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ABSTRACT

The study investigated the functional and pasting properties of toasted
African breadfruit (Treculia africana) seed flour. The Treculia africana
seeds were soaked with and without Alum at different time duration
to have 10 samples, toasted, mechanically dehulled and coded: BFAZ2,
BFA4, BFA6, BFA8, BFA10, BFW2, BFW4, BFW6, BFW8, BFW10 and a
control sample was toasted and dehulled without pretreatment, coded
BFC. The samples were made into flours and their functional and pasting
properties were determined using standard methods. The functional
properties result of the flour samples showed that BD, WAC, OAC, FC,
SI and GT ranged from 0.68g/ml-0.94g/ml, 1.80ml/g-2.08ml/g, 1.44-
1.74 ml/g, 18.03-23.41%, 1.27-1.61% and 72.11-82.41°C, respectively.
Functional properties were significantly p<0.05 elevated in the soaked
samples without alum relative to the alum-soaked samples and
untreated sample. The flour samples had peak viscosity, trough viscosity,
breakdown viscosity, final viscosity, setback viscosity, peak time and
pasting temperature ranged from 257.08 RVU to 474.83 RVU, 183.67
RVU to 266.08 RVU, 71.83 RVU-212.92 RVU, 311.83 RVU-441.0 RVU,
124.33 RVU and 179.08 RVU, 4.60min and 5.07min and 78.30°C-84.70°C,
respectively. Pasting properties were significantly p<0.05 higher in the
soaked samples with alum relative to the soaked samples without alum
and untreated sample. Toasted African breadfruit flour showed good
functional and pasting properties. The results offer valuable insights into
the utilization of toasted African breadfruit seed flour and encouraging

its adoption within the food industry.

Keywords: Functional Properties, Pasting Properties, Pretreatment,
Seed Flour, Toasted African Breadfruit.

INTRODUCTION

African breadfruit (Treculia africana) is a versatile food source with
various products derived from its seeds. These ranges of products
are traditionally derived from it through methods such as soaking,
dehulling, grinding, boiling, steaming, frying, or a combination of two or
more of these techniques [1]. African breadfruit, with diverse culinary
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applications and nutritional benefits, have been processed
into various products including flour, porridge, soups, stews,
beverages, and oil and used as flavouring for alcoholic drinks
[1,2]. According to [3,4], novel food products are also being

developed from African breadfruit.

The seeds of African breadfruit can be ground into flour,
which serves as a nutritious alternative to traditional flours
[5,6] or used as a composite with wheat flour for baked foods
[1,6]. Breadfruit flour is rich in carbohydrates, fibre, and
essential nutrients [7,8].

Traditional processing treatments such as soaking,
fermenting, germinating, and roasting have been utilized
for improving the nutritional value of cereals and pulses [9].
Soaking is one of the processing treatments that are basically
used to pre-treat legumes prior to processing [10]. In
addition to softening the seed coat or hull of seeds with tough
or hard-to-remove hulls, making it easier to remove during
the dehulling process, soaking seeds, including African
breadfruit seeds, with alum can offer several other potential
advantages. Alum treatment has been noted for its capacity
to enhance the water absorption of seeds [11], potentially
influencing the bioavailability of certain nutrients in the
seeds [12]. Moreover, it may impact the texture and overall
quality of the final product derived from the seeds. Soaking
may also contribute to a reduction in overall processing
time [13]. The soaking process is useful in the production of
children’s food products with high protein digestibility and
mineral availability [14]. Roasting or toasting, a common
dry heat food processing method, serves distinct purposes
to fulfill specific requirements [15]. This process induces
significant changes in moisture content, appearance, taste,
aroma, and texture. According to Sruthi et al. [16], roasting
is a food processing technique that utilizes heat to achieve
uniform cooking, improving the digestibility, palatability, and
sensory characteristics of foods with beneficial structural
alterations in the food matrix. Roasting transforms nutrients
for better digestibility, yielding enhanced aroma, flavor,
and color in various foods through a high temperature-
short time process, while concurrently reducing water
activity, improving shelf-life, and modifying antioxidant and
functional properties for increased consumer acceptance
[16].

Functional properties of foods refer to the specific
characteristics or attributes of a food product that affect
its behavior, quality and performance during processing,

storage and consumption [17].The functional properties of a

food material play a crucial role on how it interacts with other
components within the food matrix and ultimately determine
its suitability for various applications [18]. Consequently,
food products with favorable functional characteristics can
be easily integrated into other culinary creations, resulting

in high-quality and acceptable end products [18].

