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Abstract: Nutritional and functional properties of unripe plantain, white yam and sweet potato amala were
investigated. The samples were coded as sample FPP (unripe plantain flour), FYP (yam flour) and FSP (Sweet potato
flour) and analyzed for nutritional and functional properties. Selected mineral content showed that calcium content
ranged from 14.48 - 5.26 mg/100g; magnesium 29.83 - 92.66 mg/100g; sodium 7.18 - 86.27 mg/100g; potassium
214.85 - 413.43 mg/100g and iron content from 2.15 - 56.19 mg/100g. Total starch ranged from 56.98 - 69.71 % and
total carbohydrate from 67.76 - 75.08 %. Functional properties showed that bulk density ranged from 0.66 - 0.78
g/100g; water absorption capacity 2.63 - 4.92 g/g; oil absorption capacity 1.80 - 4.64 g/g; emulsion capacity 3.69 -
4.58 %; emulsion stability 2.90 - 6.38 %; foam capacity 3.98 - 5.16 %; foaming stability 0.33 - 6.38 %; swelling
capacity 4.23 - 8.29 %; swelling index 1.00 - 1.94 %; dispersibility 58.50 - 68.50 % and gelatinization temperature
from 60.23 - 62.31 °C. Pasting properties showed that peak viscosity ranged from 142.22 - 368.63 RVU; trough 136.44
- 294.35 RVU; breakdown 21.67 - 26.77 RVU; final viscosity 182.36 - 463.24 RVU; setback 42.88 - 102.41 RVU;
peak time 4.92 - 5.62 min and pasting temperature from 83.83 - 87.33 °C. The result revealed that flour produced from
yam had high nutritional and chemical content over other flour samples produced.
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Introduction

Amala, a traditional Nigerian dish is a
gelatinized local food/meal product usually produced
from yam flour (CF) or other flours from fermented
and sundried yam and other root tubers. It is widely
consumed in the Western part of the country. Amala
can be prepared from yam, cassava, plantain and
cocoyam flour after reconstituting the flour in boiling
water until a stiff smooth paste is formed. Roots and
tubers plays a major role in the African diets, however,
amala have large consumption due to its cultural
inclination has necessitated the need to evaluate
alternatives that can serve same purposes and have
nutrients dense composition. Hence, the use of
plantain, sweet potato and yam composite flour for
fortification and diversification of gel-like Amala
meals/products.

Plantain, Musa paradisiaca of the family
Musaceae and locally called ‘Ogede-agbagba’ in
Yoruba, ‘Ayaba' in Hausa and ‘Ogadejioke' in Igbo, is
a major staple food crop and source of energy for
millions of people in the tropical humid regions of
Africa. Plantain (Musa paradisiacal) serves as a
significant carbohydrate source in various regions of
Africa, Asia, and South America [1]. Its consumption

is primarily attributed to its rich vitamin and mineral
contents. Plantain flour, whether used alone or in
combination with yam flour, can yield quality stiff
dough known as amala [2]. Unripe plantain dough
amala is a popular and common solid food for Ife and
ljesha people in Osun State, Nigeria. However, a
comparative assessment of its stiff dough has not been
compared with other sources of flour samples used to
produce amala.

Sweet potato is a food crop that is
increasingly being recognized as having an important
role to play in improving household and national food
security, health and livelihoods of poor families in
sub-Saharan Africa. Sweet potatoes play an immense
role in the human diet and are considered the second
staple food in developed and underdeveloped
countries [3]. Sweet potatoes are vegetable crops
which have been grossly underutilized in Nigeria, and
therefore efforts at promoting their utilization are
being continuously researched. Nutritional profiling of
sweet potato showed that it is rich in vitamins B¢ and
C, beta carotene and dietary fibre [4].

Yam belongs to the family Dioscorea spp. It
is a semi-perishable class of food due to its relatively
high moisture content [5]. It is a tuber crop that is
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grown widely in many part of the world. It is majorly
grown in sub-saharan Africa, with the production of
more than 95 % of the global yam cultivation and
second most important root/tuber crop in Africa after
cassava [6]. Yam is a source of carbohydrate and has
a lower glycemic index which makes it a sustainable
source of energy and gives better protection against
obesity and diabetes [7]. Traditionally to the Nigerian
southwestern culture, amala is exclusively obtained
from yam or cassava flours [8]. Hence, there is a need
to explore other food materials such as unripe plantain
and sweet potato and compare with the commonly
used yam tuber. This could help in enhancing the
availability of the product and make different varieties
available to consumers. The present study endeavours
to produce yam, plantain, and sweet potato flours with
a focus on conducting mineral analysis, evaluating
functional and pasting properties and ultimately
preparing amala from these flours to assess their
sensory attributes.

