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This study was carried out to assess the quality significance of wheat flour bread spiced with chili
pepper at varying proportion. Chemical composition and functional properties of spiced wheat flour
were determined. Physical characteristics, vitamin A, beta-carotene and sensory evaluation of spiced
bread were also evaluated. The results showed that the moisture ranged from 9.67-14.83%, protein
from 8.44-12.53%, ash from 0.69-3.57%, fiber from 0.84-1.47% and fat from 1.13-3.00%
respectively. The results of the proximate composition increased significantly (p<0.05) with increase
in chili pepper. The values recorded for wheat flour spiced with 10% was significantly higher.
Swelling power and water absorption capacity decreased significantly (p<0.05) with increase in chili
pepper. Significant difference (p<0.05) exists in the values of oven spring (6.19-7.27cm), loaf weight
(233.58-270.98 g) and specific volume (5.77-7.16 cm3/g) of the bread respectively. Inclusion of chili
pepper enhanced the colour, vitamin A and β-carotene of the bread. The bread spiced with 2% chili
pepper was most preferred by the panelists. This research suggested that inclusion of chili pepper in
bread production may promote value addition and utilization of chili pepper.
Practical implications
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The use of pepper is a new innovation that could encourage more people to consume bread and the
ability of piperine, an active ingredient in pepper that could improve bioavailability of micronutrients
in bread that could have been chelated by phytates and other constituents of flour. This will also
create opportunity for farmers that grow pepper and improve pepper utilization.
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1. Introduction
Bread is one of the important staple foods
consumed steadily and increasingly in Nigeria
(Shewry et al., 2002; Peighambardoust et al.,
2010; Olaoye et al., 2006; Landillon et al.,
2008). It constitutes major part of daily food
consumption and diet contributing up to about
40% of the daily calorie intake. It is often made
from hard wheat flour, yeast, fat, sugar, salt and
water (Olapade & Oluwole, 2013; PeluolaAdeyemi et al., 2016). Bread has been reported
as a good source of nutrients, such as
macronutrients (carbohydrates, protein, and fat)