According to Ocheme et al. [18], the pasting properties of a
food are the alterations that happen to the food when heat is
applied in the presence of water. These changes impact the
food’s texture, how easily it can be digested, and how it can
be used in various food products. The alterations influence
the texture of the food, its digestibility, and its applicability
in different food products. Generally, the pasting properties,
excluding pasting temperature, reveal a direct correlation
between the starch (carbohydrate) content and these
properties, while demonstrating an inverse association
between protein content and pasting properties [18]. The
alterations influence the texture of the food, its digestibility,
and its applicability in different food products. As the
carbohydrate content decreases, the pasting properties also
decrease, but as the protein content increases, the pasting
properties decrease. Pasting characteristics are of utmost
importance in selecting a variety for industrial use, such as
thickening, binding, or other purposes [19].

In recent times, individuals have been consistently modifying
their dietary preferences, seeking to enhance their
nutritional intake with safe food options while concurrently
striving to improve their overall health and well-being.
Consequently, experts in the food industry have persistently
adapted formulations and ingredients, employing innovative
technologies to create food products that not only align with
consumers’ demands but also offer heightened nutritional
value and safety. Therefore, the research focused on
determining the functional and pasting properties of toasted
African breadfruit flour as affected by pretreatment. The
results of this study are anticipated to broaden the range of

applications for this nutritious local crop.
MATERIALS AND METHODS
Materials Procurement

Fresh seeds of African breadfruit (Treculia africana) were
purchased from Relief market in Owerri Municipal L.G.A,

Imo State, Nigeria.
Material Preparation

Sample cleaning and pretreatment process
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The seeds of African breadfruit (Treculia africana) were
cleaned to remove defective seeds, stones, and foreign
particles. Subsequently, they were washed and divided into
three equal portions, each weighing 10kg. These portions
were coded as the control sample (BFC), sample soaked with
Alum (BFA), and sample soaked without Alum (BFW). Sample
BFC was toasted without soaking. Sample BFA was further
divided into five parts. Each part was soaked at interval in
distilled water at a ratio of 1:10 (w/v) with 1.0% Alum [20]
for varying durations-2h, 4h, 6h 8h, 10h, resulting in samples
BFA2, BFA4, BFA6, BFA8 and BFA10. Similarly, sample BFW
was divided into five portions and subjected to soaking
durations in distilled water at a ratio of 1:10 (w/v) without
Alum-2h, 4h, 6h 8h, 10h, yielding samples BFW2, BFW4,
BFW6, BFW8 and BFW10. The steeping method, as modified
by [21], was employed for this process. Following steeping,

excess water was drained, and the breadfruit samples were

subsequently toasted.

Processing of dehulled toasted African bread fruit seed
flour

The method described by Ozigbo et al. [22] with
modifications was employed. The seeds were toasted for 30
minutes at 1300C. After toasting, the seeds were cooled for
1h before dehulling. The toasted African breadfruit seeds
(TABS) were dehulled mechanically, winnowed, processed
into flour using a hammer mill (Model: De-Demark Super)
and sieved through a 4.25pm sieve as described by Agu et
al. [5] with slight modifications. The flour was packaged
in airtight container for further studies. The flow chart for
processing of the dehulled toasted African bread fruit seed

flour is shown in Figure 1.

Dehulled Toasted African Breadfruit Seeds

Milling (De-Demark super hammer mill)

r
Sieving (4.25um sieve)

r

Toasted African Breadfruit seed Flour

r

Packaging

Figure 1. Production of toasted African bread fruit seed flour.

Method of Analyses

Determination of Functional Properties of Toasted African breadfruit seed flour samples

Determination of Bulk Density (BD)

The Bulk Density of the flour sample was determined by the method of [23]. A 10ml capacity graduated measuring cylinder

was weighed and filled with the sample to the 10ml mark. The bottom of the cylinder was tapped gently but repeatedly on a

laboratory bench until there was no further diminution of the sample level after filling to the 10ml mark. The cylinder with

the sample was weighed.