Materials and Methods
Raw material and source of procurement

Freshly harvested samples of yam, sweet
potato and unripe plantain fruits were sourced from
Owode market in Offa town, Kwara State, Nigeria.
Subsequent processing of the samples was carried out
at the Food Technology Wet Processing Laboratory,
Federal Polytechnic, Offa, Kwara State, Nigeria.

Samples preparation
Production of yam flour

Preparation of yam flour was done according
to the method described by [9] with little modification.
Yam tuber was washed, peeled, sliced and washed in
potable water. The sliced yam was conditioned using
4 liter container. The parboiled yam slices was steeped
in cleaned water for 24 hrs, drained, sundried for 4
days. The dried chips were milled into flour. The flour
samples were passed through a sieve of 200 pm mesh
size to obtain fine consistency. Finally, the flour was
carefully packed into airtight plastic packages and
stored at ambient temperature for further use.

Preparation of sweet potato flour

Preparation of sweet potato flour was done
according to the method described by [10] with little
modification. Fresh roots of flesh sweet potato free
from any signs of infection or infestation were
thoroughly washed under running tap water to
eliminate any adhering soil, dirt, or dust. Subsequently,
the roots were peeled, washed, sliced into water and
washed. Following this, the slices were sun-dried for
4 days. The dried chips were milled into flour, flour
samples were passed through a sieve of 200 um mesh

size to obtain fine consistency. Finally, the flour was
carefully packed into airtight plastic packages and
stored at ambient temperature for further use.

Preparation of unripe plantain flour

Preparation of unripe plantain flour was done
according to the method described by [10]. The
plantain fruits were carefully separated from its bunch,
thoroughly washed with clean water, and then peeled
using a sharp knife. The peeled plantain fruits were
sliced manually with a sharp knife to an average
thickness of 1cm, and the slices were laid out on
stainless trays for sun drying. Dried chips were milled
using a locally fabricated hammer mill and then sieved
through a mesh (200 pum mesh size) to achieve a fine
particle size flour texture. The resulting flour was
meticulously packed into air-tight plastic containers,
labeled, and stored at ambient conditions for future use.

Method of analysis
Minerals analysis

The digested Roasted fishes were analysed
for Mg, Ca, Mn, K, Zn and Fe concentration using
Atomic  Absorption  Spectrophotometer.  All
determinations were carried out in triplicate and
reported as mean mineral content in mg/100g [11].

Determination of chemical composition of the
amala flour samples

The standard method described by
Association of Official Analytical Chemists [11] was
used for chemical analysis such as total starch,
amylose content and beta-carotene of the samples
while carbohydrate content was determined by
difference.

Determination of functional properties of the
amala flour samples

The functional properties (bulk density,
water and oil absorption capacity, emulsion activity
and stability) of the maize varieties flours samples
were determined as described by [12]. Foaming
capacity was evaluated using the method of [13] while
swelling power and solubility capacity were analyzed
by the methods of [14]. Dispersibility was determined
by the methods described by [15] while gelatinization
temperature was determined by the method described
by [16].

Determination of sensory evaluation of the amala
cooked dough samples

Sensory attributes of the maize varieties flour
samples were determined using preference test as
described by [17]. Twenty semi-trained panelists that
were familiar with moin-moin and ekuru puddy, a
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similar steaming product to the study samples were
drawn from the Polytechnic community. The panelists
were asked to indicate their preference for the samples
in term of colour, appearance, mouldability, flavour,
taste and overall acceptability on 9-point Hedonic
scale where 9 =like extremely and 1=disliked
extremely. Each panelist sat in an enclosed cubicle
designed for sensory evaluation and water was
provided to rinse mouths before and after tasting each
of the samples.

Pasting Properties

Pasting properties was determined with a
Rapid Visco Analyzer (RVA). Five grams (5 g) of
each sample was weighed into a dried empty canister,

thoroughly mixed and the canister was well fitted into
the RVA as recommended. The slurry was heated from
50 - 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 was at 22.5 °C per min. Peak
viscosity, trough viscosity, breakdown viscosity; final
viscosity, setback viscosity, pasting temperature and
peak time were read from the pasting profile with the
aid of a thermocline for windows software connected
to a computer [18].

