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Abstract

The study was carried out on production and evaluation of biscuits from wheat (Triticum aestivum) and
red kidney bean (Phaseolus vulgaris) flour blends. The red kidney bean seed were sorted, cleaned,
blanched, drained, oven dried, dehulled, winnowed, milled, sieved to obtain the red kidney bean flour.
The wheat flour was blended with red kidney bean flour in the ratio of 100:0 (sample A), 90:10 (sample
B), 80:20 (sample C), 70:30 (sample D) and 60:40 (sample E). The biscuits were produced using
standard method and packaged. The Biscuits were subjected to chemical analysis and, sensory
evaluation while functional properties were done on the flour samples. The results were further analyzed
statistically using standard analytical tool. The results of the proximate composition showed that the
moisture content of the samples ranged from 4.18+0.24 to 5.71+0.27%, protein 10.03+0.14 to
15.97+0.17%, fat 14.55+0.34 t016.44+0.22%. The energy value was between 432.25+0.56 to
456.04+£0.95%. The physical properties showed that diameter ranged from 3.27+0.02cm to
3.95+0.04cm. The functional properties showed that wheat and red kidney bean flours had swelling
capacity 7.63+0.03 to 9.25+0.01 g/ml and bulk density 0.68+0.01 to 0.80+0.03 g/mg. The result of the
sensory evaluation showed that appearance ranged from 8.25+0.55 to 8.65+0.59, taste 8.15+0.99 to
8.70+0.47, and general acceptability 8.25+0.64 to 8.45+0.76. Biscuit with up to 60% blends of wheat
flour and 40% red kidney beans flour should be recommended to biscuit industries because of increase
in the protein level to fight kwashiorkor in a community where it is endemic.
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1. Introduction

Biscuits are one of the most popular cereal foods apart from bread, consumed in Nigeria. They are ready
to eat, convenient and inexpensive food product containing digestive and dietary principles of vital
importance. It is flat crisp and may be sweetened or unsweetened according to preferences. Biscuit can
be made from hard dough, hard sweet dough or short or soft dough. It is produced by mixing various
ingredients like wheat flour, fat sweetener and water to form dough (Olaoye et al., 2007). The dough
formed unlike bread is not allowed to ferment and then, it is baked in the oven.
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In Nigeria, ready to eat baked products (snack) consumption is continually growing and there has been
increasing reliance on imported wheat (Akpapauman and Darbe, 1999). Mixture of legume and cereal
flours based products could be a good option for increasing the intake of essential amino acid (Abimbola
et al., 2020). In addition, legume proteins are rich in lysine and deficient in sulphur containing amino
acids. Whereas cereal proteins are deficient in lysine, but have adequate amount of sulphur amino acids.
Therefore, the combination of grain with legume proteins would provide better overall essential amino
acid balance, helping to overcome the world protein calorie malnutrition problem (Irshad et al., 2014).

Wheat (Triticum aestivum) is the most widely produced cereal in the world, most of which is destined
for human consumption; thus its contribution to energy intake is significant. Wheat flour is a powder
made from milling of wheat grain. Wheat flour (also hard flour) has high gluten content between 12 %
to 14 % and its dough has elastic toughness that holds its shape well once baked (Abimbola et al., 2020).

African kidney bean (Phaseolus vulgaris L), is an excellent source of vegetable proteins, starch, dietary
fibre, vitamins (especially the B group) and minerals, particularly, potassium, iron, zinc, magnesium,
manganese and molybdenum (Audu and Aremu, 2011). Natural antioxidants especially anthocyanins
are present in the bean. It is very low in fat Eknayake et al., 1999). Hence, the African kidney bean has
the potential of improving the nutritional quality and status of poor diets.

There is need to reduce or eliminate the importation of wheat flour and save foreign exchange. High
cost of wheat flour leads to high cost of biscuit and therefore a need for an alternative flour.
Domestically grown raw materials like red kidney beans which are underutilized can be utilized in
baking. The need to reduce post-harvest losses of red kidney beans cannot be overemphasized. Red
kidney beans can be preserved and made available all year round in form of snacks, like biscuit, etc.
Protein-calorie malnutrition problem is also common in developing nation. Cereal as a staple is deficient
in some essential amino acids like lysine and therefore a need to blend with legume flour. Therefore,
this study intends to produce biscuits from flours obtained from wheat and kidney bean and evaluate
the nutritional, functional properties, physical properties and sensory acceptance.