Calculation:

BD (g/ml) = Weight of sample (g) (1)

Volume of sample (ml)

Determination of Water/0il Absorption Capacity (WAC/ OAC)

The method of [23] was used. From each sample, one (1) gram was weighed into a conical graduated centrifuge tubes and

10ml of water or oil was added to the weighed sample and mixed thoroughly. The sample was allowed to stand for 30

minutes at room temperature and then centrifuged at 5000rpm for 30 minutes. After then, the volume of the free water)\ oil

IIII https://doi.org/10.30654/MJND.10032
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was read directly from the graduated centrifuge tube. The
absorption capacity was expressed as gram of oil or water

absorbed per gram of sample.
Calculation:

Water/oil absorption capacity (ml/g) =

(Volume of oil/water used-volume of free oil/water) X 100
(2) Weight of sample 1

Determination of Swelling Index/ Capacity
The method described by [24] was used. Ten (10) grams of

the flour sample was measured into a 300ml clean, graduated
measuring cylinder and the volume noted. Then 150ml of
distilled water was added to the flour sample; the cylinder
was swirled and allowed to stand for four hours. The final
volume after swelling was recorded. The percentage swelling
was calculated as;

% Swelling capacity = Final volume-Initial volume X 100 (3)
Initial volume 1
Foam Capacity (FC) and Foam Stability (FS)

Foam capacity and stability of the flour samples were
determined according to the method described by [23].
Two (2) grams of the flour sample was blended with 100ml
distilled water in a blender and the suspension was whipped
at 1600rpm for 5 minutes. The whipped mixture was
transferred into 250ml measuring cylinder. The blender was
rinsed with 10ml distilled water and then gently added to the
measuring cylinder. Percentage increase in volume of foam
after whipping was expressed as the foam capacity while
volume of foam at 15, 30, 60 and 120 seconds after whipping
were recorded and used to determine foam stability. These

were expressed using the formula as follows:

Foam capacity (% volume increase) =

Volume after whipping-volume before whipping X 100 (4)
Volume before whipping 1

Foam stability (%) = Foam volume after time ‘t’ X 100 (5)
Initial foam volume 1
Gelatinization Temperature

The method of [23] was adopted in the determination of
gelatinization temperature. Ten (10) grams of the flour
sample was dispersed in distilled water in a 250ml test
tube and made up to 100ml flour suspension. The aqueous
suspension was heated in a boiling water bath with
continuous stirring. The heating and stirring continued
until the suspension began to gel. Then 30 seconds after the

gelatinization was noticed, the corresponding temperature

was recorded as the gelatinization temperature.

Determination of pasting properties of Toasted African
breadfruit seed flour samples

Rapid Visco-Analyzer (RVA) General Pasting Method as
described by [25] was used. Three (3) grams of the toasted
African breadfruit flour sample was weighed using a sensitive
weighing balance and placed in a clean beaker. Additionally,
twenty five (25) millilitres of distilled water was measured
using a graduated cylinder. Gradually, the distilled water
was poured into the beaker containing the flour. The flour
and water were mixed using a stirring rod to ensure the
creation of homogeneous slurry without any lumps. The RVA
software was initiated on the connected computer, and the
required testing parameters, including temperature profile
and test duration was set accordingly. The prepared flour-
water slurry was carefully transferred into the RVA canister.
The RVA canister was inserted into the instrument. The test
was initiated according to the predetermined parameters in
the RVA software. Throughout the test, the RVA automatically
controlled the temperature and stirring of the sample as
per the set profile. Data on the viscosity and other pasting
properties of the flour sample were continuously recorded.
As the test progressed, the RVA software generated a
graphical representation of the viscosity curve. This curve
included key points such as the peak viscosity, breakdown
viscosity, trough viscosity, final viscosity, setback viscosity,
peak time and pasting temperature. The pasting properties

were recorded.
Statistical analysis

Data obtained were subjected to a one-way Analysis of
Variance (ANOVA) and significant differences among
means were identified using Duncan’s multiple range test.
Statistical significance of mean differences was assessed at a
5% probability level. All statistical analyses were performed
using Statistical Package for Social Scientists (SPSS) software,
version 21.0.

RESULTS AND DISCUSSION

Effect of pre-toasting treatment on the functional
properties of Toasted African breadfruit seed flour
samples

The functional properties obtained from toasted African
breadfruit seeds flour samples are shown in Table 1. The
bulk density of the flour samples were found to be between
0.68g/ml and 0.94g/ml. Sample BFA6 had the highest
bulk density (0.94g/ml) while sample BFW8 had the least
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(0.68g/ml). There were no significant differences among
samples BFC, BFA2, BFA6, BFA8 and BFW10, and also among
samples BFW2, BFA4, BFA8, BFA2, BFC and BFW10. In this
study, it was observed that soaking with or without Alum
did not reduce/affect the bulk densities of the flour samples.
The values obtained were found to be slightly higher than
the range (0.61- 0.67 g/ml) reported by [25] for maize-
soyabean-pumpkin flour blends, slightly higher than the
range (0.543g/ml-0.816g/ml) for different legume flours
reported by [26] and higher than the value of 0.35 g/ml for
maize-bambara groundnut flour blend by [27]. Bulk density
is a determinant of flour expansion and an indicator of the
porosity of food products [28]. An increase in bulk density
offers better packaging advantage since more flour can be
kept in a given space [25] but nutritionally, low bulk density
is advantageous because it brings about consumption of
more quantity of the lighter food item and this translates
into more nutrients for the consumer [18]. Presence of fibre

also contributes to bulkiness in a flour sample [29].