and micronutrients (minerals and vitamins) those
that are essential for human health (Oluwajoba et
al., 2012).
Chili peppers are spicy or savory food additives
widely used in various countries. The hot
peppers have high value due to their colour,
flavor and pungency attributes (Barbero et al.,
2016). The pungency compound in pepper fruits
and their products are due to group of alkaloids
called capsaicinoids as reported by OrellanaEscobedo et al. (2013). Capsaicinoids are
secondary metabolites produced in the placenta
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of the fruits. According to some researchers, two
major capsaicinoids found in the pepper are
capsaicin
(trans-8methyl-N-vanillyl-6nonenamide) and dihydrocapsaicin (DHC; 8methyl –N- vanillylnonanamide). These two
compounds constitute approximately 90% of
total capsaicinoids content of chili peppers
(Barbero et al., 2016; Orellana-Escobedo et al.,
2013). The other compounds in chili peppers
include
nordihydrocapsaicin
(n-DHC),
homocapsaicin (h-C), homodihydrocapsaicin (hDHC) and nonivamide amongst others (Barbero
et al., 2016).
Nigeria is one of the major producers of pepper
in the World, accounting for about 50% of the
African production (Idowu-Agida et al., 2010).
According to Suleiman & Isah (2010), the
utilization and application of chili in
confectionary, medicinal and culinary purpose is
gaining more attention. The biological properties
and health benefits of capsaicin in chili peppers
has been reported. It is used for analgesic against
arthritis pain and inflammation, shows anticancer effects, anti microbial effects, antioxidant
effects, active against neurogenic inflammation
(burning and stinging of hands, mouth and eyes),
shows protective effects against cholesterol
levels and obesity, great effects on
gastrointestinal tract, cardiovascular and
respiratory system and great effects in the
treatment of rheumatoid and atherosclerosis
(Zeid et al., 2011; Barbero et al., 2016; GraciaBanuelos et al., 2017). Since bread production
and consumption is now on the increase and well
accepted by many people, the inclusion of this
health benefitting spice in the production of
bread may be necessary and the quality of this
bread need to be appropriately evaluated.
Therefore, the objective of this work was to
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determine the quality of wheat flour bread spiced
with chili pepper at varying proportion.
2. Materials and Methods
2.1. Materials
Wheat flour and other ingredients (bakers’ yeast,
granulated sugar, table salt, baking fat, vegetable
fat, dried red chili pepper) were purchased at
Mile 12 market, Lagos, Nigeria.
2.2. Production of Chili Pepper Powder
The dried red chili pepper were sorted,
winnowed, cleaned and milled in attrition mill to
reduce the dry chili flakes to powder. The pepper
powder was further sieved to fine particle size
using the 2mm-8mm US standard Mesh. The
fine powder was used to spice wheat flour at
ratio of 0, 2, 4, 6, 8 and 10% respectively.
2.3. Production of Bread Spiced with Chili
Pepper
The straight dough method was used to produce
the bread. This involved the addition of all the
ingredients (flour, salt, water, sugar, yeast etc),
mixing and kneading to obtain the dough as
described by Igabul et al. (2014). The dough
samples were placed in baking pans smeared
with vegetable oil and was covered for the dough
to ferment resulting in gas production and gluten
development for about 1 hour. The dough was
then baked in the oven at 230°C for 30 minutes.
The baked loaves were carefully removed from
the pans and allowed to cool and packaged in
polyethylene films prior to analysis.
2.4. Determination of Chemical Composition of
Wheat Flour Spiced with Chili Pepper
The moisture, protein, ash, crude fiber, fat and
carbohydrate were determined according to the
standard method (AOAC, 2006; Igbabul et al.,
2014).
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2.5. Determination of Functional Properties of
Wheat Flour Spiced with Chili Pepper
The swelling power, solubility, water absorption
capacity and bulk density were determined using
the method described by Adeleke & Odedeji
(2010).
2.6. Determination of Physical Properties of the
Bread Loaves Spiced with Chili Pepper
Oven spring: Oven spring was estimated from
the difference in height of dough before and after
baking.
Loaves weight: Loaves weight was measured 30
minutes after loaves were removed from the
oven using a laboratory scale (CE- 410I, Camry
Emperors, China).
Loaf volume: Loaves volume was measured
using the rapeseed displacement method as
modified by Giami et al. (2004).
Specific volume: The specific loaf volume was
determined by dividing the loaf volume by its
corresponding loaf weight (cm3/g) as described
by Peluola-Adeyemi et al. (2016).
2.7. Determination of Color Measurement of the
Bread Samples
Crust and crumb color were measured using
spectrophotometer .Samples were cut into cubes
of 2 x 2 x 2 cm and placed in the colorimeter.
The color attributes L*, a *and b* values were
recorded using the Spectra magic software. L*
defines lightness, a* denotes the red/green value
and b* the yellow/blue value. Three
measurements were taken from each sample.
2.8. Determination of Vitamin A and β-Carotene
Contents of Bread samples
Vitamin A: The vitamin A content of the bread
samples were determined by using the modified
spectophotometric method of the AMFFA
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(2011).The sample were irradiated with UV light
and its absorbance were measured. The
absorbance was proportional to the Vitamin A
content in the sample.
β-Carotene Content : Carotenoids extraction was
carried out following the modified method of
Shigeaki (1985).
2.9. Sensory Evaluation of Bread Spiced with
Chili Pepper
The sensory attributes of the bread samples
include the crust color, crumb color, texture,
taste, pungency and overall acceptability were
evaluated about 1hr after baking by 25 panelists
that are familiar with the bread using 9 points
hedonic scale where 9 is like extremely and 1 is
dislike extremely (Iwe, 2002).
2.10. Statistical Analysis
The data obtained were subjected to analysis of
variance (ANOVA) and the means were
separated by Duncan multiple range test.
3. Results and Discussion
3.1. Chemical composition of wheat flour spiced
with chili pepper
The chemical compositions of wheat flour spiced
with chili pepper are presented in Table 1. The
moisture content ranged from 9.67 - 14.83%.
The highest value was observed in wheat flour
spiced with 10% chili pepper while the lowest
found in wheat flour spiced with 2% chili
pepper. The values obtained for wheat flour
spiced with chili pepper from 4-10% were
significantly higher compared with the control
samples. This indicated that the level of chili
pepper in the wheat flour caused an increase in
the moisture content. There was no significant
difference (p>0.05) in the moisture of wheat

83

J. Food. Stab (2020) 3 (1): 81-91

Peluola-Adeyemi et al.

