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The study investigated the potentials of date fruit as sweetening agent in bread and determined
micronutrient composition, antioxidant properties and inhibition of diabetic related enzymes such
as the alpha amylase and glucosidase. The fibre and ash contents of the samples increased with the
addition of date fruit. The phosphorous, calcium, potassium, iron and magnesium contents of the
bread sweetened with date fruit pulp were higher when compared to the bread samples that
contained granulated sugar. Bread samples that contained date fruit exhibited greater DPPH radical
scavenging activities, metal chelating activities, FRAP and possessed higher inhibition against o-
amylase and glucosidase when compared with bead that contained granulated sugar. The results
also showed greater antioxidant and enzyme inhibitory activities in the bread sweetened with dry
date fruits that the wet date fruits. The sensory results showed that bread sweetened with granulated
sugar and the date fruits were not significantly different from one another. The overall results
showed date fruit has dual potentials in bread, as sweetener and as ingredient in enhancing
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nutritional qualities of bread.
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Introduction

The use of sucrose in bread making is popular because
of its sweetening properties and its ability to participate in
increasing the volume of loaf of bread. Concerns about the
health issues arising from consumption granulated sugar in
bread is occupying the research space. The addition of date
fruit to bread recipe during baking acted as sweetening
agent and also enhanced overall nutritional properties of
bread. This study may form a basis for improving the
utilization of date fruit as alternative to granulated sugar in
bread making.

Date (Thoory Date) is widely cultivated in the Northern
region of Nigeria (Hamada et al., 2002). During processing,
the kernel is removed and the other parts of the fruit can be
consumed (Eong et al., 2006). The fruit of date palm is an
ideal source of food that provides numerous essential
nutrients of potential health benefits (Marwa, 2018). Dates
are consumed in the dried form, as paste, syrup, pickles,
jams, jellies, and are used in many bakery or confectionary
products together with chocolate, coconut, honey and
vinegar (Marwa, 2018). Date fruit is an important source of
carbohydrate, containing up-to 70 % with about 29-34% of
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glucose, fructose and sucrose contents (Ali et al., 2009;
Ismail et al., 2006). Date is a poor source of protein, with
less than 2% protein content but rich in fibre. Drying of
date fruits increase the protein and the fibre contents
through the loss of moisture (Ishurd et al., 2004). Date fruit
is a rich source of phytochemicals such as carotenoids, the
phenolics, mainly the cinnamic acids (Shahidi et al., 2004;
Al-Farsi and Lee, 2008).

Bread is a baked product that is majorly made from
wheat flour. The acceptance of bread as a staple food is
increasing in the world today due to its convenience and
the technology for its production has been in existence for
long (Famuwagun et al., 2016). The consumption of bread
is expected to rise in Nigeria in coming years, hence the
need to ensure the safety of the products (Anyika, and
Uwaegbute, 2005). In addition to wheat flour, yeast, butter,
salt, sugar and water are also important ingredients (Badifu
et al., 2005). The use of added sugar in bread making is
crucial because of its sweetening properties. In addition to
this, sucrose (granulated sugar) helps to make the bread
soft and tender, by absorbing water and slows down the
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formation of gluten strands. Therefore, adding sugar to the
dough can speed up the action of the yeast. Many bread
consumers shy away from bread that contained excess
sugar due to health risk that is associated with added sugar
in food. Increased intake of added sugar has been linked to
high risk of obesity, cardiovascular diseases, dental caries,
glucose intolerance, diabetic mellitus, hypertension and
some behavioral complications such as hyperactivity in
children (Johnson and Yon, 2010). According to World
Health Organization, the tolerance level of added sugar
intake of total energy should be <10% (Kenz et al., 2005;
WHO, 2003). The utilization of fruits in baked products
that require sweet taste is a good strategy to reduce added
sugar intake. Dates could be an ideal fruits substitute for
added sugar in bread making.

Several works have been published on improving the
nutritional quality of bread, such as the protein contents,
fibre, mineral and antioxidant properties (Ameh et al., 2013,
Bolarinwa et al., 2013; Nwosu et al., 2014). Information on
replacing the granulated sugar as an ingredient in bread
making, especially using fruit is not common. This work
therefore established the potentials of date fruit as ingredient
in bread making with associated health benefits.

