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Abstract: Annually, the chicken processing industries generate significant quantities of chicken feet which are often
discarded because they are undervalued and underutilized. However, this study was done to add value to chicken feet by
evaluating the functional and pasting properties of high quality cassava-defatted tigernut-chicken feet composite blend.
Tigernut seeds and chicken feet were processed into flour respectively. Simplex centroid mixture design was used to generate
fourteen (14) blends based on the HQCF (70-90%), CFF (5-45%) and DTNF (5-45%). Standard laboratory procedures were
used to determine the functional properties (swelling power (SP), water absorption capacity (WAC), oil absorption capacity
(OAC), bulk density (BD), least gelation concentration (LGC) and pasting properties of the blends. Results showed significant
differences (P<0.05) in the functional properties of composite flour in terms of swelling power, water absorption capacity
(WAC), oil absorption capacity (OAC), bulk density (BD) and least gelation concentration (LGC) ranging from 3.83-5.72
(g/g), 90.43-110.40 (%), 87.86-107.23 (%), 0.51-0.75 (g/ml), and 2.00-10.00 (%w/v) respectively. The pasting profile (peak
viscosity, trough, breakdown viscosity, final viscosity, setback viscosity, peak time and peak temperature) of the high quality
cassava-defatted tigernut-chicken feet flour blends had significant differences (P<0.05) with values ranging from 76.50434(RVU), 52.17 – 157.09 (RVU), 20.33 -262.96 (RVU), 76.71-215.13 (RVU), 24.55-59.25 (RVU), 4.17-4.90 (Min) and
94.28-95.88(0C). As CFF and DTNF inclusion increased, the peak, trough, breakdown, final and setback viscosities decreased.
This study revealed that chicken feet flour could be a good food ingredient in food formulations such as short crust pastries,
sauces, weaning foods and gravies to reduce their paste thickness.
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1. Introduction
Over the recent years, the poultry industry in Nigeria, a
subsector of Nigerian agriculture is ranked among the highest
commercialized as it has been experiencing rapid
development [1]. In sub-Saharan Africa, especially in
Nigeria, poultry production plays a significant part in income

generation in the rural households [2]. Production of poultry
has been reported to satisfy the increasing demand for foods
of animal source in these recent times [3]. Previous studies
showed that the Nigerian poultry industry is rated second to
South Africa in chicken population [4]. In 2013, the industry
produced 650,000 metric tonnes of eggs and 290,000 metric
tonnes of poultry meat and from a market perspective, the
industry is valued at 80 billion naira [$600 million] with
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about 165 million birds). This increase in poultry processes
has led to the generation of many by products/ waste such as
gizzard, liver, bones, skin, head and chicken feet among
others. Hence, the effective usage of by-products from
poultry processing into value added products will reflect
positively on the economy and the environment. The lower
leg together with the feet are termed Chicken feet. Usually
the skin and nails on the toes are removed. In Nigeria, there
are many poultry industries where chicken feet are generated
as a byproduct during processing, but they are not usually
used as food because it has no muscle rather high presence of
small bones and cartilages. Hence it is underutilized and not
valued like other meat cut from poultry processing and as
such often discarded. However, it is a choice food in some
countries in Asia [5].
Nigerian consumers are less interested in that particular
poultry cuts hence, it is often not valued because it has less or
no meat. However, chicken feet contain a large amount of
protein 22.46%, essential minerals and collagen is the major
component of protein [6]. Sittikulwitit et al. [7] reported
chicken bone extract as being a good source of calcium and
also an alternative calcium fortificant when added to bakery
products. Chicken feet can be further enhanced by processing
it into useful products like ready-to-use chicken soup mixes,
gelatin [8, 9]. Likewise, chicken feet have been used in
extraction of gelatin by many researchers in Western and
Asian countries in particular.
Tigernut (Cyperus esculentus) is underutilized tuber crops
which are somehow spherical in shape belonging to the
Cyperaceae family which produces tubers from the base. In
Nigeria, it is called “Ofio”, in Yoruba, “Aya”, in Hausa while
the Igbos call it “Aki Hausa” [10]. Tigernuts are excellent
source of minerals like calcium, potassium, phosphorous,
magnesium and iron essential for body growth, bone
development and the blood stream formation and fibre [11,
12]. Digestive enzymes such as the amylase, catalase and
lipase and are found in tigernut hence, it is suggested for
persons who suffer from diarrhea, flatulence and indigestion
[13]. It is also said to be beneficial for diabetic people
because of its rich Arginine content, which releases the
hormone that creates insulin and the carbohydrate content
with a base of sucrose and starch [14]. Tigernut flour also has
been found to fit into use in the baking industry because of its
unique sweet taste [15]. It is a good substitute to wheat flour,
as it is gluten free and good for people who cannot take
gluten in their diet.
Cassava (Manihot esculenta Crantz) is a perennial woody
shrub with an eatable root that thrives in tropical and
subtropical regions of the world [16]. It is a very important
staple crop in the sub-Saharan Africa as masses of people
depend on it as their source of energy. Above 54% of the
world’s cassava production comes from Africa, with Nigeria