Table 1: Chemical composition of wheat flour spiced with chili pepper

Mean of same superscript within column are not significantly different at p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR + 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI PEPPER, C8WF
= 92% WHEAT FLOUR + 8% CHILI PEPPER, C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER

flour spiced with chili pepper from 4 -10%. The
increase in moisture content of this flour samples
could be attributed to the high moisture content
of chili pepper. Emmanuel-Ikpeme et al. (2014),
reported that Capsicum genus had the highest
moisture content of 11.16% followed by
Capsicum frutescens with a value of 10.14%
while Capsicum annuum had the least value of
9.43%. The high level of moisture in all the
samples investigated revealed that the flour had
high water activity which could enhance
microbial action bringing about food spoilage as
reported by Emmanuel-Ikpeme et al. (2014).
Therefore, long storage should be discouraged
except further drying is employed.
The protein content of the wheat flour spiced
with chili pepper ranged from 8.44 - 12.53%.
The highest value was observed in control wheat
flour. The values increased significantly
(p<0.05) as the level of chili pepper increases
from 2 - 10%. This result was in accordance
with Sowbhagya et al. (2015). These authors

reported that incorporation of chili spent residue
(CHSR) at 10% level was recommended as it
would improve the nutritional quality of bread.
The high protein content of wheat flour might be
traced to its high percentage of gluten present in
wheat flour. Therefore, pepper needs to be
combined with other foods of high protein value
in order to meet the protein requirements of
individuals.
The ash, crude fiber and fat contents ranged from
0.69 - 3.57%, 0.84 - 1.47% and 1.13 -3.00%
respectively. The values increased significantly
(p<0.05) with increase in inclusion of chili
pepper. This trend was similar with the work
reported by Berke & Shieh (2001). The low
fiber content in wheat flour could was in line
with the submission of Landillon et al. (2008).
Emmanuel-Ikpeme et al. (2014) reported that
Capsicum genus (long chili pepper) contain fiber
up to 6.44% when comparing three varieties of
chili pepper. Flour samples with high fiber
content could serve as an added nutritional
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advantage. According to Schneeman (2002),
crude fiber contributes to the health of the
gastrointestinal system and metabolic system in
man.
Carbohydrates and energy ranged from 65.97 74.46% and 335.52-355.70 kcal/100 g
respectively. The highest carbohydrate and
energy were found in wheat flour spiced with 2%
chili
pepper.
These
values
decreased
significantly (p<0.05) with increase in inclusion
of chili pepper. The decrease in carbohydrate
and energy value of this flour samples would
result in bread with low energy and carbohydrate
content.
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increased significantly (p<0.05) with increase in
level of chili pepper. Water absorption
characteristics represent the ability of a product
to associate with water under conditions where
water is limited (Singh, 2001). The water
absorption capacity of 2% flour spiced with chili
pepper was significantly higher compared with
other chili pepper spiced samples. The water
absorption capacity decreased significantly
(p<0.05) with increased in inclusion of chili
pepper. Sowbhagya et al. (2015), reported
similar trend in water absorption capacity of
wheat flour with supplementation of chili spent
residue.

Table 2: Functional properties of wheat flour spiced with pepper
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Mean of same superscript within column are not significantly different at p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR + 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI PEPPER,
C8WF = 92% WHEAT FLOUR + 8% CHILI PEPPER, C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER

3.2. Functional Properties of Wheat Flour
Spiced With Chili Pepper
The functional properties of wheat flour spiced
with chili pepper are as presented in Table 2.
Swelling power is an indication of the water
absorption index of the granules during heating.
The swelling power and solubility decreased and