2. Materials and Methods

2.1 Procurement of Raw Materials. The raw materials which were commercial wheat flour, red kidney
beans, sugar, margarine, salt, baking powder, flavor and milk were bought from Ogbete main market in
Enugu North Local Government Area of Enugu State, Nigeria.

2.2 Preparation of Kidney Bean Flour. The method described by Chaudhary and Sharma (2013) with
slight modifications was followed in the preparation of red kidney bean flour. The beans were
thoroughly cleaned, to remove extraneous materials and dirt, blanched in hot water (1:5w/v) at 100°C
for 30 min, drained, oven dried at 55°C for 6 hours, dehulled, winnowed, milled, sieved using sieve
mesh of 60mm size, packaged in an air tight container, for subsequent use.

2.3 Formulation of Flour Blends. To formulate different flour blends a Completely Randomized
Design (CRD) was adopted for this study design. In this design, red kidney bean and wheat flours were
blended together at different ratios and used to produce different samples of biscuits. The wheat and
red kidney bean flours were thoroughly mixed together in the ratios of A-100:0, B-90:10, C-80:20, D-
70:30 and E-60:40 respectively in a mixer to produce composite flours. The composite flours produced
were packaged separately and kept for biscuit production.

2.4 Preparation of Biscuits. The biscuits were prepared using the method as described by Ishiwu, et
al. (2014). The ingredient included (g) Flour 100, Fat 20, salt, sugar 25, baking powder 2, milk 8, then
vanilla 2.5ml and water 50ml. The composite flours were blended with other baking ingredients in a
mixer, water was added carefully in bits to form dough. The dough was rolled and cut into circular
shape of 5 cm diameter. Baking was carried out at 180°C for 20 min After baking, the biscuit samples
were cooled and stored in polythene bags until needed for analysis.
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2.5 Determination of Proximate chemical composition of each sample. Standard procedures of
AOAC were used to determine the moisture, ash, crude protein, crude fat, and crude fiber content
AOAC (2010). Available carbohydrate content was calculated by subtracting the summation of the
percentage of moisture, ash, crude protein, crude fat, and crude fiber content from 100%.

2.6 Functional Properties. Water and oil absorption capacities was determined using a method
described by Abbo et al. (2016), bulk density was by the method described by Nwosu (2012) and
swelling capacity by the method described by Ojinaaka and Nnorom (2015).

2.7 Physical Parameters. The biscuits physical characteristics, such as: diameter, thickness were
measured with digital vernier calipers with 0.01mm precision except weight calculated by the method
described by Man et al. (2011). The break strength of the biscuit was determined using the method
described by Giwa and Ikujenlola (2010).

2.8 Sensory Evaluation. The biscuit samples were presented separately for 20 semi trained panelist in
the sensory evaluation room in food pilot plant of Food Technology Department, IMT, Enugu for
sensory acceptance tests. The parameters evaluated include appearance, taste, mouth feel, texture and
general acceptability. The samples were evaluated on nine (9) point Hedonic scale method as described
by Peryam and Pilgrim (1957).

2.9 Statistical Analysis. All measurements were carried out in triplicate for each of the samples except
for sensory evaluation. The mean and standard deviation (SD) were calculated. The data generated
were subjected to one-way analysis of variance (ANOVA) using Special Package for Service Solution
(SPSS Version 20) software. Values were presented as means of triplicates £ SD and means separated
using Duncan’s multiple range tests (Duncan, 1955) at P<0:05 significant.

3. Results
Table 1: Proximate composition (%) of biscuit samples
Samples Moisture Protein Fat Ash Fibre Carbohydrate
A 4.18°+0.24 10.03°£0.14 16.442+0.22 1.32°+0.17 1.04°+0.11 66.992+0.54
B 4.72°+0.51  13.69°+0.47 15.83%+0.24 1.77°+0.10 1.37°+0.19  62.62°+0.22
C 4.85°+0.18 14.72%+1.47 15.02°£0.08 1.84°+0.10 1.68°+0.13 61.89°+0.60
D 5.12+0.29 15.782+0.23 14.94%+0.65  1.98%+0.17  1.68°+0.06 60.50%+0.34
E 5.71+0.27  15.97%+0.17  14.55%0.34  2.12°+0.18  2.27%+0.40  59.389+0.80

Data are mean and standard deviation of triplicate determinations. Mean with similar superscript letters are not significantly different (p>0.05).
A — Biscuit from 100% wheat flour, B —Biscuit made with 90% wheat flour and 10% red kidney bean flour, C —Biscuit made with 80% wheat
flour and 20% red kidney bean flour, Sample D- Biscuit made with 70% wheat flour and 30% red kidney bean flour and E — Biscuit made
with 60% wheat flour and 40% red kidney bean flour.