Materials and Methods

Preparation of Date Fruit Pulp Flour

Date fruits were sorted, cleaned with water and air dried
at room temperature. The cleaned fruits were divided into
two portions: the first portion was chopped into smaller
sizes and dried in a vacuum oven (Shell Lab, ILMAC
Vacuum oven) at a pressure of 100 mbar for 6 h. Vacuum
oven was used during drying to minimize the degradation
of the composition. The partially dried fruit was milled
using a laboratory blender (Sapphire mixer grinder,
3642964, India) set at the highest speed and this is referred
to as dry date in this study. The second portion was
chopped into small sizes and pulped using laboratory
mortar and pestle into fine paste and packaged in air-tight
container as wet date.

Formulation and Production of Wheat Bread-Date
Fruit Dough

done in the proofing chamber at 40°C for 90 min at relative
humidity of 38%. The proofed dough was baked in the oven
and the bread samples were allowed to cool to room
temperature before packaging for further analysis.

Chemical Composition

Moisture content

Moisture content of the samples was determined by the
standard AOAC [2012] official method by drying about 3
g (W1) of the samples in a hot air-oven (Uniscope,
SM9053, England) at 105 + 1°C until constant weight (W>)
is obtained. The sample was removed from the oven,
cooled in a desiccator and weighed. This continued until
constant weight was obtained (difference of <0.005 g). The
result was expressed as percentage of dry matter.

Moisture content (%)= W‘lN—‘lNz x100 1)
W:=Weight of flour before drying
W,=Weight of flour after drying

Protein content

The protein content of the samples was determined
using the AOAC (2012) method. Ground sample (0.20 g)
was weighed into a Kjeldahl flask. Ten millilitres of
concentrated sulphuric acid were added followed by one
Kjeltec tablet. The mixture was digested on heating racket
to obtain a clear solution. The digestate was cooled, and
made up to 75mL with distilled water and transferred onto
kjeldahl distillation unit followed by the addition of 50 mL
of 40% sodium hydroxide solution. The mixture was then
distilled and the ammonia formed in the mixture is
subsequently distilled into 25 ml, 2% boric acid solution
containing 0.5 mL of the mixture of 100 mL of
bromocresol green solution (prepared by dissolving 100
mg of bromocresol green in 100 mL of methanol) and 70
mL of methyl red solution (prepared by dissolving 100 mg
of methyl red in 100 mL methanol) as indicators. The
distillate collected was titrated with 0.05M HCI. Blank
determination was carried out by excluding the sample
from the above procedure

1.401 xMxF (ml titrant-ml blank)

The ingredients used in the baking process is shown in Crude protein (%)= ample weight (2
Table 1. The samples were mixed individually to make a
total of nine samples. Doughs obtained from the ingredients Where:
in Table 1 were kneaded, scaled, cut, molded and properly M = Molarity of acid used=0.05
placed in greased baking pans following the bread making F = Kjeldahl factor=6.25
process described by Famuwagun et al. (2016). Proofing was
Table 1. Formulation of sweetened bread with date fruit
Mixture Wheat  Sugar  Wetdate Drydate Yeast Margarine Salt Water
C)) C)) (9 (9 (9 (9 (9 (mL)
Bread+5% sugar 100 5 - - 1.5 5 1 60
Bread+10% sugar 100 10 - - 1.5 5 1 60
Bread+15% sugar 100 15 - - 1.5 5 1 60
Bread+5% dry date 100 - 5 - 1.5 5 1 60
Bread+10% dry date 100 - 10 - 15 5 1 60
Bread+15% dry date 100 - 15 - 1.5 5 1 60
Bread+5% wet date 100 - - 5 15 5 1 60
Bread+10 % wet date 100 - - 10 15 5 1 60
Bread+15% wet date 100 - - 15 15 5 1 60
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Total Ash content

The total ash content of the samples was determined by
the official AOAC (2012) method in a muffle furnace
(Carbolite AAF1100, United Kingdom). About 2 g (W3) of
the samples was weighed into a pre-weighed ashing
crucible (W) and placed in the muffle furnace chambers at
550°C until the samples become ashes usually within 5 h.
The crucibles were removed, cooled in a desiccator and
weighed (Wy). Ash content was expressed as the
percentage of the weight of the original sample as shown
in equation below;

Ash content(%)= ( . Wz) x100 3)