The water absorption capacity of the flour samples in this
study ranged from 1.80ml/g-2.08ml/g. The highest value
was observed in sample BFW8 (2.08ml/g) while the lowest
value was sample BFC (1.80ml/g). Soaking was observed
to increase the water absorption capacity of the samples. A
similar finding was recorded by [30] for soaked chick pea
flour. All the samples differed significantly (p<0.05) from one
another. It was observed that samples soaked without Alum
had higher water absorption capacity than samples soaked
with Alum and in both cases, the WAC values increased with
increase in duration of soaking. It was also observed that
the water absorption capacity increased with increase in
protein and fibre contents. According to [26], the protein
quality of legume flours also affects their water absorption
capacity. Again, [31] reported that legume flours containing
several water-loving components like polysaccharides
generally have high water absorption capacity. The water
absorption capacity of flours plays an important role in
the food preparation process because it influences other
functional and sensory properties [26]. The values obtained
in this study were found to be slightly higher than the range
(1.12-1.89g/g) reported by [26] for different legume flours,
higher than the range (0.90-1.14g/g) reported by [18] for
wheat: groundnut concentrate flour blends, lower than the
range (131.50-147.50ml/100g) reported by [30] for Quality
protein maize based complementary flours and lower
than the range (369-375ml/100g) reported by [30] for
control, soaked and germinated chick pea flours. The water
absorption capacity of legume flours greatly influences the

type of food made from legume-cereal flours [26].

OAC of the flour samples ranged from 1.44-1.74 ml/g and
the highest value was observed in sample BFW8 (1.74ml/g),
followed by sample BFW6 (1.69ml/g), sample BFC had the
lowest value (1.44ml/g). There were significant differences
(p<0.05) among all samples. It was observed that samples
soaked without Alum had higher oil absorption capacity
than samples soaked with Alum. Again, all soaked samples
had higher values than the sample without pretreatment
(sample TC). This suggests that soaking increased the oil
absorption capacity of the samples. A similar finding was
recorded by [30] for soaked chick pea flour. The values
obtained in this study were found to be slightly higher than
the range (0.93-1.38g/g) reported by [26] for different
legume flours, lower than the range (379-386ml/100g)
reported by [20] for soaked and germinated chickpea flours,
lower than the range (3.03-3.60g/g) reported by [32] for
soybean, mung bean and red bean flours, lower than the
range (88.75-108.50ml/100g) reported by [30] for Quality
protein maize based complementary flours and lower than
the range (379-386ml/100g) reported by [30] for control,
soaked and germinated chick pea flours. Oil absorption
capacity of legume flours is important for improving the
mouth texture and maintaining the flavour of food products
[26].

Foam capacity in this study ranged from 18.03-23.41%.
The highest foam capacity was observed for sample BFW10
(23.41%) and lowest for sample BFA4 (18.03%). Similarly,
the highest foam stability was observed for sample BFW10
(85.26%) and lowest for sample BFA4 (71.37%). It was
observed that samples soaked without Alum had higher foam
capacity than samples soaked with Alum and in both cases,
the foam capacity values decreased with increase in duration
of soaking. A similar result was obtained for foam stability
of the samples. The foam capacity values obtained in this
study were found to be higher than the range (5.25-9.20%)
reported by [18] for wheat: groundnut protein concentrate
flour blends. Generally, it was observed that the high protein
content of the samples had influence on the foaming capacity.
According to Brou et al. [33], foaming capacity is positively

correlated with protein content.