Table 2: Functional Properties of wheat and red kidney bean flour blends

Samples Water Oil  Absorption Swelling Bulk  Density
Absorption Capacity (g/ml)  Capacity (g/ml)  (g/mg)
Capacity (g/ml)

A 8.972+0.03 2.68%+0.03 7.63%+0.03 0.68°+0.01
B 9.06°+0.01 2.722+0.06 8.04°+0.03 0.70%+0.01
C 9.14°+0.01 3.85°+0.03 8.58°+0.07 0.72°+0.00
D 9.23%+0.02 3.97°°+0.03 8.979+0.04 0.75°+0.01
E 9.34°+0.02 4.21°+0.02 9.25%+0.01 0.809+0.03

Data are mean and standard deviation of triplicate determinations. Mean with similar superscript letters are not significantly different (p>0.05).
A — Biscuit from 100% wheat flour, B —Biscuit made with 90% wheat flour and 10% red kidney bean flour, C —Biscuit made with 80% wheat
flour and 20% red kidney bean flour, Sample D- Biscuit made with 70% wheat flour and 30% red kidney bean flour and E — Biscuit made
with 60% wheat flour and 40% red kidney bean flour.
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Table 3: Physical Properties of Biscuit Samples.

Samples Diameter (cm) Thickness (cm) Weight (g) Break Strength (g)
3.95%+0.04 0.43°+0.010 9.10%+0.02 614.212+0.02

B 3.53°+0.02 0.41°+0.02 9.00°+0.02 603.44°+0.02

C 3.46°+0.02 0.40°+0.01 8.67°+0.03 595.06°+0.04

D 3.339+0.03 0.39°+0.00 8.339+0.02 589.639+0.02

E 3.27%40.02 0.37¢4£0.01 8.23°+0.03 581.35°+0.02

Data are mean and standard deviation of triplicate determinations. Mean with similar superscript letters are not significantly different (p>0.05).
A — Biscuit from 100% wheat flour, B —Biscuit made with 90% wheat flour and 10% red kidney bean flour, C —Biscuit made with 80% wheat
flour and 20% red kidney bean flour, Sample D- Biscuit made with 70% wheat flour and 30% red kidney bean flour and E — Biscuit made
with 60% wheat flour and 40% red kidney bean flour.

Table 4: Sensory Properties of Biscuit Samples.

Samples Appearance Taste Mouth Feel Texture General
Acceptability

A 8.65%+0.59 8.70%+0.47 7.70%4£0.73 8.20%+0.62 8.45°+0.76

B 8.35%+0.81 8.15%+0.99 7.35%£0.67 7.85%+0.67 8.40°£0.50

C 8.35%+0.81 8.15%+0.99 7.40°+0.68 7.80%+0.78 8.40°+£0.50

D 8.25°+0.55 8.35%+0.81 7.40°+0.68 7.55+0.83 8.40°+0.60

E 8.55°+0.51 8.40°+0.75 7.65%+0.75 7.85%+0.88 8.25%+0.64

Data are mean and standard deviation of twenty (20) semi-trained panelists. Mean with similar superscript letters are not significantly different
(p>0.05). A — Biscuit from 100% wheat flour, B —Biscuit made with 90% wheat flour and 10% red kidney bean flour, C —Biscuit made with
80% wheat flour and 20% red kidney bean flour, Sample D- Biscuit made with 70% wheat flour and 30% red kidney bean flour and E —
Biscuit made with 60% wheat flour and 40% red kidney bean flour.

