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Abstract: The nutritional constituents of
Bombax buonopozense calyx were determined
using standard methods. Results obtained from
proximate analysis indicated the presence of
moisture (4.70+0.51 %), ash (5.50+0.47 %),
crude protein (7.20+£0.29 %), crude lipid
(3.10£0.14 %), crude fibre (18.00£0.18 %),
carbohydrate (66.20+0.27 %) and caloric

value  (279.85+0.31  kcal/100g). Mean
concentrations  of  sodium,  potassium,
magnesium, calcium and phosphorus were
25.00+0.09, 160.00+0.13, 48.10+0.47,
28.13+0.33 and 163.00+0.21 mg/100g
respectively while measured values for
functional properties were bulk density

(0.52+0.01 g/cm?®), water absorption capacity
(2.35£0.35 %), oil absorption capacity
(2.20+0.19 %), foaming capacity (13.72+0.27
%) and foaming stability (5.88+0.41 %). The
results obtained compared favourable with
most food materials and indicated that Bombax
buonopozense calyx may be a good source of
nutrients.
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1.0 Introduction

Food is one of the most basic needs and the
major source of nutrient to human body; and
limited access to good food can severely affects
health (Havas and Salman, 2011).It is estimated
that one billion people in the world lack
sufficient food to meet their nutritional needs
(Barrett, 2010). Competition between man and
his animals for the scarce food resources further
complicated by communal conflicts and
insecurity has further heightened the need for
already scarce food. In Nigeria and most
African countries, food security is receiving
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serious concern because of the increasing
scarcity of food due to insecurity, unfavourable
climatic changes and other factors. Also diet
contribution data are scarce and most home do
not have diet plan and are therefore restrained
to tradition choices, which may not provide
balance diet (Akueshi et al., 2005).

Food value can be assessed through their
proximate, mineral and other functional
composition/properties (Eddy and Udoh,
2005). This implies that the nutritional value of
less known plants materials such as calyx of
Bombax buonopozense can be evaluated
through this information.

Bombax buonopozense, is a wild plant
commonly known as Gold coast Bombax tree
from the family of Bombacaceae. Most of its
parts are known to serve medicinal purposes.
The edible sepals are dried and used as
ingredient and vegetables for preparing soup in
some parts of North Central region of Nigeria
(Mann et al., 2011; Mann et al., 2003). B.
buonopozense is widely distributed in West
African countries such as Ghana, Gambia, Cote
d’Ivoire, Nigeria and others (Addo-Fordjour et
al., 2009; Gyasi, et al.,1995; Kamanzi, et al.,
2004; Mann et al., 2003)

Several researches have reported the presence
of phytochemicals such as alkaloids,
flavonoids, tannins, saponins, phenols and
steroids, oxalates, phytates and cyanides (in
small amounts) in Bombax buonopozense
(Iroka et al., 2014; Mann et al., 2011), which
are the useful bioactive constituents for its
medicinal purposes. However, little is known
about the nutritional constituents of the calyx of
Bombax buonopozense. This work seeks to
determine the nutritional contents of Bombax
buonopozense calyx.through their proximate,
mineral and functional properties.

2.0  Materials and Methods

2.1  Sample Collection

B. buonopozense calyx was obtained from
Ariko in Kaduna State, Nigeria. The calyx was
separated from the petal, washed with plenty of
distilled water to remove dirt and allowed to
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constant weight before grinding to powdered

form.

2.2  Proximate analysis

Moisture content was determined using oven

drying method (AOAC, 2006) and the

percentage moisture was calculated using

equation 1:

Moisture (%) = Y273 4100 D
w2-w1i

where: w1 is the weight of empty crucible, w. is

the weight of the crucible and the sample while ws

is the weight of the sample after drying in a furnace

to constant weight.

The ash content was determined destroying the

organic content in a furnace maintained at 600

°C, after which the sample in the crucible was

cooled and reweight to obtained percentage ash

according to equation 2 (Ceirwyn, 1998).