Statistical Analysis

All analyses were conducted in duplicates.
Data were subjected to analysis of variance, Duncan’s
multiple range tests was used to separate the means

while SPSS software version 2020 was used for all
statistical analyses.

and then 5 ml of distilled water was dispensed into the
canister containing the sample. The slurry was

Results and Discussion

Table 1: Selected mineral content of amala flour samples

Sample (mg/100g) FPP FYP FSP

Calcium 14.48+0.01° 75.26+0.01° 45.57+0.01°
Magnesium 29.83+0.012 45.63+0.01° 92.66+0.01°
Sodium 7.82+0.01° 86.27+0.01° 7.18+0.01°
Potassium 413.43+0.01°¢ 214.85+0.018 397.15+0.01°
Iron 2.15+0.01° 56.19+0.01° 4.25+0.01°

Results are mean values of duplicate determination + standard deviation. Mean value within the same row having the
same letter are not significantly different at p<0.05. Sample FPP - plantain amala flour, Sample FYP - yam amala
flour, Sample FSP - sweetpotato amala flour.

Mineral content of amala flour samples

The result of the mineral analysis of amala flour is shown in Table 1. The Calcium content of the sample
ranged from 14.48 - 75.26 mg/100g with sample FPP (plantain flour) having the least value (14.48 mg/100g and
sample FYP (yam flour) had the highest (75.26 mg/100g), there are significant difference (p<0.05) between the
samples. Calcium is the most abundant mineral in the body and it function include regulating muscular contractions
including heartbeat, blood clotting and formation of strong bones and teeth [19; 20]. Magnesium content ranges from
29.83 - 92.66 mg/100g with sample FSP (sweet potato flour) having the highest value (92.66 mg/100) while sample
FPP (plantain flour) had the least value (29.83 mg/100g). The result showed significant difference between the samples
(p<0.05).

The sodium content of the samples ranged from 7.18 - 86.27 mg/100g for sample FSP (sweetpotato flour)
and sample FYP (yam flour) respectively, there is significant difference (p<0.05) between samples. The amount of
sodium content obtained for sample FYP is higher than the RDA requirement and could be recommended for
hypertensive patients. Sodium is essential for the control of blood pressure. It is an electrolyte that controls the
extracellular amount of fluid in the body and is needed for hydration. In addition, sodium stimulates the muscles and
nerves. The sodium content of most plantain flour and sweet potato flour can be considered relatively low compared
with the RDA of 1.5 g/day. Excessive sodium intake has been associated with high blood pressure and stiffening of
arterial walls and therefore a risk factor for CVD [21].

The result further shows the value for potassium ranges from 214.85 - 413.43 mg/100g for FYP and FPP,
respectively. There are significant differences (P<0.05) among the samples. Low potassium is associated with a risk
of high blood pressure, heart disease, stroke, arthritis, cancer digestive disorders, and infertility. For people with low
potassium, improved diets (or potassium supplements) to prevent or treat some of these conditions may be
recommended. Potassium was below the recommended levels in the analyzed food samples. There is abundant
evidence that a reduction in dietary sodium and increase in potassium intake decreases BP, incidence of hypertension,
and morbidity and mortality from CVD [22].
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The result for Iron ranges from 2.15 - 56.19 mg/100g for FPP and FYP, respectively. There are significant
differences (P<0.05) among the samples. Iron is the most common micronutrient deficiency in the world. Women of
childbearing age are the highest risk group because of menstrual blood losses, pregnancy, and lactation. Iron conveys
the capacity to participate in redox reactions to a number of metalloproteins such as haemoglobin, myoglobin,
cytochrome enzymes, and many oxidases and oxygenases. It is required for many proteins and enzymes, notably
haemoglobin to prevent anaemia. Anaemia has been shown to be linked maternal mortality and premature child birth
[23]. Thus, yam flour analyzed contains adequate proportion of iron when compared with RDA of 18 mg. Thus, dietary
iron is best supplied by consumption of foods like amala made from yam flour in this research work.