leading worldwide with production output of about
54.8million MT in 2014. Nteranya [17] reported that the
annual global production of cassava is at nearly 276 million
metric tons (MT) in 2013 and among the leading global
producers, Nigeria is ranked first followed by Thailand,
Indonesia, Brazil and Democratic Republic of Congo
respectively.
However, cassava is significantly perishable because of the
high water content of about 70%. Falade and Akingbala [18]
reported that processing of cassava root into shelf stable
products helps reduce post-harvest losses and enhances the
value of cassava root. Many range of products such as
noodles, modified cassava starch, chips, glucose syrup and
unfermented cassava flour (HQCF) etc. are derived from
processing of cassava. HQCF is known as unfermented
cassava flour; white in colour, very low in fat content,
tasteless, odourless compared to the traditional fermented
cassava flour and it can be utilized as composite flour [19].
The use of composite flour is very beneficial in
unindustrialized nations as it helps to promote the use of
indigenously cultivated crops thereby reducing the money
spent on importation of wheat flour. Noorfarahzilah et al.
[20] reported that composite flour can be utilized to improve
the functional, physicochemical and wellbeing benefits of the
final product. The functional properties of flour such as bulk
density, swelling power, water absorption capacity (WAC),
oil absorption capacity (OAC), least gelation concentration
and pasting are major parameters that influence its utilization
in food industry.
However, there is shortage of information on the
functional and pasting properties of flours supplemented with
chicken feet flour. Therefore, this study aimed at producing
composite high quality cassava, defatted tigernut and chicken
feet flour blends. It also evaluated the effect of different
inclusion levels on functional and pasting properties of the
flour blends.

2. Materials and Methods
Chicken feet were obtained from FUNAAB indigenous
broilers of age 10 to 12 weeks. Tiger-nuts were also
purchased from a local market in Lagos while high quality
cassava flour [HQCF] was obtained from Thai Farm
International, Ososa, in Ogun State, Nigeria.
2.1. Design of Experiment
Simplex-Centroid Design of the mixture experimental
design was used to obtain different combination of the main
ingredients [i.e. HQCF, chicken feet flour and tigernut flour].
A total of 14 experimental runs were obtained as shown in
Table 1.

Table 1. Composition of the different formulations based on experimental design.
Experimental runs
1
2
3

X1 (%)
90.00
50.00
56.67

X2 (%)
5.00
25.00
11.67

X3 (%)
5.00
25.00
31.67
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Experimental runs
4
5
6
7
8
9
10
11
12
13
14

X1 (%)
50.00
63.33
70.00
76.67
90.00
50.00
50.00
50.00
70.00
50.00
56.67

X2 (%)
5.00
18.33
25.00
11.67
5.00
5.00
45.00
45.00
5.00
25.00
31.67
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X3 (%)
45.00
18.33
5.00
11.67
5.00
45.00
5.00
5.00
25.00
25.00
11.67

Where X1+X2+X3=1 or 100%. X1= High quality cassava flour (HQCF), X2=Defatted tiger-nut flour (DTNF), X3 = Chicken feet flour (CFF)

2.2. Preparation of Defatted Tigernut Flour

2.3. Preparation of Chicken Feet Flour

The tigernut was sorted out to remove foreign materials
and spoilt ones from the good ones. The sorted tigernut seeds
were washed thoroughly with clean water, spread on clean
ﬂat aluminum trays and placed in a thermostatically
controlled cabinet dryer (LEEC Ltd., Nottingham, UK) set at
about 70°C for about 2 hours to dry thoroughly. Thereafter, it
was milled using a hammer mill and solvent extraction with
petroleum ether (b.p 40 – 60°C) in continuous soxhlet
extraction apparatus was used to extract the oil in the flour
for 3 h. The defatted flour produced was then oven-dried for
10 hours at 50°C for complete removal of the solvent. The
flour was sieved to obtain particle size of 250 µm. The flow
chart for the preparation of defatted tigernut flour is shown in
Figure 1.