Ash(%) = 2222 x100 )
w2-w1
where ws is the weight of the crucible and the
ash
Crude protein content of the samples was
determined using the method described by
Jacob et al. (2016). 1.0 g of the sample was
transferred into a digestion flask which
contained 2 tablets of selenium (catalyst)
followed by addition of 12 cm? of sulphuric
acid before heating to obtain a clear
solution. The solution was transferred into
50 cm?®volumetric flask and then made up to
the mark. 10 cm?® of the digest and 10 cm? of
40 % NaOH solution were pipetted into the
conical flask of the Kjeldahl distiller, which
contained 5 cm?® of 2 % boric acid. 3 drops of
mixed indicator (100 cm® 0.1 % methyl red +
200 cm® of 0.2 % bromocresol) were placed
under the condenser outlet. The gas
produced was delivered to a conical flask
that was filled with solutions of boric acid
and the mixed indicator. The nitrogen in the
distillate was determined by titrating with
0.01 M of HCI to the end point. The
percentage protein was obtained by
multiplying the % nitrogen (equation 3) by
a conversion factor.
% N = (5—B)xNx0.014xDx100
Wxv

©)
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where: S is the sample titration reading, B is
the titration reading for the blank, N is th
normality of HCI, F is the dilution factor and
V is the volume taken for distillation while
the constant, 0.014 represent
milliequivalent weight of nitrogen.

Crude fat was determined according AOAC
(2006) and the percentage crude fat was
estimated using equation 4:

Crude fat (%) = le;l”z x100 4)

where wi is the weight of sample before
extraction and w: is the weight of the sample
after extraction.
Crude fibre content was determined using
the method described by Jacob et al. (2016):
2 g of defatted sample was weighed into a
250 cm? conical flask and 200 cm® of 1.25
% sulphuric acid solution was added. The
sample was heated for 30 minutes and
filtered using poplin cloth in a Buchner
funnel followed by washing with distilled
water. The resultant residue was treated
with 200 cm?® of 1.25 % NaOH solution and
re-heated after which the entire content was
transferred into a crucible and weighed after
cooling in a dessicator. The weighed sample
was transferred to a furnace that was
maintained at 550° C for 12 hours. The
difference in weight (ws — w) was recorded
and the percentage fibre was calculated by
difference using the formula:

3-w2

Crude fibre (%) = =100 (5)
Carbohydrate content was determined by
method of difference and calculated using
equation 6 (AOAC, 2006):

Carbohydrate (%) = 100 — (% ash +

% protein + % lipid + % fibre) (6)
The caloric value of the food was calculated
using equation 7 (Asibey-Berko and Taiye,
1999):

Energy (kcal/100g) =A+B+C (7)

A = g crude protein x 2.44

B = g crude lipid x 8.37

C = g available carbohydrate x 3.57

2.3  Mineral quantification
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6 g of oven dried powdered sample was
weighed into dry crucibles in triplicates and
ignited in a muffle furnace at 600 °C until
greyish white ash was obtained. The sample
was removed and cooled in a desiccator. 5 cm?®
of 1.0 moldm= HNO; was added and the
sample was evaporated to dryness on a steam
bath and then re-heated in a muffle furnace
until the formation of greyish white ash was
observed. The samples were removed, cooled
in a desiccator and 10 cm® of 1.0 moldm?® HCI
was added to each ash and filtered into a 100
cm?® volumetric flasks. Concentrations of Cu,
Fe, Mn, and Ca ions were determined using
Atomic Absorption Spectrophotometer (AAS
Model SP9) while those of Na and K ions were
evaluated using flame photometer. The
concentration of phosphorus was determined
using Jenway 6100 spectrophotometer at 420
nm (Ceirwyn, 1998).

The contribution of Bombax buonopozense
Calyx to dietary intake of essential elements
was evaluated through the application of
equation 8 (Hassan et al., 2005):

Contribution to RDA (%)
— C (mg/1009) X 100 (8)
RDA 1 ) .
where C is the concentration and RDA is the

recommended dietary allowance.

2.4 Functional properties

2.4.1 Bulk density

Bulk density was determined according to the
method described by Niangoran et al. (2015).
In this method, 10.0 cm? graduated measuring
cylinder was gently filled with the sample and
its bottom was tapped until the volume of the
sample stopped decreasing.

2.4.2  Water absorption capacity (WAC)

In order to determine the water absorption
capacity of the plant materials, 2.0 g of the
sample was mixed with 20 cm?® of distilled
water and allowed to stand at ambient
temperature for 30 minutes before applying
centrifugal rate of 2000 rpm for another 30
minutes. Percent water absorption capacity
(WAC) was calculated using equation (9)
(Sosulski et al., 2002; Njintang et al., 2001).
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WAC (%) = —x100 9)
where,V1 is the volume of water absorbed and
V. is the volume of water used, both in cm?®
unit.

2.4.3  Oil absorption capacity (OAC)

OAC was analysed by mixing 2 g of the sample
with 20 cm® of refined soybean oil of known
specific gravity. It was allowed to stand at
ambient temperature for 30 minutes and then
centrifuged for 30 minutes at 2000 rpm. Oil
absorption capacity (OAC) was expressed as
percentage oil absorbed per gram sample
(Sosulski et al., 2002; Onimawoet al., 2003).