The value of swelling index ranged from 1.27-1.61% and
was found highest for sample BFC (1.61%) and lowest for
samples BFW2 and BFW10 (1.27%). It was observed that un-
soaked sample (sample TC) had higher swelling index than
all soaked samples. The swelling capacity of flours depends

on size of particles, types of variety and types of processing
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methods or unit operations [34]. Again, samples soaked
without Alum had higher values than samples soaked with
Alum. There was no significant difference (p>0.05) between
samples BFW2 and BFW10. All other samples differed
significantly (p<0.05) from one another. The values obtained
in this study were found to be lower than the range (4.82-
10.52 g/g) reported by [32] for soybean, mung bean and red
bean flours, the range (9.91-12.71%) reported by [18] for
wheat: groundnut protein concentrate flour blends and the
range (400.00-480.29%) reported by [25] for maize-soya-
pumpkin flour formulations. Swelling capacity is related

to protein and starch contents in foods [25]. According to

Ratnawati et al. [32], swelling power is also influenced by
the size of starch granules. Thus high swelling power can
indicate that an ingredient can be applied to improve the
characteristics of baked products [32].

The gelation temperature obtained ranged from 72.11-
82.41°C. The highest G.T. was recorded for sample BFW10
(82.41°C), followed by sample BFC (sample without
pretreatment) (81.41°C) and lowest for sample BFA2
(72.11°C). It was observed that in samples soaked with Alum,
gelation temperature increased with increase in soaking
duration while in samples soaked without Alum, the gelation
temperature decreased with increase in soaking duration.

Table 1. Functional properties of toasted African breadfruit seed flour samples

Parameters/ BD WAC 0AC FC FS SI GT
Sample g/ml ml/g ml/g % % % °C
BFC 0.92 + 1.80 + 1.44 + 20.05 + 80.11 + 1.61 81.41 +

0.10% 0.01" 0.01 0.01° 0.01¢ £0.01° 0.01°
BFA2 092 + 1.83 1.49 + 18.86 74.21 1.58 7211+
0.01* 0.018 0.01* 0.01 0.02f £0.01° 0.02%
BFA4 0.86 + 191+ 1.56 + 18.03 £ 71.37 £ 1.51 74.61 +
0.01" 0.01¢ 0.01f 0.01) 0.01 £0.02° 0.01)
BFA6 0.94 + 181+ 147 * 19.54 + 7522 + 1.53 75.75 £
0.01° 0.01" 0.01' 0.01f 0.01¢ +0.01° 0.02"
BFAS 0.90 + 1.87 + 151+ 19.21+ 73.48 + 151 7511+
0.01 0.01° 0.01¢ 0.01¢ 0.01" £0.02¢ 0.01
BFA10 0.82 + 193+ 1.61+ 19.02 + 71.61 + 1.47 76.21 +
0.01« 0.02¢ 0.02¢ 0.02" 0.01' +0.01¢ 0.018
BFW2 0.86 = 1.90 1.58 = 2282+ 8231+ 1.27 80.12
0.02" 0.01¢ 0.01¢ 0.01° 0.02° £0.02f 0.02¢
BFW4 0.80 1.97 + 1.63 ¢ 2143 + 80.12 + 1.36 7891 %
£0.01¢ 0.01° 0.01° 0.02¢ 0.02¢ +0.01° 0.02¢
BFW6 0.73 £ 2.03 % 1.69 + 20.65 + 77.35 1.48 7822 +
0.01° 0.01° 0.01° 0.024 0.01¢ £0.01¢ 0.02¢
BFWS 0.68 + 2.08 % 1.74 20.03 73.68 + 1.58 76.81 +
0.01¢ 0.01° 0.01° 0.01¢ 0.01# +0.01° 0.02f
091+ 1.84 + 152 + 2341+ 85.26 + 1.27 8241+
BFW10 0.01® 0.028 0 01; 0.012 0.012 +0.01f 0.022

Values are means +SD of triplicate determinations.
Means with same superscript in the same column are not
significantly different at (P>0.05). BD = bulk density; WAC =
water absorption capacity; OAC = oil absorption capacity; FC
= foam capacity; FS = foam stability; SI = swelling index; GT =

gelation temperature.

Key: BFC= African breadfruit seeds toasted without
pretreatment (control), BFA2 = African breadfruit seeds
soaked with Alum for 2h before toasting, BFA4 = African
breadfruit seeds soaked with Alum for 4h before toasting,
BFA6 = African breadfruit seeds soaked with Alum for 6h
before toasting , BFA8= African breadfruit seeds soaked with
Alum for 8h before toasting , BFA10 = African breadfruit

seeds soaked with Alum for 10h before toasting, BFW2 =
African breadfruit seeds soaked without Alum for 2h before
toasting, BFW4 = African breadfruit seeds soaked without
Alum for 4h before toasting, BFW6 = African breadfruit seeds
soaked without Alum for 6h before toasting, BFW8 = African
breadfruit seeds soaked without Alum for 8h before toasting,
BFW10 = African breadfruit seeds soaked without Alum for
10h before toasting.