4. Discussion

The determination of food composition is fundamental and is often the basis of establishing the
nutritional value and the overall acceptance from the consumer’s standpoint. Proximate analysis of
food is the determination of the major components (moisture, protein, fiber, fats, ash, and
carbohydrate) and is included in standard tables of composition of foods (Nzelu et al., 2012). The
moisture content of the biscuits produced ranged from 4.18% to 5.71%. Sample E had the highest mean
value, while sample A had the lowest mean value. Sample E is significantly different (p<0.05) from all
the other samples while samples B, C and D were not significantly different (p>0.05), and samples A
and B were not significantly different (p>0.05). The result of the moisture content is in line with the
values reported by Umerah et al. (2020a) for biscuits made from cooking banana and yellow maize
flour blends (4.08 to 5.10%/100g). The moisture values of biscuits obtained in this study were below
the maximum level (6.0%) recommended by Standard Organization of Nigeria requirement for biscuits
(SON, 2007). The low moisture content will enhance the shelf stability of the biscuits as they would
not be easily susceptible to microbial spoilage.

The protein content of the biscuit samples ranged from 10.03% to 15.97%. Sample A had the least
protein content and differed significantly (p<0.05) from all the other samples. Sample B was
significantly different (p<0.05) from D and E hence not significantly different (p>0.05) from sample C.
The result of the protein content agrees with the findings of Asouzu and Umerah (2022), Noah and
Banjo (2020), Inyang et al. (2018) and Ufot et al. (2018) for protein content between 9.22 to 17.39%,
9.46 to 15.99%, 11.73 to 15.20% and 12.05 to 15.20% respectively. Protein is important in growth,
building and maintenance of cell in the body. The recommended dietary allowance (RDA) for protein
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among children of ages 4 to 13 years is 19 to 34 g. This shows that consumption of 200g of the biscuits
can meet up with the protein need of children.

The fat content of the biscuit samples ranged from 14.55% to 16.44 %. Samples A, B and E were
significantly different (p<0.05) from each other. Samples C and D were not significantly different
(p>0.05) from each other. The values for the fat content were similar to the findings of Noah and Banjo
(2020) and Inyang et al. (2018) who had fat content ranging from 13.88% to 17.02% and 16.34% to
17.41% respectively. The values obtained reduced with increase in the substitutions with red kidney
beans flour. The low fat content could be attributed to the relatively low fat content of red kidney bean
flour. The fat content of food affects the shelf life of the food as high level of fat in food products could
lead to rancidity.

The ash content of the biscuit samples ranged from 1.32% to 2.12%. The result showed that sample A
was significantly different (p<0.05) from other samples, while, samples B, C, D were not significantly
different (P>0.05) from each other, while sample E was not significantly different (p>0.05) from sample
D. The findings on the ash content are in agreement with the works of Noah and Banjo (2020) and
Inyang et al. (2018) who had the ash contents of 1.16 to 2.68% and 1.52 to 1.73% respectively. The ash
content values of biscuits are within the range recommended by Standard Organization of Nigeria
requirement for biscuit (SON, 2007). The ash content of a food material is an index of the mineral
element of that food.

The fibre content of the biscuit samples ranged from 1.04% to 2.27%. Samples A and B were not
significantly different (p>0.05) while sample B were not significantly different (p>0.05) from C and D,
while sample E was significantly different (p<0.05) from all the other samples. The values of the fibre
content are in agreement with that of Inyang et al. (2018) who had the fibre content range of 1.65-
1.80%. The presence of dietary fibre in food product helps in bowel movement, adds bulk to the food
and prevents constipation.

The carbohydrate content of the biscuit samples ranged from 59.38% to 66.99%. Samples A, B and C
were significantly different (p<0.05) from each other, while samples D and E were not significantly
different (p>0.05). The values for the carbohydrate content obtained are in agreement with the works
of Noah and Banjo (2020), Inyang et al. (2018) and Usman et al. (2015) who reported carbohydrate
content of 65.81 to 59.99%, 63.36 to 68.70% and 62.5% to 59.21% respectively. Carbohydrates provide
energy, build macromolecules, and spare protein for other uses.