The production of dried chicken feet flour was carried out
using the method described by Ilansuriyan et al. [21] as
illustrated in Figure 2 with slight modifications. The chicken
feet were thoroughly washed with clean water, and then left
in warm water at temperature of 50°C for 10 minutes for easy
removal of the scales and the nails. Then, they were cut with
kitchen knife into smaller sizes between 2 cm and 3 cm. The
chopped chicken feet were washed again with clean water,
the water was separated from the solids and the descaled
chicken feet pieces were placed on trays and oven dried at
temperature of 60°C for 12 h. The dried chicken feet were
then crushed with hammer mill and further ground into fine
powder using an attrition mill. The flour was sieved using a
500 µm sieve mesh. The dried chicken feet flour was kept in
an air tight container until further use.

Figure 1. Modified flowchart showing Tigernut flour processing [13].

Figure 2. Modified flowchart for the production of chicken feet flour [21].
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3. Analysis
3.1. Determination of Functional Properties of Composite
Flour
3.1.1. Water Absorption Capacity
The Majzoobi and Abedi [22] method was employed in the
determination of the water absorption capacity of the flour
samples. One gram of the flour was mixed with 10 ml of
water in a centrifuge tube and allowed to stand at room
temperature (30 ± 2°C) for 1 h. It was then centrifuged at
5000 rpm for 30 min. The volume of free water on the
sediment water was read from the calibrated centrifuge tube.
Water absorption capacity was calculated as ml of water
absorbed per gram of flour (i.e. the difference in volume of
the initial amount of water added to that decanted after
centrifugation).
3.1.2. Oil Absorption Capacity
This was determined by the method of Nwosu et al. [23].
About 1 g of the sample was measured and 10 ml refined
corn oil was weighed into a dry, clean centrifuge tube and
both weight were noted. Approximately 10 ml of refined corn
oil was poured into the tube and properly mixed with the
flour. The suspension was then centrifuged at a speed of 3500
rpm for 15 min. The supernatant was thereafter discarded and
the tube content was re-weighed. The gain in mass was
recorded as the oil absorption capacity of the sample.
3.1.3. Least Gelation Concentration
Least gelation concentration was studied in three replicate
by employing the method described by Adeleke and Odedeji
[24]. Test tubes containing suspensions of 2%, 4%, 6%, 8%,
10%, 12%, 14%, 16%, 18%, 20% (w/v) of materials in 5 ml
distilled water were heated for 1 h in boiling water, followed
by rapid cooling under cold running water for 2 h. The least
gelation concentration (LGC) was taken as that first
concentration at which the sample in the inverted test tube
did not fall down or slip.
3.1.4. Bulk Density
A 50 g flour sample was put into a 100 ml measuring
cylinder. The cylinder was tapped continuously until a
constant volume was obtained. The bulk density (g/cm3)
was calculated as weight of flour (g) divided by flour
volume (cm3) [25].
3.1.5. Swelling Power
The swelling powers of the samples were determined
with the method described by Heny et al. [26] with
modification. One gram of the flour sample was mixed
with 10 ml distilled water in a centrifuge tube and heated
at 80°C for 30 min in a water bath with continuous
shaking during the heating period. After heating, the
suspension was centrifuged at 1000 ×g for 15 min. The
supernatant was decanted and the weight of the paste
taken. The swelling power was calculated as:
Swelling power = weight of the paste/weight of dry flour (1)

3.2. Determination of Pasting Properties of Composite
Flour
This was determined using a Rapid Visco Analyzer
(Tecmaster Perten N103802 Australia). About 3.5 g of the
samples was weighed into the test canister. Then 2.5 g of
flour blends sample were weighed into a dried empty
canister; 25 ml of distilled water was dispensed into the
canister containing the sample. The solution was thoroughly
mixed and the canister was well fitted into the RVA, as
recommended. The slurry was heated from 50 to 95°C with a
holding time of 2 min followed by cooling to 50°C with 2
min holding time. The rate of heating and cooling were at
constant rate of 11.25°C/min. Peak viscosity, trough,
breakdown, final viscosity, setback, peak time and pasting
temperature were read from the pasting profile with the aid of
Thermocline for Windows Software connected to a computer.
3.3. Statistical Analysis
The obtained data were subjected to analysis of variance
(ANOVA) using Statistical Packaging for Social Science
(SPSS) version 20.0 software 2011 to test the level of
significance (p<0.05). Duncan New Multiple Range Test was
used to separate the differences in the mean scores.