Effect of pre-toasting treatment on the pasting properties
of Toasted African breadfruit seed flour samples

Table 2 shows the effect of pre-toasting treatment on
the pasting properties obtained from toasted African
breadfruit seeds flour. The peak viscosity obtained ranged

]
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between 257.08 RVU and 474.83 RVU. Peak viscosity (PV)
is the ability of starches to swell freely before their physical
breakdown and indicates the strength of the pastes formed
during gelatinization [35]. Sample BFW6 had the highest
peak viscosity (474.83 RVU) while sample BFW2 had the
lowest peak viscosity (257.08 RVU). Sample BFA2 (African
breadfruit seeds soaked with Alum for 2h before toasting)
had higher peak value of 291.83 RVU compared to its
counterpart sample BFW2 (African breadfruit seeds soaked
without Alum for 2h before toasting) (257.08RVU). Similarly,
samples BFA4 (349.67RVU), BFA8 (382.50RVU) and BFA10
(342.42RVU) had higher values than their counterpart
samples BFW4 (290.92RVU), BFW8 (279.17RVU) and
BFW10 (339.17RVU) respectively. The relatively high peak
value of the flours probably indicates that the flour will form
a thick paste hence, may be suitable for products requiring
high gel strength and elasticity [36]. Aside sample BFW2,
sample BFW8 had the lowest peak viscosity (279.17RVU)
and this may be due to lower carbohydrate content, highest
protein content and in addition highest fat content of the
flour sample. Protein content in legume flours can inhibit
starch granule swelling and reduce viscosity; in addition
high fat content in flour also affects viscosity [26; 37]. It
was observed that peak viscosity decreased with decrease
in carbohydrate content and increase in protein content of
the flour samples. Ocheme et al. [18] stated that reduction
in peak viscosity could be attributed to a lowering of the
starch as well as interactions between the starch, fat, and
protein contents of the flour samples. High protein content
in flour may cause the starch granules to be embedded
within a stiff protein matrix which subsequently limits
the access of the starch to water and restricts the swelling
power [38]; thus swelling power of flours is related to their
protein and starch contents. According to Sanni et al. [39],
peak viscosity has been reported to be correlated with water
binding capacity of starch which takes place at equilibrium
point between swelling which causes an increase in viscosity
while rupturing and realignment cause its reduction. The
peak viscosity values obtained in this study were similar
to the peak viscosity values (272.47 RVU, 322.88 RVU and
377.83 RVU) which have been reported for plantain, yam
and cocoyam respectively by [40]; compares favourably with
the peak viscosity values (468 BE and 560 BE) reported by
[41] for chickpea flour and wheat flour respectively; lower
than the range (913RVU to 1492RVU) reported by [18] for
wheat-groundnut protein concentrate flour blends; lower
than peak viscosity of mung bean (909 cP) and red bean
flour (827.67 cP) and higher than soybean flour (19.17 cP)

reported by [32]; higher than the range (96.2 RVU to 216.8
RVU) reported by [26] for legume (lentil, pinto bean, lima
bean, chick pea, mung bean, red kidney bean, black eye
bean, navy bean, etc) flours and the values (65.0 RVU and
67.5 RVU) reported by [25] for maize-soaked and maize-

unsoaked soya bean flours respectively.

The trough viscosity obtained ranged from 183.67 RVU to
266.08 RVU. Sample BFA6 had the highest trough viscosity
(266.08 RVU) while sample BFA2 had the lowest trough
viscosity (183.67RVU). Trough viscosity measures the
ability of paste to withstand breakdown during cooling [42].
It was observed that samples soaked with Alum had higher
trough viscosity values than samples soaked without Alum
and in both cases, the trough viscosity values increased
with increase in duration of soaking. Generally, all the
flour samples exhibited relatively high trough viscosity
(i.e. high-holding periods). This indicates that they can
withstand high-heat treatments during processing. Asaam
et al. [25] reported that high trough values may represent
low cooking losses and superior eating quality. The trough
viscosity values obtained in this study were higher than the
values (61.50RVU and 60.0RVU) reported by [25] for maize-
unsoaked and maize-soaked soya bean flours respectively
and also higher than the values (90.1RVU to 140.6RVU)
reported by [26] for flours from different legumes.