The bulk density which values ranged from 0.70
-0.95 g/cm3 decreased as the inclusion of chili
pepper increased. Significant higher value
(p<0.05) was observed in the control wheat
flour. This observed trend was in agreement but
higher than the values reported by Mepba et al.
(2007). The high bulk density of flour suggested
suitability for use in food preparations
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(Adegunwa et al., 2014).The bulk density may
be affected by the particle size and the density of
the flour which could have relevant application
in packaging requirements and
material
handling (Adebowale et al., 2008).
3.3. Physical Characteristics of Bread Spiced
With Chili Pepper
The physical characteristics of bread spiced with
chili pepper are presented in Table 3. Oven
spring is the difference in the height of the bread
dough before baking and bread loaf after baking
(Mepba et al., 2007). The oven spring ranged
from 6.19-7.29 cm. There was significant
difference (p<0.05) in oven spring of the bread
samples. The highest value was observed in the
bread sample spiced with 2% chili pepper and
the bread sample spiced with 10% chili pepper
had the least value. The oven spring decreased
with increase in addition of chili pepper addition.

Peluola-Adeyemi et al.

However, samples spiced with chili pepper were
significantly lower to the control. The loaf
weight of the bread samples ranged from 233.58270.98 g. The values observed in bread samples
from the control were significantly higher
compared with bread samples spiced with chili
pepper. The loaf weight of chili pepper spiced
bread increased with incresase in inclusion of
chili pepper. The higher loaf weight observed in
the bread samples could have positive effect on
the bread at the retail end. This is in agreement
with the findings of Shittu et al. (2008). The
specific volume ranged from 5.77 - 7.16 cm3/g.
A lower specific volume was observed from the
bread samples with 8% chili pepper. The specific
volumes obtained in this study except for wheat
flour were higher than values reported by some
researchers (Oluwalana et al., 2012; Mepba et
al., 2007). The specific volume obtained in the
control bread samples was similar to that
reported by Mepba et al. (2007).

Table 3: Physical characteristics of bread spiced with chili pepper

Mean of same superscript within column are not significantly different at p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR + 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI PEPPER,
C8WF = 92% WHEAT FLOUR + 8% CHILI PEPPER, C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER
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The specific volume for a standard bread
according to China Grain Products Research and
Development Institute (CGPRDI) should be 6
cm3/g and should not be less than 3.5 cm3/g
(Malomo et al., 2011), only the control bread fell
in this range whereas bread samples spiced with
chili pepper were slightly higher than the
standard. The higher specific loaf volume of the
bread samples spiced with chili pepper could be
responsible for their higher weights. The result
was also in agreement with Sowbhgya et al.
(2015), who stated that the inclusion of chili
spent residue in bread at level of 5-10% affected
the physical characteristics of the bread.
3.4. Colour of Bread Samples Spiced with Chili
Pepper
The colours of bread samples spiced with chili
pepper are shown in Table 4. The values for the
colour L*, a* and b* increased significantly
(p<0.05) as the level of chili pepper increased.
The bread samples with 10% chili pepper had the
higher value of L*, a* and b*. The values of L*,
a* and b* of the bread samples were
significantly (p<0.05) higher than the control
samples. The high redness in the bread samples
could be due to its high content of capsanthin
which is the main carotenoid in red chili pepper.
Capsanthin was reported to be responsible for
the red colour in chili pepper and often
accounting for up to 50% of the total carotenoid
content (Suna et al., 2009). The combination of
high lightness (L*), redness (a*) and yellowness
(b*) could indicate that the bread spiced with
chili pepper could be a form of attractiveness to
the consumer compared to the control bread.
Therefore, adding chili pepper could enhance the
color of the bread (Aziah & Komathi, 2009).
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Table 4: Colour of bread spiced with chili pepper

Mean of same superscript within column are not significantly different at
p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR
+ 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI
PEPPER, C8WF = 92% WHEAT FLOUR + 8% CHILI PEPPER,
C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER

3.5. Vitamin Content of Bread Spiced With Chili
Pepper
The vitamin A and β-carotene contents of the
bread samples spiced with chili pepper are
presented in Table 5. The vitamin A and βcarotene of the bread samples ranged from 0.03 0.59 mg/100 g and 0.58-7.58 mg/100 g
respectively. The vitamin A and β-carotene
increased significantly (p>0.05) as the level of
chili pepper increased. Riza et al. (2015)
reported that β-carotene are readily available in
vegetables and this results was in agreement with
their findings in the incorporation of pepper
leaves.
3.6. Sensory Evaluation of Bread Samples Spiced
with Chili Pepper
The results of sensory evaluation of bread
samples spiced with chili pepper are presented in
Table 6. The inclusion of chili pepper in the
bread samples increased the crumb color,
creating an attractive appearance significantly as
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Table 5: Vitamin A and beta-carotene of bread
spiced with chili pepper

