 410.00cm to
375.40cm as the level of substitution increases while that of the
loaf weight increases with the increase in the level of substitution
with coconut milk. In the sensory analysis, it was observed that
the panelists liked all the bread samples although bread samples
produced with 100% coconut milk was best preferred in terms of
aroma and taste.
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I. INTRODUCTION

read is an important staple food and the second most

widely consumed non-indigenous food product after rice.
The consumption is steady and increasing in Nigeria. A flour
confectionary regarded as solid foam with a multitude of
pockets of carbon dioxide distributed uniformly throughout its
bulk 3. It is basically a yeast-raised bakery product that has
a honey comb structure. The consumption of bread and other
baked goods such as biscuits, doughnuts and cakes produced
from wheat flour has become very popular in Nigeria and
most developing nations of the tropics especially among
children ™. The low protein content of wheat flour, which is
the most vital ingredient used for the production of different
kinds of baked goods has been of major concern in its
utilization. The enrichment of bread and other cereal based

confections with legume flours, particularly in regions where
protein utilization is inadequate has long been recognized .

Coconut (Cocos nucifera Linn.; Family-Palmae) is one of the
most extensively grown and used nuts in the world and is
rated as one of the most important of all palms. Out of the
100 products that are directly or indirectly made from
coconuts, eight are important in world trade ™.Coconut can
also be used to produce desired texture in cookies, candies,
cakes, pies, salads and desserts. Coconut is commercially
viable because of its rich nutritive values. The health and
nutritional benefits that can be derived from consuming
coconuts are unique and compelling. Coconuts are used freely
as a refreshing drink and as an ingredient of confectionary,
ice, biscuits, cakes and bread. Coconut oil is used as cooking
oil, hair oil and lamp oil and as an essential ingredient in soap
making . In the feeding experiments for malnourished
children conducted in one of the poorest areas, coconut oil
proved to be better source of dietary fat compared to soybean.
Also worth mentioning was the use of coconut-based
activated carbon in cleaning the Chernobyl victims system
from radioactive elements .Coconuts are highly nutritious
and rich in fibre, vitamins C, E, B1, B3, B5 and B6 and
minerals including iron, selenium, sodium, calcium,
magnesium and phosphorous. Unlike cow's milk, coconut
milk is lactose free so can be used as a milk substitute by
those with lactose intolerance . The fats and oils in
coconuts are, like those derived from other sources, made up
of molecules called fatty acids. Coconut oil is composed
predominately of medium-chain fatty acids (MCFA), or
medium-chain triglycerides (MCT), while coconut milk is
high in saturated fat, it is much healthier than other saturated
fat products, and the fat is easily metabolized by the body .
Coconut milk also offers some particular health benefits. It is
anti-carcinogenic, anti-microbial, anti-bacterial, and anti-viral.
The main saturated fat that it contains, lauric acid, is also
found in mother's milk and has been shown to promote brain
development and bone health ©.

This study is therefore aimed at exploiting the use of coconut
milk in bread production thereby fortifying the bread product
and increasing the diversion and utilization of coconut as
means of adding more value to the nut .
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Il. MATERIALS AND METHODS
Source of raw materials

The raw materials used for this project work were purchased
at Onitsha, in Anambra State, Nigeria They include coconut,
wheat flour (Golden penny), instant dried yeast (valine-instant
yeast), baking fat, sugar and salt.

Production of Coconut milk

Ten heads of coconut was broken .The coconut white meat
(flesh) was separated from the coconut shell. The white
coconut meat was finely grated and milled in an attrition mill
with about 3 litres of water to obtain the coconut slurry. Next,
the coconut slurry was squeezed through cheesecloth and the
filtrate collected was the coconut milk. About 300ml of
coconut milk was used in the bread production of each batch.

Production of bread

The method reported by Ihekoronye © was modified and used
for the production of bread as shown in Figure 1. The Wheat
bread was produced by dissolving 50 g of sugar, 15.0 g of
yeast and 6.0 g of salt in warm water / warm coconut milk and
stirred thoroughly until all ingredients dissolved. 500 g of
wheat flour were then mixed with 10 g of fats in a stainless
steel bowl mixer using a wooden spoon. This was then mixed
with the wet already prepared ingredients. The resultant dough
was proofed in the bowl for 30 min, kneaded and transferred
into an already greased aluminum loaf pan. The pan dough
was rounded with a spatula, proofed again for 45 min and
baked at 250°C for 15min. The baked bread was removed
from the pan, cooled for 10 min and packaged in a
polyethylene bag.