OAC (%) = -~ x100 (10)
where V1 is the volume of oil absorbed and V> is
the volume of oil used,

2.4.4 Foaming capacity and
foaming Stability (FS)
The method described by Niangora et al.
(2015); Ojo and Ade-Omowaye (2015) was
used to determine FC and FS. In this method,
2.0 g of powdered Bombax buonopozense calyx
was added to 50 cm?® distilled water in a 100
cm?® graduated cylinder. The suspension was
then mixed and shaken for 5 min to foam. The
volume of foam at 30 s after whipping was
expressed as foaming capacity (FC) using
equation (11):

FC (%) = =-=x100 (11)
where Vi is the volume of foam before
whipping and V: is the volume of foam after
whipping.
The volume of foam was recorded one hour
after whipping to determine foaming stability
(FS) as a percentage of the initial foam
volume, Therefore,
S (%) = ? X % (12)

1,0

where Vg, is the formed volume after time and
V; o is the initial volume.

(FC)

3.0  Results and Discussion
3.1 Proximate composition
Table 1 presents the proximate composition of
Bombax buonopozense calyx. Mean moisture
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content was 4.70£0.51 %. This value is lower
than the 5.00+0.02, 10.23+0.06 and 10.71 %
reported for  Caesalpinia  pulcherrina,
Corchorus olitorus and Melochia corchorifolia
respectively (Musah et al. 2014; Ndamitso et
al., 2016). Low moisture content can increase
the shelf life the food materials Eddy and Ekop,
2006). Mean percentage ash was 5.50+0.47 %,
which is slightly higher than 5.11 and 3.30 %
obtained for Vigna unguiculata sub spp
sesquipedalis seed and Afzelia Africana
respectively (Musah et al., 2020; Nzekwe et al.,
2016) but lower than 15.20+0.04 % reported for
Vernonia amygdalina (Idris and Yisa, 2009).
Ash content of a sample is an important factor
in determining the amount of inorganic content
in a food. Therefore, the studied food materials
is likely richer in mineral content than some
common seeds.

Table 1: Proximate composition of Bombax
buonopozense calyx

Factor Composition (%
dry weight)
Moisture 470 £0.51
Ash 5.50 £ 0.47
Crude protein 7.20+£0.29
Crude lipid 3.10+£0.14
Crude fibre 18.00 + 0.58
Carbohydrate 66.20 = 0.27
Calorific 279.85£0.31
value
(kcal/100q9)

Results are recorded as mean of values obtained
from triplicate analysis values + SD

Mean crude protein content was 7.20+0.29 %,
which lower than 13.25+0.13 and 14.47+0.10
% reported for Amaranthus hybridus and
Hibiscus sabdariffa respectively (Oulai et al.,
2014) but higher than the value (4.65+£0.02 %)
reported for Xanthosoma sagittifolia (Kwenin
etal., 2011).

Crude lipid content has a mean percentage of
3.10+0.14 %. This value was slightly higher
than 1.50%0.05 and 1.33+0.04 % reported for
Talinum triangulare and Moringa oleifera



Communication in Physical Sciences, 2021, 7(2): 126-133 130

respectively (Kwenin et al., 2011) but lower
than 13.70 % reported for A. povoninia
(Ogbuagu et al., 2011). The low lipid content
of B.buonopozense calyx can present it as a
good diet for obesity patients. The value
obtained for crude fibre content was
18.00+0.18 %. Fibre functions by providing
roughages that can aid digestion and absorption
of nutrient (Nwekwe et al., 2016). The crude
fibre content of B. buonopozense calyx is
higher than 10.40£0.3 % and 8.00+0.02 %
reported by Kwenin et al. (2011) for Amaranth
cruentus and Talinum triangulare respectively
but lower than 31.50+1.50 % in Ceiba petendra
(Oulai et al., 2014).

Carbohydrate content was 66.20+0.27 % and
was higher than 39.05 % for Momordica
balsamina leaves (Hassan and Umar, 2006).
However, this means value is however lower
than the 75.00 % obataind for Corchorus
tridens (Asibey-Berko and Tayie, 1999).
Carbohydrate, fat, and protein are the
proximate variables that determine the energy
value of any food consequently, the estimated
calorific value was 279.85+0.31 kcal/100g,
which is within the range of values (248.80 —
307.10 kcal/100g) reported for selected sweet
potato leave in Nigeria (Antia etal., 2006).