Table 2: Physicochemical properties of amala flour samples

Parameter FPP FYP FSP
Total starch 63.23+0.01° 56.98+0.012 69.71+0.01°¢
Total carbohydrate 67.76+£0.012 73.34+0.01° 75.08+0.01°

Results are mean values of duplicate determination + standard deviation. Mean value within the same row having the
same letter are not significantly different at p<0.05. Sample FPP - plantain amala flour, Sample FYP - yam amala
flour, Sample FSP - sweetpotato amala flour

Physicochemical properties of amala flour samples

The starch content of amala flour ranged 56.98 % for sample FYP (yam flour) to 69.71 % for sample FSP
(sweet potato flour). All the results were significantly different at alpha 0.05. The differences in the starch content
obtained may be due to the variation in botanical source. The result obtained is lower to the result 70.99 - 79.81 %
reported by [24] for sweet potato-cassava flour. There are two types of molecules in the starches in crops - amylose
and amylopectin, and the proportions and the structures of the two molecules in starch may be the main factors that
affect the cooking quality of the amala from tuber flours. Study by [25] has shown that amylose has a huge impact in
the cooking quality of food products, however it cannot be used alone as predictor of quality of the food product. The
amylose content and amylose characteristics of starch dictate most of its uses and in most instances determine the
properties of starch

All samples exhibited high carbohydrate content values ranging from 67.76 - 75.08 % with sample FSP
(sweetpotato flour) having the highest value and sample FPP (unripe plantain flour) had the least. The results are
significantly different from each other (p<0.05). This is typical of root and tuber crops, which are naturally rich in
carbohydrates compared to other crops. The result obtained in this research work is in agreement with the findings of
[9] who also reported high carbohydrate content of orange fleshed sweet potato flour (77.36 %) and low carbohydrate
content in unripe plantain flour (73.75 %). High carbohydrate content 84.51 - 89.62 % reported by [26] for plantain
flour blanched at various temperatures.

Table 3: Functional properties of amala flour samples

Parameter FPP FYP FSP

BD (g/100g) 0.74+0.01° 0.66+0.01° 0.78+0.01°
WAC (g/g) 2.63+0.012 3.33+0.01° 4.9240.01°¢
Swelling capacity (g/g) 5.28+0.01° 4.23+0.012 8.29+0.01°
Swelling index (g/g) 1.94+0.01° 1.76+0.01° 1.00+0.012
Dispersibility 65.50+0.01° 58.50+0.012 68.50+0.01°
Gelatinization (°C) 60.23+0.012 60.81+0.01° 62.31+0.01¢

Results are mean values of duplicate determination + standard deviation. Mean value within the same row having the
same letter are not significantly different at p<0.05. Sample FPP - plantain amala flour, Sample FYP - yam amala
flour, Sample FSP - sweetpotato amala flour

Functional properties of amala flour samples

The functional properties of yam, plantain and sweet potato flour for amala production are presented in
Table 3. The bulk density (g/100g) of the yam flour, potato flour, and plantain flour exhibited significant variation
(p<0.05). Ranging from 0.66 - 0.78 for sample FYP and FSP, respectively. The result obtained in this research work
is similar 0.194 - 0.420 g/ml reported by [26] for plantain flour blanched at various temperature. Bulk density of 0.45
g/cm?® reported by [27] was in line with the value obtained in this study. It was also observed that the value obtained
from this study is similar to the one obtained by [28] on effect of processing on cocoyam which ranged from 0.588 -
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0.714 g/ml. The bulk density of the flour samples plays a crucial role in determining packaging requirements, material
handling and transportation in food industry.

Water absorption capacity (WAC), which measures the flour's ability to retain water, significantly differed
among the produced flours. The WAC ranged from 2.63 - 4.92 g/g with sample FSP having the highest value (4.92
g/g) and sample FPP had the least value (2.63 g/g). The result shows significant difference between the samples
(p<0.05). Vikuson [26] reported 118.50 - 124.50 % which is found to be very high to the values obtained in this present
work. The result of the 100 % plantain flour in this study is lower than the one reported by [29] who obtained 131.75 %
WAC for 100 % plantain flour. The value 216.00 % obtained by [27] for 100 % plantain flour is higher than the value
obtained (2.26 g/g) for plantain flour in this research work. WAC influences the flour's ability to form a paste and
impacts physicochemical properties in various food products such as soup, dough, and baked goods [30]. Low water
absorption capacity suggests a compact molecular structure, while a high value indicates a loose structure of starch
polymers, making it suitable for composite flour in bread making [31].