The breakdown viscosity obtained ranged between 71.83
RVU and 212.92 RVU. Sample BFW6 had the highest trough
viscosity (212.92 RVU) while sample BFW2 had the lowest
trough viscosity (71.83RVU). As reported by [25], the
breakdown viscosity of flour is regarded as a measure of
the degree of disintegration of starch granules or its paste
stability during heating. It was observed that samples
soaked with Alum had higher breakdown viscosity values
than samples soaked without Alum and in both cases, the
breakdown viscosity values increased with increase in
duration of soaking. All the flour samples generally, had high
breakdown viscosity which indicates less resistant to heat
and shearing during heating. A higher breakdown viscosity
value indicates a lower ability of the sample to withstand
heating and shear stress during cooking [43]. The breakdown
viscosity values obtained in this study were higher than the
values (6.0RVU and 5.0RVU) reported by [25] for maize-
unsoaked and maize-soaked soya bean flours respectively
and also higher than the values (0.2RVU to 79.0RVU)
reported by [26] for flours from different legumes. Lower
breakdown viscosities suggest that pastes are more stable
under hot conditions resulting from lower concentrations of

starch in a sample [25].
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The final viscosity obtained ranged between 311.83 RVU
and 441.0 RVU. Sample BFW6 had the highest final viscosity
(441.0 RVU) while sample BFW2 had the lowest final
viscosity (311.83RVU). It was observed that samples soaked
with Alum had higher final viscosity values than samples
soaked without Alum and in both cases, the final viscosity
values increased with increase in duration of soaking. A high-
value of final viscosity has been attributed to the aggregation
of amylose and a low final viscosity indicates the resistance
of the paste to shear stress during stirring [25]. Viscosity
of the gel formed during and after heating is an important
factor in the selection process [44]. The final viscosity
values obtained in this study were higher than the values
(115.50RVU and 116.50RVU) reported by [25] for maize-
unsoaked and maize-soaked soya bean flours respectively
and also higher than the values (118.5RVU to 243.8RVU)

reported by [26] for flours from different legumes.

The setback viscosity obtained ranged between 124.33 RVU
and 179.08 RVU. Sample BFW6 had the highest setback
viscosity (179.08RVU) while sample BFC (sample without
pretreatment) had the lowest setback viscosity (124.33RVU).
This suggests that soaking (with or without Alum) had
influence on the setback viscosity. This is in agreement with
the findings of [25] for soaked and un-soaked soya bean

flours, where the soaked sample had higher setback value
than the un-soaked sample. It was observed that samples
soaked without Alum had higher setback viscosity values
than samples soaked with Alum and in both cases, the
setback viscosity values increased with increase in duration
of soaking. Setback viscosity is the viscosity that occurs due
to a decrease in temperature so that the starch molecules
retrograde or reconnect and it correlates with the texture
of various products [32]. According to Sandhu et al. [45],
setback viscosity is an index of retrogradation tendency of
a paste prepared from a starchy food. According to Asaam et
al. [25], fibre is known to be a good water absorption food
component that gives good stabilizing effects on foods. A
high amount of dietary fibre (6.49% to 9.82%) was obtained
for toasted African breadfruit seed flour in this study and
the increasing setback viscosity in these flours could be
attributed to high-fibre content. Asaam et al. [25] reported a
similar finding for composite flours with pumpkin pulp flour
substitutions. The setback viscosity values obtained in this
study were higher than the values (54.0RVU and 56.50RVU)
reported by [25] for maize-unsoaked and maize-soaked soya
bean flours respectively and also higher than the values
(28.3RVU to 103.2RVU) reported by [26] for flours from
different legumes.

Table 2. Pasting properties of toasted African breadfruit seed flour samples

Parameters Peak Trough Breakdown Final Setback Peak Pasting
viscosity viscosity viscosity visc. viscosity Time Temp.
Sample (RVU) (RVU) (RVU) (RVU) (RVU) (min) (°Q)
BFC 290.17 208.67 81.50 333.00 124.33 5.07 83.15
BFA2 291.83 183.67 108.17 317.08 133.42 4.73 82.35
BFA4 349.67 223.50 126.17 365.33 141.83 4.87 80.05
BFA6 404.92 266.08 138.83 419.75 153.67 5.00 78.30
BFA8 382.50 251.83 130.67 386.33 134.50 5.00 79.20
BFA10 342.42 215.50 126.92 344.08 128.58 493 81.55
BFW2 257.08 185.25 71.83 311.83 126.58 4.93 82.35
BFW4 290.92 192.42 98.50 339.42 147.00 4.73 80.65
BFW6 474.83 261.92 212.92 441.00 179.08 4.87 79.90
BFW8 279.17 194.42 84.75 333.25 138.83 5.00 84.70
BFW10 339.17 203.67 135.50 348.75 145.08 4.60 79.90