4. Result and Discussion
The functional property of the flour composites is shown
in Table 2. The swelling power of a sample measures the
ability of starch to absorb water and swell. Significant
(p<0.05) difference was observed among the flour blends.
The extent of the starch granule swelling in the various flour
blends ranged from 3.83 – 5.72 g/g. Increase in HQCF
inclusion resulted in higher swelling power, while sample
with the highest amount of CFF had the lowest swelling
power. This may be attributed to the formation of the
amylose complexes with the lipids and protein. This is in line
with the report of Pomeranz [27] that formation of proteinamylose complex in flour may be responsible for the
reduction in swelling power. The differences could also be
indicative of the variations in the structural composition in
the starch granules of the flour blends.
Water absorption capacity (WAC) is a measure of the
extent of water retention in flour. There were significant
differences (p<0.05) among the samples which ranged from
90.43 to 110.40%. The increasing trend can be associated to
the weak intermolecular forces between starch granules in the
composites while the low values could be as a result of the
compactness of the flour blends structure imposed by the
CFF and DTF which did not allow more molecular surfaces
to be available for binding with water [28, 29].
Oil Absorption Capacity (OAC) is an important functional
property in food formulations and from the results obtained,
significant (P<0.05) difference in oil absorption capacity was
recorded among the flour samples. The values of OAC
ranged from 87.86 – 107.23% with sample 90:5:5 having the
least value while the highest value was recorded by sample
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50:5:45. The increase in oil absorption capacities of the flour
could be due to the protein in the chicken feet flour which is
lipophilic and also has strong affinity to hold fat globules. Oil
absorption in food is very important as the oil helps to retain
flavor and improve the mouth feel of foods. Higher oil
absorption is also needed in food systems such as sausages
production, meat analogues where optimum fat absorptions
are desired [30].
There is a significant difference (p<0.05) in the bulk
density of the flour blends which ranged from 0.51 to
0.75g/ml with sample 90:5:5 having the least value while
sample 50:5:45 had the highest value. From this result, it is
obvious that an increase in inclusion of HQCF led to
decrease in bulk density while an increase in Chicken feet
flour resulted in an increase in bulk density. The knowledge
of bulk density is important in package design, storage and
transport of foodstuff. Udensi and Eke [31] reported that high
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bulk density is required for ease of dispersibility and
decrease in thickness of paste.
The least gelation concentration (LGC) of flour measures
the least level of flour or blends of flour needed for a gel to
be formed in a given volume of water. There was an increase
in the value of LGC as inclusion of CFF and DTNF increased
with values ranging from 2.00 to 10.00%. This could be as a
result of the starch-lipid complexes formed which is
insoluble in water thereby inhibiting the starch granules from
gelling during heating. The findings from this research
supports Adebowale et al. [29] which reported that if more
quantity of flour required to form a gel, the LGC value will
be higher while greater degree of gelling indicates lower
LGC value. Ocheme et al. [32] reported that flour blends
with lower LGC could be used in food systems where
thickening and gel-forming agents are required.

Table 2. Functional properties of flour blends.
Runs

HQCF

DTNF

CFF

1
2
3
4
5
6
7
8
9
10
11
12
13
14

90.00
50.00
56.67
50.00
63.33
70.00
76.67
90.00
50.00
50.00
50.00
70.00
50.00
56.67

5.00
25.00
11.67
5.00
18.33
25.00
11.67
5.00
5.00
45.00
45.00
5.00
25.00
31.67

5.00
25.00
31.67
45.00
18.33
5.00
11.67
5.00
45.00
5.00
5.00
25.00
25.00
11.67

Swelling power
(g/g)
5.71± 0.00k
4.39± 0.01d
4.19±0.00c
3.86± 0.02b
5.26±0.01g
5.67±0.01j
5.44± 0.00i
5.72± 0.00k
3.83± 0.06a
5.34± 0.01h
5.34± 0.01h
4.74± 0.01e
4.38± 0.00d
4.94± 0.01f

WAC
(%)
110.40± 0.17g
95.40± 0.87c
92.23± 0.21b
90.50± 0.20a
98.60± 0.53d
104.97± 0.25f
105.07± 0.71f
110.37± 0.31g
90.43± 0.25a
101.23± 0.15e
101.47± 0.47e
95.23± 3.24c
95.97± 0.91c
100.27± 0.29e