Mean of same superscript within column are not significantly different at
p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR
+ 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI
PEPPER, C8WF = 92% WHEAT FLOUR + 8% CHILI PEPPER,
C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER

Peluola-Adeyemi et al.

the taste, firmness, texture, crust colour,
pungency and the overall acceptability of the
bread samples spiced with chili pepper. The level
of pungency could be attributed to the high
content of capsaicin infused by the chili pepper.
Zeid et al. (2011), reported that capsaicin is
made up of about 71% of the total capsaicinoids
in most of the pungent varieties. The bread
samples spiced with 2% chili pepper was the
most preferred while 10% chili pepper was least
preferred. The decrease in the acceptability of
the bread samples spiced with chili pepper could
also be due to high level of pungency infused by
capsaicin in the chili pepper. It was reported by
Riza et al. (2015) that chili spent residue
(CHSR) at 5-15% level in bread affected the
bread sensory characteristics.

Table 6: Sensory Evaluation of Bread Spiced With Chili Pepper

UNICEF (2018) defines complementary food as
“any non-breast milk foods or nutritive liquids
that are readily consumed and digested by the
young child and that provide additional nutrition
to meet all the growing child's needs during this
period”. This process starts when breast milk
Mean of same superscript within column are not significantly different at p>0.05. C0WF = 100% WHEAT FLOUR (CONTROL), C2WF = 98%
WHEAT FLOUR + 2% CHILI PEPPER, C4WF = 96% WHEAT FLOUR + 4% CHILI PEPPER, C6WF = 94% WHEAT FLOUR + 6% CHILI PEPPER,
C8WF = 92% WHEAT FLOUR + 8% CHILI PEPPER, C10WF = 90% WHEAT FLOUR + 10% CHILI PEPPER

the panelists rated the bread samples with chili
pepper higher than the control. This could be
attributed to the high content of capsanthin (Suna
et al., 2009). As the inclusion of chili pepper in
bread samples increased, there was decrease in

4. Conclusion
In conclusion, the 10% inclusion of chili pepper
in wheat flour improved the protein, ash, fiber
and fat contents of the bread samples. The
swelling power, water absorption capacity and
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bulk density decreased with inclusion of chili
pepper at 2% in the wheat flour. The oven spring
and specific volume of the bread spiced with 2%
chili pepper were significantly higher compared
to other levels of chili pepper. The inclusion of
chili pepper increased the colour values (L*, a*,
b*), vitamin content and the β-carotene in the
bread samples. This study also revealed that
inclusion of chili pepper at 2% in bread was
most preferred by the panelists.
Conflict of interest
The authors declare that there are no conflicts of
interest.
Ethics
This Study does not involve Human or Animal
Testing.
References
Adebowale, A.A., Sanni, S.A. & Oladapo, F.O.
(2008). Chemical, functional and sensory
properties of instant yam breadfruit flour. Nigerian
Food Journal, 26 (1), 2-12.
Doi:10.4314/nifoj.v26i1.47417
Adegunwa, M.O., Adebowale, A.A., Bakare, H.A. &
Ovie, S.G. (2014). Compositional characteristics
and functional properties of instant plantain
breadfruit flour. International Journal of Food
Research, 1, 1-7.
Adeleke, R.O. & Odedeji, J.O. (2010). Functional
properties of wheat and sweet potato flour blends.
Pakistan Journal of Nutrition, 9 (6), 535-538.
Doi:103923/pjn.2010.535.538
AOAC (2006). Official methods of analysis of
AOAC International (17th ed.). Gaitherburg. USA:
AOAC International Inc.

Peluola-Adeyemi et al.