3.2  Mineral content

The mineral composition of Bombax
buonopozense calyx is presented in Table 2.
Sodium and potassium content were
25.00£0.09 mg/100g and 160.00+0.13
mg/100g respectively. These values are lower
than the 195.00 mg/100g (sodium) in Habiscus
sabdariffa (Ladan et al., 1996) and 200.00
mg/100g obtained for Tribulus terrestris
(Hassan et al., 2005). Sodium and potassium
are important for the regulation of plasma
volume, acid-base balance, nerve and muscle
contraction in the human system (Akpanyung,
2005). Mean concentration of magnesium was
48.00+£0.49 mg/100g while those of calcium
and phosphorus were 28.13+0.33 and
163.00+0.49 mg/100g respectively.
Magnesium ions prevent muscle degeneration,
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growth retardation, immunologic dysfunction,
congenital malfunction and bleeding disorder
(Oulai et al., 2014; Chaturvedi et al., 2004).
The measured mean concentration of calcium
in this sample is higher than 6.33+0.01
mg/100g reported for Vernonia amagdalina
(Idris and Yisa, 2009).

Table 2: Mineral composition of Bombax
buonopozense calyx

Element Concentration
(mg/100q)
Sodium 2.50 +0.09
Potassium 160.00 + 0.13
Magnesium 48.10 £ 0.47
Calcium 28.13+0.33
Phosphorus 163.00 £ 0.21

Results are presented as mean of values
obtained from triplicate analysis = SD

The contribution of Bombax buonopozense
calyx to the recommended dietary allowance
(RDA) of the minerals studied is presented in
Table 3.

Table 3: Contribution to the dietary intake
of mineral elements

Element RDA Contribution
(mg) to RDA (%)
Sodium 500 5.00
Potassium 2000 8.00
Magnesium 350 13.74
Calcium 1200 2.30
Phosphorus 1200 13.58

The results reveal that the contributions of
sodium (5.00 %), potassium (8.00 %),
magnesium (13.74) and calcium (2.34 %) were
lower than 9.00 % (sodium), 21.00 %
(magnesium) and 4.00 % (calcium) while the
RDA value for phosphorus was higher than the
1.00 % reported for Verona amagdalina (Idris
and Yisa, 2009).

3.3  Functional properties

The functional properties of Bombax
buonopozense calyx are presented in Table 4.
Bulk density (BD) was 0.52+0.71 g/cm?®. This
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value is higher than the value of 0.24+0.04
g/cm? reported for Parkia biglobosa seed flour
(Ndamitso et al., 2020) but lower than 0.63
g/cm® for Cyperus esculentus (Oladele and
Aina, 2007). BD is a measure of heaviness of a
flour sample and is significant in the food
industry for the analysis of material handling
and application (Adejuyitan et al., 2009; Shittu
et al., 2007).

Table 4: Functional properties of Bombax
buonopozense calyx

Parameter Values
Bulk Density (g/cm3) 0.52+0.11
Water Absorption Capacity 2.35%0.35
(%)

Oil Absorption Capacity (%o) 2.20+0.19
Foaming Capacity (%) 13.72+0.27
Foaming Stability (%) 5.88+0.41

The water absorption capacity (WAC) of the
sample is 2.3520.35 %, which is slightly lower
than 3.17£0.92 % obtained for Vigna
unguiculata sub spp. Sesquipedalis seed
(Musah et al., 2020) but higher than 2.04+0.05
% reported for Melochia corchorifolia
(Ndamitso et al., 2016). The OAC value
obtained (2.20+0.19 %) for B. buonopozense
calyx was lower than 2.43+1.52 % reported for
Boerhavia elegans choisy seed flour (Al-Farga
et al., 2016). Oil absorption stability (OAC) is
attributed to the entrapment of oil to retain
favour and improve the soft texture of food
(Ojo and Ade-Omowaye, 2015; Niangoran et
al., 2015).

Foaming capacity (FC) refers to increase in
volume of a given food upon the introduction
of gas into its slurry while foaming stability
(FS) is the ability of foam formed to retain its
maximum volume over a period (Ojo and Ade-
Omowaye, 2015). The values of FC and FS
were 13.72+0.27 % and 5.88+0.41 %
respectively. The FC value obtained was higher
than 3.96+0.03 — 5.77£0.29 % reported for
cultivars seed flour from Citrullus lanatus
(Niangoran et al., 2015).

4.0 Conclusion
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The study provides an overview of the nutrient
composition of B. buonopozense calyx. Results
reveal it is a good source of carbohydrate,
potassium and phosphorus. The nutritional
qualities of B. buonopozense calyx can be
explored if their antinutritional and other
factors are found to be within the permissible
limits. It has the potential to be a good source

of  mineral  nutrition  especially in
complementing phosphorus nutrition.
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