OAC
(%)
87.86± 0.19a
98.96± 0.67f
104.67± .38g
107.23± .15h
97.25± 0.08e
92.79± 0.23b
93.81± 0.44c
88.12± 0.24a
107.23± .27h
92.69± 0.89b
92.83± 1.36b
95.13± 0.12d
99.40± 0.62f
97.58± 0.02e

Bulk density
(g/ml)
0.51± 0.02a
0.67± 0.00d
0.73± 0.03e
0.75± 0.03e
0.58± .03bc
0.54±0.02ab
0.58± .02bc
0.52± 0.02a
0.75± 0.03e
0.63± .00cd
0.63± .04cd
0.57± 0.02b
0.67± 0.00d
0.67± 0.04d

Least gelation
capacity(%w/v)
2.00± 0.00a
6.00± 0.00c
8.00± 0.00d
10.67± 1.15e
6.00± 0.00c
4.00± 0.00b
2.00± 0.00a
2.00± 0.00a
10.67± 1.15e
4.00± 0.00b
4.00± 0.00b
4.00± 0.00b
6.00± 0.00c
6.00± 0.00c

± Standard deviation of triplicates. Mean values with different superscripts within the same column are significantly different (p<0.005). Where CFF-Chicken
feet flour: DTNF-Defatted Tigernut flour: HQCF- High quality cassava flour

Table 3 shows the pasting properties of the high quality
cassava-defatted tigernut and chicken feet composite flours.
There were significant differences (p <0.05) in all the pasting
properties of the flour blends. As percentage of CFF and
DTNF inclusion increased, the peak, trough, breakdown,
final and setback viscosities decreased while peak time and
peak temperature increased, this may be due to the low starch
content of CFF and DTNF.
Peak viscosity depicts the ability of starch to absorb water.
There was significant (p<0.05) difference in the peak
viscosity of the flour blends. The variations observed in the
values of peak viscosity in the flour samples might be as a
result of the low starch content due to the inclusion of CFF
and DTNF [33]. The observed reduction in peak viscosity
with increasing levels of CFF and DTNF inclusion might be
linked to higher content of protein and fat which has been
reported to lower paste viscosity. Singh et al. [34] reported
that lipid content could form amylose–lipid complexes that
are insoluble in water and inhibit gelatinization.
The result show significant differences (P < 0.05) in trough
among the flour blends. Sample 50:5:45 had the lowest value
of 52.17 RVU while highest trough value of 157.09 RVU was

recorded in sample 90:5:5 as HQCF inclusion increased. The
increase in the trough value indicates that as HQCF inclusion
increases, the sample possesses greater ability not to
breakdown during cooling while the low value observed in
sample 50:5:45 could be due to starch-lipid complex which
inhibit swelling of starch as a result of reduction in amylose
leaching.
Higher Breakdown Viscosity indicates that the sample has
lower ability to withstand heat and shear stress when cooling
[29]. However, blends with higher CFF and DTNF inclusion
recorded low breakdown viscosity because the starch
possessed cross-linking properties and it indicates that the
samples will not be easily disrupted when heated at high
temperature while blends with high HQCF inclusion level
had lower ability to withstand heat and shear stress. This
could be attributed to the weak associative forces within the
flour blends.
Final Viscosity indicates the stability of cooked starch after
cooking and cooling at 50°C. The final viscosity of flour
blend with inclusion rate of 90:5:5 recorded the highest value
of 215.13 RVU while the lowest value of 76.71 RVU was
recorded in sample 50:5:45. The decrease in final viscosity
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can be said to be due to reduction in the arrangement of the
chains in the starch granules of the flour [35]. This shows
that thickening/geling property of the blends will reduce with
increased CFF and DFF inclusion.
Set back viscosity indicates resistance to retrogradation
[36]. From this investigation, set back value was highest for
sample 90:5:5 at 59.25 RVU while the flour blends with
50:5:45 recorded the lowest setback value of 24.55 RVU.
Lower setback viscosity indicates higher resistance to
retrogradation. High setback is linked with syneresis, or
weeping, during freeze/thaw cycles [37]. The inclusion of
starch-lipid complexes are of great importance in food

processing industries because the presence of fatty acids and
their monoglyceride esters play a significant role in retarding
the rate of starch retrogradation. which result in anti-staling
of products such as bread, biscuits, doughnuts etc [38, 39].
Pasting temperature and Pasting time are linked together.
Pasting temperature is a pasting property that gives an
indication of minimum temperature needed when cooking a
food sample. Higher Pasting temperature results to longer
pasting time. From the result obtained, flour blend 90:5:5
cooked faster and required less energy, thereby saving cost
and time compared to other flour blends.