The result of swelling capacity in this study shows significant variation among the samples (p<0.05). The
swelling capacity obtained in this research work ranged from 4.23 - 8.29 g/g for sample FYP and FSP, respectively.
Vikuson [26] reported 38.47 - 48.09 % for plantain flour which is higher than the values obtained in this study. The
swelling power obtained for plantain flour 6.48 g/g reported by [27] and the values (8.22 g/100 g) reported by [32] for
plantain flour are higher than the value (5.28 g/g) obtained for plantain flour in this study and this may be attributed
to the variety of plantain used for the study.

The swelling index of the flours shown significant relationship between sample FPP and FYP (p<0.05) with
results ranged from 1.00 - 1.94 g/g. Sample FSP exhibited the lowest swelling index (1.00 g/g) while the highest was
recorded for sample FYP (1.94 g/g). This aligns with the finding of [9] who reported 1.35 - 1.71 g/cm?® for amala flour
from yam, sweetpotato and unripe plantain. The values obtained in this research work is slightly lower than 1.26 -
2.00 g/ml findings reported by [28] on the effect of processing on cocoyam flour. The swelling index reflects the
extent of associative forces within the granules which indicate the presence of amylase influencing the quantity of
amylase and amylopectin present in the flour [30].

Dispersibility index of the amala flours is as reported in Table 3. Dispersibility is a useful functional
parameter which measures the reconstitution of flour in water to have a fine and consistency paste, and it gives an
indication on water-absorption capacity [15]. Dispersibility index of the flours significantly different; ranged from
58.50 - 68.50 % between the samples. An earlier study by [33] on dispersibility of yam flours had reported a value of
51.17, 52.83 and 62.83 %, respectively for D. dumetorum, D. cayenensis and D. alata flours which are within the
range obtained in this research work. According to [34], these higher values of dispersibility observed for flours
samples in this research work indicate that they will easily reconstitute to give a fine consistency of dough during
mixing.

Gelatinization temperature of all the flour samples investigated fell within the ranged from 60.23 - 62.31°C.
The result shows that sample FPP had the lowest value (60.23 °C) while sample FSP had the highest value (62.31 °C).
There was significant variation between the samples at alpha 0.05. Gelatinization temperature is the temperature at
which starch molecules in a food substance lose their structure and leach out from the granules as swollen amylose
and it affects the time required for the cooking of food substances [35].

Table 4: Pasting properties of amala flour samples

Parameter FPP FYP FSP

Peak 368.63+0.01° 142.22+0.012 333.72+0.01°
Trough 210.66+0.01° 136.44+0.012 294.35+0.01°
Breakdown 96.34+0.01° 21.67+0.012 26.77+0.01°
Final 284.23+0.01° 182.36+0.012 463.24+0.01°¢
Setback 102.41+0.01° 42.88+0.01° 82.69+0.01°
Time (min) 4.92+0.012 5.62+0.01¢ 5.42+0.01°
Temperature (0C) 83.83+0.012 87.33+0.01°¢ 86.35+0.01°

Results are mean values of duplicate determination + standard deviation. Mean value within the same row having the
same letter are not significantly different at p<0.05. Sample FPP - plantain amala flour, Sample FYP - yam amala
flour, Sample FSP - sweetpotato amala flour

Pasting properties of amala flour samples maximum viscosity, developed during or soon after
The pasting properties of the amala flours are the heating portion of the pasting test [36] ranged from
as shown in Table 4. Peak viscosity, which is the 142.22 - 368.63 RVU. Sample FSP had the highest
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value (333.72 RVU) while sample FYP had the least
value (142.22 RVU). The result showed that statistical
variation among the samples at alpha 0.05. The
variation might be as a result of the method of
processing or equipment used for analysis. Peak
viscosity is often correlated with the final product
quality. It also provides an indication of the viscous
load likely to be encountered during mixing [37]. The
result obtained in this research work is lower than
414.08 - 511.92 RVU reported by [26]. [8] reported
1783.00 - 3682.00 cP for yam flour which was found
to be higher than the value obtained in this research
work. The result obtained is similar to the one reported
by [38] on chemical and sensory properties of water
yam — cassava flour and paste which ranged from
212.00 - 362.07 cP. The result obtained in this research
work is in line with the findings of [39] who says
higher swelling capacity is indicative of higher peak
viscosity while higher solubility, as a result of starch
degradation results in paste viscosity reduction [39].
Trough is the minimum viscosity value in the
constant temperature phase of the RVA profile and
measures the ability of paste to withstand breakdown
during cooling [36]. Trough value exist between
samples FYP (yam flour) (136.44 RVU) and sample
FSP (294.35 RVU). The results are significantly
different from each other (p<0.05). The different
might be as a result of the sample used in this study or
the processing method. The result obtained in this
study similar to the one recorded by [40] on effect of
processing methods on pasting and functional
properties of aerial yam (Dioscorea bulbifera) flour
which ranged from 16.67cP - 239.17 cP, lower than
276.92 - 325.75 RVU reported by [26]. Trough is
period is often associated with a breakdown in
viscosity [41] and an indication of breakdown or de-
stability of the starch gel during cooking [42]; the

lower the value obtained, the more stable the starch gel.