From the above method, five different formulations of wheat
coconut milk bread were obtained by varying the ratios of
water and coconut milk. The details of the ingredients used in
the formulation are shown in Table 1.

Table 1: Recipe for the production of wheat/coconut milk bread

Code | Wheat(g) | Fat(g) S(g;t Y(eg E;St Sl(Jg)ar Wantﬁlr/kcz;?)n ut
WWB 500 10 6 15 50 300/0
WCE 500 10 6 15 50 240/60
WCF 500 10 6 15 50 150/150
WCT 500 10 6 15 50 60/240
WwCB 500 10 6 15 50 300/0

*WWB Conventional wheat bread

*WCB Wheat bread produced with the ratio of 4:1 of
water: coconut milk

*WCF Wheat bread produced with equal ratio of water and
coconut milk

*WCT Wheat bread produced with the ratio of 1:4 of water:
coconut milk
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*WCB Wheat bread produced with only coconut milk

Mixing of ingredients (sugar, salt , yeast, warm
water/cocinut milk)

Pre mixing of flour
Mixing

Proofing (30 min)

l

Kneading
Molding (Shaping)
Panning Proofing (45 min)
Baking (250°C for 15 min)
Cooling (10 min)
Bread

Packaging
Figure 1: Flow chart for the production of Wheat bread.

I1l. CHEMICAL ANALYSIS

The moisture, protein, fat, ash and crude fibre contents of the
bread samples was carried out according to the methods of
AOAC Pl and this were determined in triplicates. The
carbohydrate was determined by difference. The food energy
was calculated using the Atwater factor 4 x protein, 4 x
carbohydrates, 9 x fat *°!.

Dough expansion

The determination of baking expansion capacity followed the
procedures proposed by Maeda ™. The diameter of each
dough ball was measured with a vernier caliper before and
after baking. Baking expansion capacity was calculated by
using the relation between the initial average diameter of the
dough balls before baking and their final average diameter
after baking.

Loaf weight determination

Loaf weight was determined by measuring the weight of the
loaf sample in a calibrated weighing balance. This was read
off in grams
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Sensory Evaluation

Sensory evaluation of bread samples was conducted using a
20 member untrained panelists drawn from the federal
polytechnic oko. The test was conducted while the samples
were still fresh. The panelists were required to observe the
sample, taste and score. Then rinse their mouth with water
before tasting another sample. The products were analyzed
based on the following parameters of appearance, aroma,
taste, texture and overall quality using a nine-point hedonic
scale where 1 = dislike extremely and 9 = like extremely .

IV. STATISTICAL ANALYSIS

The data obtained from proximate analysis and physical
characteristics were statistically subjected to analysis of
variance (ANOVA) and means separated using Duncan’s
multiple range tests The least significant difference (L.S.D)
value was used to determine significant differences between
means and to separate means at p< 0.05 using SPSS package
version 16.0

V. RESULTS
Table 2: Mean Composition of the Chemical and Physical Analysis
SAMP
LES
Pa'ar?ete WWB | WCE | WCF | wcT | weB
Moisture .
content | 30.36% | 28.01° i%%% 25000 | 24.01°
(%) $0556 | 0.032 | “ | £0.000 | £0.026
C
Protein( | 7.66% | 956% | 9| 1358 | 14.00°
%) 0035 | 0020 | % | 20010 | £0.015
12.36°
5.01°% | 8.45% 20.97° | 24.59*
0,
Fat) | 5026 | 0.050 J_ro(.)oz +0.012 | +0.023
1.02%+ | 1.89% | 257°+ | 2.88"+ | 3.01%
0,
Ash(®) | 5020 | 0035 | 0020 | 0.006 | 0.011
ﬁg’rr:c(’;) 208+ | 350% | 467 | 594+ | 6.27°+
% | 0020 | 0035 | 0020 | 0040 | 0.015
C
Carbohyd | 53.20° | 48.61° ‘i%‘g’l 31.66° | 28.11°
rates(9) | 0020 | 0031 | “ 1 | £0.015 | £0.025
. 30869 | 328.8 | 369.75 | 389.86
E”er)gy(kl ffg'gg 40,02 | 2%40.0 | *+0.04 | 4005
0. 0 2 2 3
Dough
. 400.01 | 3950 | 386.00 | 375.40
e’ | Hoos | "008 | 000 | 4000 | %2001
0. 2 15 6 0
Loaf | 20400 | 50090 | 21001 51599 | 21500
weight(g) | +0.01 | 0 ®+0.01 | *+0.01
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Means of triplicate determination, Means with different
superscripts along the row denote significant difference at p <
0.05 level