Functional properties are the essential physicochemical properties of foods that reflect the complex
interactions between the structures, molecular conformation, compositions, and physicochemical
properties of food components with the nature of the environment and conditions in which these are
measured and associated (Suresh and Samsher, 2013). The water absorption capacity (WAC) of the
flour samples ranged from 8.97 to 9.34 g/ml. Water absorption capacity of the flour samples differed
significantly (p<0.05) from each other. Sample E had the highest value, while sample A had the least
value. The values of the water absorption capacity (WAC) of the flour samples obtained in this study
agreed with the values reported by Ndife et al. (2014) and Okoye et al. (2008) who worked on cereal-
legume composite flours. The process of the hydration is achieved when molecules of starch and protein
create hydrophilic interactions and hydrogen bonds with the molecules of water. This result suggests
that the combination of the flours can be used in formulation of many foods such as bakery products
like biscuits, doughnuts, etc. The oil absorption capacity increased as the quantity of kidney bean flour
increased. The values obtained in this study agreed with the values reported by Awuchi (2019), Ndife
et al. (2014) and Okoye et al. (2008) who worked on cereal-legume composite flours. The oil absorption
capacity (OAC) of the flour samples ranged from 2.68 to 4.21 g/ml. The flour samples A and B were
not significantly different (p>0.05) and differed significantly (p<0.05) from samples C, D and E. Sample
E had the highest value while sample A had the least value. The ability of flours to bind oil makes them
useful in food applications where optimal oil absorption is desired. This makes flours to have potential
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functional applications in foods such as production of pastries and sausages. The oil absorption capacity
also makes the flour suitable in facilitating the enhancement of flavour and mouth feel when used in
food preparation. The result showed that the combination of the flours would be good for biscuit
production because of its high oil absorption capacity.

The swelling capacity (SC) of the flour samples ranged from 7.63 to 9.25 g/ml. The flour samples A, B
and C differed significantly (p<0.05) from each other, while D and E were not significantly different
(p>0.05). Sample E had the highest value, while sample A had the least value. The values of the swelling
capacity of the flour samples obtained are in agreement with the reports of Ukpong et al. (2019) on
African yam bean tempeh and wheat composite flours and Okoye et al. (2008) on wheat and kidney
bean flour blends. The swelling capacity increased as the quantity of kidney bean flour increased. This
could be because of the high protein content in kidney bean. The swelling capacity is the measure of
the starch ability to absorb water and swell, and also reflects the extent of associative forces in the starch
granules. High starch content increases swelling capacity (index) of foods and flours, especially in
starch with higher amount of the branched amylopectin. The result showed that the flour blends could
be used as functional ingredients in the formulation of many food products like biscuits because of their
good swelling properties.

The bulk density (BD) of the flour samples ranged from 0.68 to 0.80g/mg. The flour samples A, B and
C differed significantly (p<0.05) from samples D and E, while sample B was not significantly different
(p>0.05) from samples A and C.

The values of the bulk density (BD) of the flour samples obtained are in agreement with the works of
Okoye et al. (2008) on kidney bean and wheat composite flour. The bulk density increased as the
quantity of kidney bean flour increased. Bulk density indicates that the porosity of the food product
which impacts the design of the package and it can be also used in determining the type of the required
packaging material. Umerah et al. (2020b) also noted that bulk density is important in determining the
packaging requirement and material handling in processing and preparation of food products.

The physical properties of the biscuit is shown in table 3. Food materials possess physical properties.
Physical properties are those properties that can be observed or measured without changing the chemical
makeup of the material. They can give us clues about their chemical composition and processing
characteristics. According to Jauharah et al. (2014) physical properties of biscuit involves the
measurement of the weight, thickness, volume, fractureability, diameter, breaking strength, spread ratio,
density of the biscuit. The biscuits diameter ranged from 3.27 to 3.95cm. The biscuit diameters differed
significantly (p<0.05) from each other. The biscuits thickness ranged from 0.37 to 0.43cm. The biscuit
thickness for samples A and E differed significantly (p<0.05) from samples B, C and D, while samples
B, C and D were not significantly different (p>0.05). The values obtained in the diameter of the biscuits
are in agreement with the works of Adeola and Ohizua (2018) who reported biscuits diameters ranging
from 3.81 to 3.92cm. It also followed the trend observed by Inyang et al. (2018) which showed that
biscuits from the blends that contained higher kidney bean flour exhibited lower diameter. The decrease
in diameter may be due to the blend containing legume flour which increased the hydrophilic sites
available due to increase in protein content. Higher level of damaged starch produces smaller biscuit
diameter. The thickness of the biscuits conforms to the work of Adebowale et al. (2012) which had the
thickness ranging from 0.39 to 0.40. The decrease in the thickness of kidney bean flour supplemented
biscuits might be due to the availability of more hydrophilic sites that compete for limited free water in
the biscuit dough due to high protein content in the flour. The biscuits weight ranged from 8.23 to 9.10g.
The weight of the biscuit samples A to E differed significantly (p<0.05) from each other. The breaking
strength of the biscuits ranged from 581.35 to 614.21. The breaking strength of the biscuit samples A
to E differed significantly (p<0.05) from each other. It was observed that the weight of the biscuit
decreased with increase of kidney bean flour. This conforms to the works of Kulthe et al., (2017) who
reported that the weight of cookies decreased gradually with increasing proportion of pearl millet flour.
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The decrease in weight might be due to the blends of red kidney beans flour which increased the protein
content thereby increasing the dough viscosity as relatively large quantity of water is absorbed the
biscuit weight is reduced. The breaking strength of the biscuit samples reduced with higher
incorporation of kidney bean formulation. Similar results were obtained by Agu and Okoli (2014) who
worked with wheat-based biscuit improved with beniseed and unripe plantain and had a breaking
strength ranging from 5009 to 690g. The decrease in breaking strength may be due to the decreasing
gluten content in the wheat flours, as the biscuits became soft with increasing red kidney bean content.
This suggests that blends having higher wheat flour would maintain its shape during packaging,
transportation and distribution.