ASEAN Manual of Food Analysis (AMFA) (2011).
Institute of Nutrition, Mahidol University Thailand.
Pp : 81-87.
Aziah, A.N. & Komathi, C. (2009). Physicochemical
and functional properties of peeled and unpeeled
pumpkin flour. Journal of Food Science, 74, 328333.
Doi:10.1111/j.1750-3841.2009.01298
Barbero, G.F., Liazid, A., Azaroual, L., Palma, M. &
Barroso, C.G. (2016). Capsaicinoid contents in
peppers and pepper-related spicy foods.
International Journal of Food Properties, 19, 485493.
Doi:10.1080/10942912.2014.968468
Berke, T.G. & Shieh, S.C. (2001). Hand book of
herbs and spices: capsicum, chilies, paprika, bird’s
eye chili. Woodhead Publishing Limited,
Cambridge. Pg 124-135.
Doi:10.1533/9781855736450.111
Emmanuel-Ikpeme, C., Henry, P. & Okiri, O.A.
(2014). Comparative evaluation of the nutritional,
phytochemical and microbiological quality of three
chili pepper varieties. Journal of Food and
Nutrition Sciences, 2 (3), 74-80.
Doi:10.11648/j.jfns.20140203.15
Giami, S.Y., Amasisi, T. & Ekiyor, G. (2004).
Comparison of breadmkaing properties of
composite flour from kernels of roasted and boiled
African breadfruit (Treculia africana) seeds.
Journal of Raw Material Research, 1, 16-25.
Doi:10.12691/ajfst-4-2-2
Gracia-Banuelos, M.L., Sanchez, E., Garda-Bejar, A
.A., Munoz-Marquez, E., Soto-Pana, J.M. & OjedaBarrrios, D.L. (2017). Nitrogen use efficiency and
yield in response graft bell pepper cultivars.
Emirates Journal of Food and Agriculture, 29 (6),
420-428.
Doi:10.9755/ejfa.2016-09-1182
Idowu-agida, O.O., Nwaguma, E.I. & Adeoye, I.B.
(2010). Cost implication of wet and dry season
pepper production in Ibadan, Southwestern Nigeria.

89

J. Food. Stab (2020) 3 (1): 81-91

National Horticultural Research Institute, Ibadan,
Nigeria. Agriculture and Biology Journal of North
America, 1(4), 495-500.
Igbabul, B., Num, G. & Amove, J. (2014). Quality
evaluation of composite bread produced from
wheat, maize and orange fleshed sweet potato
flours. American Journal of Food Science and
Technology, 2 (4), 109-115.
Doi:10.12691/ajfst-2-4-1
Iwe, M.O. (2002). Hand Book of Sensory Method
and Analysis by Rojoint Communication Service
Limited, Enugu.
Landillon, V., Cassan, D., Morel, M.H. & Cuq, B.
(2008). Flowability, cohesive, and granulation
properties of wheat powders. Journal of Food
Engineering, 86, 178-193.
Doi:10.1016/j.jfoodeng.2007.09.022
Malomo, S.A., Eleyinmi, S.F. & Fashakin, J.B.
(2011). Chemical composition, rheological
properties and bread making potentials of
composite flours from bread fruits, breadnut and
wheat. African Journal of Food Science, 5 (7), 400410.
Mepba, D.H., Eboh, L. & Nwaojigwa, S.U. (2007).
Chemical composition, functional and baking
properties of wheat-plantain composite flours.
African Journal of Food Agriculture Nutrition and
Development, 7 (1), 1-22.
Olaoye, O.A., Onilude, A.A. & Idowu, O.A. (2006).
Quality characteristics of bread produced from
composite flours of wheat, plantain and soybeans.
African Journal of Biotechnology, 5, 1102-1106.
Olapade, A.A. & Oluwole, O.B. (2013). Bread
making potential of composite flour of wheat-acha
(Digitaria exilis staph) enriched with cowpea
(Vigna unguiculata L. walp) flour. Nigerian Food
Journal, 31 (1), 6-12.
Doi:10.1016/S0189-7241(15)30050-3
Oluwajoba, S.O., Malomo, O. Ogunmoyela, O.A.B.,
Dudu, O.E.O. & Odeyemi. (2012). Microbiological
and nutritional quality of warankashi enriched

Peluola-Adeyemi et al.