Table 3. Pasting properties of flour blends.
Runs
1
2
3
4
5
6
7
8
9
10
11
12
13
14

HQCF
90.00
50.00
56.67
50 .00
63.33
70 .00
76.67
90 .00
50 .00
50 .00
50 .00
70.00
50 .00
56.67

DTNF
5.00
25.00
11.67
5.00
18.33
25.00
11.67
5.00
5.00
45.00
45.00
5.00
25.00
31.67

CFF
5.00
25.00
31.67
45.00
18.33
5.00
11.67
5.00
45.00
5.00
5.00
25.00
25.00
11.67

Peak Viscosity (RVU)
434.04± 3.48e
113.84± 1.29b
122.25± 0.95b
76.59± 0.47a
165.75± 0.95c
249.04± 1.82d
268.05± 0.53d
424.38± 2.06e
76.50± 1.17a
192.59± 43.96c
172.58± 2.12c
189.79± 0.41c
119.46±0.53b
172.38±1.25c

Trough (RVU)
157.09± 16.85e
71.84± 0.23b
73.55± 0.17b
52.17± 2.35a
89.04± 0.65c
115.25± 1.06d
118.83± 0.35d
144.38± 5.37e
56.04± 0.06a
100.08± 14.85c
93.21± 0.88c
96.84± 0.12c
73.96± 0.41b
92.71±0.18c

Breakdown (RVU)
262.96± 6.42e
42.00 ± 1.06b
48.71 ± 1.12b
20.33± 0.71a
76.71 ± 0.30c
133.79± 0.76d
141.21± 0.88
258.50± 1.17e
20.46± 1.12a
72.50± 29.10c
79.38± 1.24c
92.96± 0.30c
45.50± 0.11b
79.67±0.47c

Table 3. Continued.
Runs
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Final viscosity (RVU)
215.13± 15.73f
106.05± 1.59b
109.21± 1.12b
76.71± 4.30a
132.46± 0.76c
163.25± 1.77e
166.04± 0.76e
203.63± 5.37f
82.75± 0.24a
152.38±5.75cd
165.42± 6.72e
141.88± 0.18cd
108.55± 0.88b
138.30±0.38cd

Setback (RVU)
58.04± 1.12e
34.21± 1.82b
35.64± 0.94b
24.55± 1.94a
43.42± 0.12c
48.00± 0.71cd
47.21±1.12cd
59.25± 0.00e
26.71± 0.30a
52.29±10.90de
47.21±1.59cd
45.04± 0.30cd
34.59± 1.29b
45.59±0.28cd

Peak time (min)
4.17± 0.05a
4.84± 0.05ef
4.80± 0.10def
4.90± 0.04f
4.67± 0.00d
4.53± 0.00c
4.33± 0.00b
4.20± 0.00a
4.90± 0.14f
4.67± 0.00d
4.74±0.09de
4.37±0.05b
4.80± 0.00def
4.50±0.02c

Pasting temperature (°C)
94.28± 0.18a
95.85± 0.07c
95.03± 0.04b
95.8± 0.043c
95.88± 0.04c
95.20± 0.14b
95.08± 0.04b
94.30± 0.00a
95.83± 0.04c
95.85± 0.00c
95.88± 0.04c
95.08± 0.04b
95.48± 0.53bc
95.48±0.51bc

± Standard deviation of triplicates. Mean values with different superscripts within the same column are significantly different (p<0.005). CFF-Chicken feet
flour: DTNF-Defatted Tigernut flour: HQCF- High quality cassava flour

5. Conclusion
This study showed the effect of different levels of high
quality cassava, defatted tigernut and chicken feet composite
flour on the functional and pasting properties of the flour
blends. There were significant differences in the functional
properties of the flour blends. As the inclusion of CFF
increased in the blends, there were significant (p < 0.05)
reductions in the swelling power, bulk density, and water
absorption capacity while the least gelation concentration and
oil absorption capacity increased. Higher oil absorption is
useful in food industries such as in sausage production, meat

analogues where optimum fat absorptions are desired.
Likewise, the peak, trough, setback and final viscosities of
the flour blends also decreased as the inclusion level of CFF
increased. In this regard, chicken feet flour (CFF) could be a
good food ingredient in food formulations especially in short
crust pastries.
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