The appearance mean value ranged from 8.25+0.55 to 8.65+£0.59 with sample A having the highest
mean value while sample D had the lowest mean value. There was significant difference (p>0.05)
among all the samples. The taste of the biscuit samples ranged from 8.15+0.99 to 8.70+£0.47 with sample
A having the highest mean value, while sample B and C had equal mean values with the lowest mean
scores. All samples were not significantly different (p>0.05) from each other. The mouth feel of the
biscuit ranged from 7.35+0.67 to 7.70+0.73 with sample A having the highest mouth feel mean value,
while sample B had the lowest mean mouth feel value. There was no significant difference (p>0.05)
among all samples. The texture mean value of the samples ranged from 7.55+0.83 to 8.20+0.62.
Although sample A had the highest mean rating and sample D with the lowest mean value but all
samples were significantly similar (p>0.05) except sample A that differed significantly (p<0.05) from
all the other samples. The general acceptability of the samples ranged from 8.25+0.64 to 8.45+0.76.
Samples A had the highest mean score, while sample E had the lowest mean value.

Sensory evaluation is a scientific discipline that applies the experimental design and statistical analysis
of the use of human sense (sight, smell, touch and hearing) for the purpose of evaluating consumer
products. The organoleptic qualities; flavor, color and texture, taste, mouthfeel, appearance, crispiness,
etc. are perhaps the most important characteristics of food because they are the attributes the consumer
can readily asses (Peryam and Pilgrim, 1957).

In the appearance of the biscuit samples, it showed that all the samples were liked very much.

In the taste of the biscuit, all samples were liked very much due to their similar sensory attributes. Taste
is the proximal sense that requires direct contact of food with stimuli on the tongue to determine the
quality of the ingested food. In the mouth feel, all the samples felt the same as there was no difference
among them. Mouth feel of biscuit signifies the degree in which moisture occur in the product. The
mouth feel was determined by its dryness in mouth while chewing. In the texture of the biscuit, samples
B to E were moderately liked while sample A was very much liked. Texture is the sensory manifestation
of the structure of food and the manner in which the structure reacts to the applied force, and is one of
the most important parameters connected to product quality (Tauferova et al., 2015). In the general
acceptability of the biscuit samples, all samples were liked very much due to their good sensory
gualities. It has been reported that sensory characteristics of food have good effects on food
acceptability. Overall acceptability is one of the important parameter in sensory estimation.

5. Conclusion

Based on the results, it was revealed that acceptable biscuits of improved nutritional quality could be
produced from blends of wheat and red kidney bean flours. However, sample B (90% wheat flour and
10% red kidney beans flour) when compared to the control sample was observed to have highest
nutritional contents because of its high fat, carbohydrate, ash and fibre contents. Although its protein
content was improved when compared with the control sample, it was the least compared to the protein
content of the other samples.

In functional properties, sample E (60% wheat flour and 40% red kidney beans flour) had the best
properties in water absorption capacity, oil absorption capacity and swelling capacity except in the bulk
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density. Also other samples showed great potentials when compared with the control in terms of the
functional properties This showed the potential of the composite flours in the production of biscuit.

In the physical properties, sample B (90% wheat flour, 10% red kidney beans flour) when compared
with the control sample was the best. Also the high breaking strength shows that it will withstand cracks
after packing. The study further indicated that the general acceptability of the biscuits sample was liked
very much, the same as the control sample. The biscuit can be used to curtail kwashiorkor in children
and adults.
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