bread. Journal of Microbiology, Biotechnology and
Food Sciences, 2 (1), 42-68.
Oluwalana, B., Malomo, S.A. & Ogbodogbo, E.O.
(2012). Quality assessment of flour and bread from
sweet potato wheat composite flour blends.
International Journal of Biological and Chemical
Sciences, 6 (1), 65-76.
Doi:10.4314/ijbcs.v6i1.6
Orellana-Escobedo, L., Garcia-Amezquita, L.E.,
Olivas, G.I., Ornelas-paz, J.J. & Sepulveda, D.R.
(2013). Capsaicinoids content and proximate
composition of mexican chili peppers (Capsicum
spp) cultivated in the state of chihuahua. Journal
of Food, 11 (2), 179-184.
Doi:10.1080/19476337.2012.716082
Peighambardoust, S.H., Fallah, E., Hamer, R.J. &
Goot, A.J. (2010). Aeration of bread dough
influenced by different way processing. Journal of
Cereal Science, 51(1), 89-95.
Doi:10.1016/j.jcs.2009.10.002
Peluola-Adeyemi, O.A., Obi T.E. & Ugbogu, D.I.
(2016). Effect of temperature and time on the
physical properties of bread produced from wheatcocoyam
flour
using
response
surface
methodology. Journal of Food Technology
Research, 3 (2), 63-71.
Doi:10.18488/journal.58/2016.3.2/58.2.63.71
Riza Abilgos-Ramos., Rosaly, V. Manaois., Melia V.
Morales. & Henry F. Mamucod. (2015). Quality
characteristics and consumer acceptability of salt
bread supplemented with pepper (Capsicum sp)
leaves. Food Science and Technology Research, 21
(1), 117-123.
Doi:10.3136/fstr.21.117
Schneeman,
B.O.
(2002).
Gastro-intestinal
physiology and functions. British Journal of
Nutrition, 88 (2), 159-163.
Shewry, P.R., Halford, N.G., Belton, P.S. & Tatham,
A.S. (2002). The structure and properties of gluten:
an elastic protein from wheat grain. Philosophical
Transactions Royal Society, 357, 133-142.

90

J. Food. Stab (2020) 3 (1): 81-91

Doi:10.1098/rstb.2001.1024
Shigeaki, T. (1985). Determination of green leaf
carotenoids bh HPLC. Agricultural and Biological
Chemistry, 49 (4), 1211-1213.
Doi:10.1080/00021369.1985.10866880

Peluola-Adeyemi et al.

Cite this paper as: Peluola-Adeyemi, O.A., Bolaji,
O.T., Adepoju, P.A., Adeyeye, S.A.O., Bello, I.E
(2020). Quality Significance and Assessment of
Bread Spiced with Chili Pepper (Capsicum
annuum). Journal of Food Stability, 3 (1): 81-91
DOI: 10.36400/J.Food.Stab.3.1.2020-0030

Shittu, T.A., Dixon, A., Awonorin, S.O., Sanni, L.O.
& Maziyadixon, B. (2008). Bread from composite
cassava-wheat flour II: effect of cassava genotype
and nitrogen fertilizer on bread quality. Food
Research International, 41, 568-578.
Doi:10.1016/j,foodres.2008.03.008
Singh, U. (2001). Functional properties of grain
legume flours. Journal of Food Science and
Technology, 38 (3), 191-199.
Sowbhagya, H.B., Soumya, C., Indrani, D. &
Srinivas,
P.
(2015).
Physico-chemical
characteristics of spent residue and its effect on
rheological, microstructural and nutritional
qualities of bread. Journal of Food Science and
Technology, 52 (11), 7218-7226.
Doi: 10.1007/S13197-015-1824-1
Suleiman, A & Isah, S.I. (2010). Spatial integration
of selected markets of dried chili pepper and ginger
in northern Nigeria. Savannah Journal of
Agriculture, 5, 29-37.
Suna Kim, Tae Youl Ha. & In Kyeong Hwang
(2009). Analysis, bio-availability and potential
health effects of capsanthin, natural red pigment
from capsicum spp. Food Reviews International,
25(3): 198-213.
Doi:10.1080/87559120902956141
Zeid, A.A., Yacine, B.H.A., Mohamed, A.H. &
Ayman, A.G. (2011). Determination of capsaicin
and dihydrocapsaucin in capsicum fruits samples
using high performance liquid chromatography.
Molecules, 16 (10), 8919-29.
Doi:10.3390/molecules16108919

91