W1 = Weight of crucible+ash
W, = Weight of empty crucible
W3 = Weight of sample

Crude fibre content

The crude fibre was determined using the AOAC
(2012). Two grams (Ws3) of sample was dissolved in 200
mL of 1.25% (v/v) sulphuric acid in a conical flask and was
placed on a hot plate and boiled for 30 min. The content
was filtered using filter paper (Whatman No.1) and the
residue on the filter paper was washed with 70 mL distilled
water. The washed residue was transferred back into the
flask and about 200 mL 1.25% (w/v) NaOH is added and
boiled for 30 min. The content was filtered as described
earlier and the residue obtained was washed with distilled
water and then filtered again using filter paper (Whatman
No.1). The residue is then transferred to an ashing dish and
dried at 130°C for 2 h, cooled in a desiccator and weighed
(W1). This was then ashed at 550°C inside the muffle
furnace chamber (Carbolite AAF1100, United Kingdom)
for 30 min, cooled and reweighed (W;). The ash obtained
was subtracted from the residue and the difference
expressed as percentage of the starting material as shown
in equation below;

cf = (H72) x100 4)

Where,

Cf = Crude fibre (%)

W, = Mass of crucible with the dried residue (g)
W, = Mass of crucible with the ash (g)

W3 = Mass of sample(g)

Crude fat content

Crude fat was determined by the AOAC (2012) method
using soxhlet apparatus (Sunbim, India). About 5 grams
(W3) of the ground sample was placed into a thimble which
was placed inside soxhlet extractor and n-hexane was
poured into a pre-weighed round bottom flask (W5), used
to extract the oil from the sample. The extraction was
carried out for about 6 h. The solvent was removed from
the extracted oil by distillation. The oil in the flask is
further dried in a hot-air oven at 90°C for 30 minutes to
remove residual organic solvent and moisture. This is
cooled in a desiccator and flask and its content weighed

(W1). The quantity of oil obtained was expressed as
percentage of the original sample used using equation (3)
given below:

Ether extract (%)* 2x100 (5)

Where,

Wi = Weight of flask+oil
W, = Weight of empty flask
W3 = Weight of sample

Mineral Contents

Five hundred milligram (500 mg) of sample was weighed
in a digesting flask and 10 mL of each of HCI and HNOz was
added. The mixture was digested for 10 minutes on a Bunsen
burner and allowed to cool. The mixture was then filtered
using filter paper and the filtrate was made up-to mL with
distilled water and injected into the atomic absorption
spectroscopy (Perkin EImer, model 402) for quantification of
the mineral elements except potassium which was determined
using flame photometer (Sevindik, 2018).

Antioxidant Properties

1, 1-diphenylpicrylhydrazine (DPPH) radical scavenging
activities

The 1,1-diphenylpicrylhydrazine (DPPH) radical
scavenging activity was determined using the method
described by Girgih et al. (2011). Five hundred milligram
(500 mg) of the sample was in 0.1 M sodium phosphate
buffer, pH 7.0. DPPH was dissolved in 95% methanol to a
final concentration of 100 pM. A 100 pL aliquot of each
sample was mixed with 100 pL of the DPPH radical
solution in a clean test-tube and incubated at room
temperature in the dark for 30 min. The buffer was used in
the blank assay while reduced ascorbic acid served as the
positive control. Absorbance was measured at 517 nm
using a spectrophotometer and the percentage DPPH
radical scavenging activity (DPPH-RSA) was determined
using the following equation:

(A1 AZ)

DPPH-RSA (%)= %100 (6)

Where, Al and A2, are absorbance of the blank and
sample, respectively where A, and As, are absorbance of
the blank and sample, respectively.

Ferric reducing antioxidant properties (FRAP)

The FRAP was determined using the modified method
of Benzie and Strain (1999). FRAP working reagent was
prepared by mixing 300 mM acetate buffer of pH 3.6, 10
mM 2,4,6-tri-(2-pyridyl)-1,3,5-triazine, and 20 mM FeCls;
in the ratio of 5:1:1, respectively to obtain a straw-colored
solution, and the temperature of the mixture raised to 37°C.
Five hundred milligram of the sample was dissolved in
distilled water. Into a clear test-tube, 200 puL of samples
and 1000 pL of FRAP reagent was added and absorbance
read at 593 nm. Iron Il sulfate heptahydrate (FeSO4.7H,0)
at 0.025-0.25 mM was used as standard. Iron reducing
activity of the samples was determined from the standard
curve and the results expressed as Fe?* (mM).
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Metal chelation ability

The metal (iron) chelating ability (MCA) of the
samples was determined according to the modified method
of Xie et al. (2008). Five hundred milligram of the sample
was dissolved in distilled water. A 1 mL aliquot of the
sample solution or blank (distilled water) was mixed with
50 puL of 2 mM FeCl; and 1.85 mL double distilled water
in a reaction tube. This was followed by the addition of 100
pL of 5 mM Ferrozine. The mixture was vortexed
thoroughly and incubated at room temperature for 10 min
and absorbance values of both the blank (Ab) and samples
(As) were measured at 562 nm using spectrophotometer.
The metal chelating activity (MCA) was calculated as
follows;

MCA (%)=$ x 100 ©)

Where, Ab is the absorbance of the blank and As is the
sample absorbance.