*WWB Conventional wheat bread

*WCE Wheat bread produced with the ratio of 4:1 of water:
coconut milk

*WCF Wheat bread produced with equal ratio of water and
coconut milk

*WCT Wheat bread produced with the ratio of 1:4 of water:
coconut milk

*WCB Wheat bread produced with only coconut milk

Table 3: Mean values for the sensory scores of bread samples

Sensory | Attributes
Sampl
é?gee Appiaranc Aroma Taste Texture acc(z\;;gg: : ity
WWB 8.15 7.45 7.68 7.70 8.10
WCE 8.00 7.45 7.64 7.70 8.00
WCF 7.88 7.65 7.40 7.63 7.80
WCT 7.89 7.73 7.30 7.80 7.75
WCB 750 7.90 7.20 7.80 7.70

*WWB Conventional wheat bread

*WCB Wheat bread produced with the ratio of 4:1 of
water: coconut milk

*WCF Wheat bread produced with equal ratio of water and
coconut milk

*WCT Wheat bread produced with the ratio of 1:4 of water:
coconut milk

*WCB Wheat bread produced with only coconut milk
V1. DISCUSSION

Table 2 shows the chemical composition as well as physical
characteristics of the bread samples. From the table, it can be
observed that there were significant differences (p<0.05) in all
the parameters analyzed. The moisture content of the
conventional bread sample was the highest (30.36%) while the
sample containing 100% coconut milk was the least (24.01%).
This result implies that, the moisture content of the samples
decreased with increase in the levels of coconut milk. The
decrease in moisture level with increase in level of
substitution might serve as an indication of increasing storage
stability. The bread samples produced with 100% fresh
coconut milk had the highest protein content (14.01%). This
was expected because coconut is rated as a nut with high
protein content. The substitution of water with fresh coconut
milk resulted to the increment of the protein content of the
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bread samples. This will in turn improve the nutritional
quality of the bread produced with fresh coconut milk. The
high protein content in the bread would be of nutritional
importance in most developing countries like Nigeria where
many people can hardly afford quality proteinous foods
because of their high cost. This addition effect was also
observed for fat, ash and crude fibre. In other words, the fat,
ash and fibre contents of the bread samples increased as the
level of fortification with fresh coconut milk increased.
Coconut milk has been reported to be high in minerals and
vitamin content 2. However, the opposite effect (subtraction
effect) was observed for carbohydrate. The carbohydrate
content of the bread samples decreased gradually with
increasing level of substitution with coconut milk. A decrease
was observed in the level of carbohydrate from 53.20% to
28.11% (Table 2). The energy content of the bread samples
ranged from 288 KJ/100g to 389.86KJ /100g. The increase in
the energy content of the bread samples could be attributed to
the high fat contents. Although coconut milk is high in
saturated fat, it is much healthier than other saturated fat
products, and the fat is easily metabolized by the body ™%,

From Table 2, it was also observed that the dough expansion
and loaf weight were significantly different (p<0.05) from all
the samples; The conventional bread sample had the highest
dough expansion (410+0.04cm) while the least expansion was
from the bread samples produced from 100% coconut
milk(375+0.01cm). There was an increase in bread weight in
the bread samples produced with 100% coconut milk
(215£0.01g) than the conventional bread (204+0.01g). This
increase can be attributed to the high calorific value.

The result of the sensory evaluation is shown in Table 3. From
the result, the appearance of all the bread samples was good
although the bread sample produced from 100% coconut milk
had the least mean value (7.50) which can be attributed to
fresh coconut milk colour. The best texture and aroma as
indicated by the panelist was from the bread samples with
100% coconut milk which had a mean value of 7.80 and 7.90
respectively. In terms of overall acceptability, the
conventional bread sample was rated the highest (8.10).

VII. CONCLUSION AND RECOMMENDATION

In Nigeria today, partial or total substitution of wheat flour
with flour of other cereals, legume or oil seeds can serve as a
means of diversifying and upgrading local agricultural food
products. From the results of the proximate and sensory
characteristics of bread samples from wheat coconut milk, it
was observed that the use of coconut milk in bread production
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produced bread product of high nutritional value and sensory
acceptability. Nevertheless, storage stability of bread
produced using wheat coconut milk should be carried out in
future to ascertain the shelf life and the level of acceptability
of the loaf after the storage period.
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