Breakdown viscosity content ranged from
21.67 - 26.77 RVU with sample FSP having the
highest value (26.77 RVU) and sample FYP had he
least value (21.67 RVU). Results obtained shown that
all the samples are significantly different (p<0.05).
The value obtained in this present work is within the
ranged value of breakdown viscosity 5.00 - 30.25
RVU reported by [5] for yam flour. The breakdown
viscosity, also referred to as shear thinning is an
indication of the ease with which the swollen granules
can be disintegrated [43]. The ability of the mixture to
withstand heating and the shear stress that is usually
encountered during processing is an important factor
for many processes, especially those requiring stable
paste and low retrogradation or syneresis [44].

The final viscosity of the amala flour ranged
from 182.36 - 463.24 RVU for FYP and FSP sample,

respectively. FYP sample had the lowest final
viscosity (182.36 RVU) while FSP had the highest
peak viscosity (463.24 RVU). The result varied
significantly at alpha 0.05. The result obtained is not
similar to the result recorded by [45] on effect of yam
varieties on pasting properties of traditional dry yam
which ranged from 55.5 - 378.0 cP and lower to the
findings 2464.00 — 4332.50 cP of [8] for yam flour.
The difference might be as a result of the processing
method or equipment used for the analysis. The peak
and final viscosities are considered to be the most
important paste viscosity especially with regard to
product properties [46]. [47] reported the use of
starches with high viscosity value in pharmaceutical
companies especially as tablet binders.

The values obtained for setback varied
significantly at P<0.05. FYP had the lowest setback
value (42.88 RVU) while FPP had the highest setback
value (102.41 RVU). The values obtained from this
study differs from the result recorded by [38] which
ranged from 118.75 - 168.96 cP and the value 340.50
- 799.00 cP recorded by [8]. Higher setback value
means reduced dough digestibility [39] while lower
setback during cooling of paste indicates lower
tendency for retrogradation [41].

The peak time is a measure of the cooking
time [48]. The peak time of the yam flour varied
significantly. The peak time value ranged from 4.92 -
5.62 min. FPP had the lowest peak time (4.92 mins)
while FYP had the highest peak time (5.62 mins). The
values obtained are similar to the values obtained by
[40] on aerial yam flour poundo-yam which ranged
from 4.07 - 5.66 mins but lower to 5.10 - 7.03 mins by
[8] for yam flour and 7.0 min by [49] on pasting
properties of the poundo-yam flour.

The pasting temperature of the flour ranged
from 83.83 - 87.33 °C. The lowest value (83.33 °C)
was recorded for FPP while the highest value (87.33
°C) was recorded for FYP. The result showed
significant difference between the samples (p<0.05).
The result obtained is similar to that recorded by [40]
on aerial yam flour which ranged from 82.45 - 88.25
°C and the value 81.35 - 89.10 °C reported by [8] for
yam flour. The pasting temperature gives an indication
of the gelatinization time during processing. It is the
temperature at which the first detectable increase in
viscosity is measured and is an index characterized by
the initial change due to the swelling.

Conclusion

Nutritional and functional properties of
unripe plantain, white yam and sweet potato flour
showed that sample FPP (plantain flour) had the
highest value in potassium; sample FYP had the
highest value in calcium, sodium, iron while FSP had


http://www.sciencepub.net/researcher

Researcher 2026;18(1)

http://www.sciencepub.net/researcher [RSJ

the highest score in magnesium. Sample produced
from sweetpotato had the highest value in total starch
and carbohydrate content. The results revealed that all
the samples were high in functional and pasting
properties when compared with previous research
work. This study recommends further investigation on
proximate and sensory properties on the variables used
in this work. In addition, different pretreatment on the
tubers used could be investigated on the use of yam,
sweet potato and unripe plantain flour in preparation
of amala meals/products.
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