Final visc. = final viscosity

III https://doi.org/10.30654/MJND.10032




ISSN : 2474-7475

Mathews Journal of Nutrition & Dietetics

Key:

BFC= African breadfruit seeds toasted without pretreatment

(control)

BFA2 = African breadfruit seeds soaked with Alum for 2h

before toasting

BFA4 = African breadfruit seeds soaked with Alum for 4h

before toasting

BFA6 = African breadfruit seeds soaked with Alum for 6h
before toasting

BFA8 = African breadfruit seeds soaked with Alum for 8h

before toasting

BFA10 = African breadfruit seeds soaked with Alum for 10h

before toasting

BFW?2 = African breadfruit seeds soaked without Alum for 2h

before toasting

BFW4 = African breadfruit seeds soaked without Alum for 4h

before toasting

BFW6 = African breadfruit seeds soaked without Alum for 6h

before toasting

BFWS8 = African breadfruit seeds soaked without Alum for 8h
before toasting

BFW10 = African breadfruit seeds soaked without Alum for
10h before toasting

The peak time obtained ranged between 4.60min and
5.07min. Sample BFC (sample without pretreatment) had
the highest peak time (5.07min) while sample BFW10 had
the lowest peak time (4.60min). This suggests that soaking
(with or without Alum) had influence on the peak time and is
in agreement with the findings of [25]. Peak time represents
the total time taken by each sample to attain its respective
peak viscosity [25]. It was observed that samples soaked
with Alum had higher peak time values than samples soaked
without Alum; in the former, the peak time values increased
with increase in duration of soaking while in the latter, the
peak time values decreased with increase in duration of
soaking. The peak time values obtained in this study were
lower than the values (6.84min and 7.0min) reported by
[25] for maize-soaked and maize-unsoaked soya bean flours
respectively and higher than the peak time (4.28min to
4.49min) reported by [46] for maize-soybean flour blends.

Pasting temperature is the temperature required by starch
granules to begin to swell [32]. The pasting temperature
of the flour samples ranged between 78.30°C and 84.70°C.
Sample BFW8 had the highest pasting temperature (84.70°C)

while sample BFA6 had the lowest (78.30°C). The pasting
temperature was found to increase with decrease in peak
viscosity and increase in protein content of the flour samples.
The high pasting temperature of flour may be due to the
higher resistance to swelling and rupture of its starch [26,47]
and its high content of protein. According to Mohammed et
al. [41], proteins in flours restrict starch granules swelling
and also reduce the viscosity. Also, high lipid content of flours
can lead to a decrease in their viscosity function through the
formation of lipid-amylose complexes. Most legume starches
have been reported to exhibit restricted swelling viscosity
pattern [48]. The temperature at which the viscosity of
the stirred starch/flour slurry begins to rise is the pasting
temperature [40]. Similarly, [31,49] stated that pasting
temperature is the minimum temperature required to cook
or gelatinize flour. It was observed that samples soaked
without Alum had higher pasting temperature values than
samples soaked with Alum and in both cases, the pasting
temperature values decreased with increase in duration of
soaking. The pasting temperature values obtained in this
study were similar to the range (73.20C to 83.0°C) reported
by [26] for flours from different legumes and in range with
the values (76.5°C and 77.0°C) reported by [25] for maize-
unsoaked and maize-soaked soya bean flours respectively.

The pasting properties of toasted African breadfruit seed
flour in this study were generally higher than values reported
for maize-soybean flour blends (peak 27.71-31.16, trough
23.82-26.19, breakdown 5.31-5.41, final 55.65-56.69,
setback viscosity 29.95-31.39 RVU, peak time 4.28- 4.49
min) by [46] and the values reported for maize-soyabean-
pumpkin flour blends by [25], suggesting that toasted African
breadfruit seed flour will be useful in the food industry.
Thus, pasting characteristics play an important role in the
selection of a variety for use in the industry as a thickener,

binder or for any other use [19].
CONCLUSION

This study showed the impact of pre-toasting treatments
with and without Alum on the functionality of toasted African
breadfruit seed flour samples. The functional and pasting
properties of toasted African breadfruit seed flour samples
in this study were generally higher than values reported
for flours from other materials by other researchers. These
unique attributes have the potential to create opportunities
for the improved utilization and application of toasted
African breadfruit seed flour in various food products.
Overall, toasted African breadfruit flour showed good

functional and pasting properties indicating that it can be
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used in the production of baked products as biscuits, bread,
cakes, pancakes, and others. It is therefore recommended
that toasted African breadfruit seed flour be used in food

formulations.
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