Determination of Total Phenolic Content

The total phenolic content (TPC) was determined
following the method described by Gulcin et al. (2003)
using the Folin Ciocalteu’s phenol reagent which is an
oxidizing reagent. A 10-fold dilution of Folin—Ciocalteu
reagent was prepared just prior to use. Five hundred
milligram of the sample was hydrated in 5 mL distilled
water and centrifuged. To 100 pL of the sample
supernatant was added 900 pL of distilled water to give 10-
folds dilution. Two hundred microliters (200 uL) of freshly
prepared diluted Folin-Ciocalteu’s phenol reagent was
added and the mixture was vortexed. After allowing the
mixture to equilibrate for 5 min, the reaction was then
neutralized with 1.0 mL of 7% (w/v) Na,COs solution.
After 2 h of incubation at room temperature, the
absorbance was measured at 750 nm. A standard curve was
prepared with a linear range of 0.0 — 0.1 mg/mL using
Gallic acid. The results were expressed as milligram Gallic
acid equivalent (ug GAE/ ml) of juice and this was
obtained by extrapolation from the standard curve.
Distilled water was used as blank.

Enzyme Inhibitory Properties of the Bread Samples

Inhibition of a-amylase enzyme activity

Inhibition of porcine a-amylase activity was
determined using the dinitrosalicylic acid described by
Kwon et al. (2006). One gram (1 g) of the sample was
hydrated in in 0.02 M phosphate buffer, pH 6.9 containing
0.006M NaCl. One hundred microlitres (100uL) of the
sample was added to 100uL of a-amylase (Img/mL final
concentration in 0.02 M phosphate buffer, pH 6.9
containing 0.006M NaCl). The mixtures were pre-
incubated at 28°C for 10 minutes and 200 puL of 1% starch
(prepared in 0.02 M phosphate buffer, pH 6.9 containing
0.006M NaCl) was added. The reaction mixtures were
incubated at room temperature for 10 minutes. The
reactions were stopped by incubating the mixture in a
boiling water bath for 5 minutes after adding 1 mL of
dinitrosalicylic acid. The reaction mixtures were cooled to
room temperature, diluted to 1:5 ratio with distilled water
and the absorbance was measured in a at 540 nm using

spectrophotometer. The percentage inhibition of enzyme
activity was calculated as;

AAI= (AC-(AS-ASB))

8 Absorbance of control

x 100 (8)

AAI = Alpha-amylase inhibition
AC = Absorbance of control

AS = Absorbance of sample

ASB = Absorbance of sample blank

Inhibition of 4-Glucosidase Enzyme

Inhibition of a-glucosidase activity was determined
using yeast a-glucosidase and p-nitrophenyl- o-D-
glucopyranoside (pNPG) as described by Kim et al. (2004).
One hundred microlitres (100uL) of hydrated sample or
standard (acarbose; 0.25mg/mL final concentrations
dissolved in 0.1 M phosphate buffer, pH 6.9) was added to
50uL of a-glucosidase (1mg/mL final concentration in 0.1
M phosphate buffer). The mixtures were pre-incubated at
37°C for 20 minutes. After pre-incubation, 100 uL of 5mM
PNPG (dissolved in 0.1 M phosphate buffer, pH 6.9) was
added and incubated at 37°C for 10 min and the absorbance
was read at 405 nm using spectrophotometer. Percentage
of inhibition of the enzyme activity was calculated as;

0-GI= (FAB-(FAS)
FAB

100 )

Gl = Glucosidase inhibition
FAB = Final absorbance of blank
FAS = Final absorbance of sample

Sensory Evaluation

The bread samples were subjected to sensory analysis
using 9-hedonic scale. A total of twenty panelists were
served with coded bread samples in clean white plates at
room temperature. The panelists were asked to evaluate
products and score each sample using a 9-using the scale
where 1 = extremely unacceptable and 9 = extremely
acceptable. Sensory attributes evaluated include: bread
appearance, crust color, crumb color, texture, taste, chew
ability, flavor and overall acceptability.

Statistical Analysis

Data obtained from the work was subjected to analysis
of variance (ANOVA) and means was separated using
Duncan multiple range test. Significance differences
among the samples were selected at P<0.05.

Results and Discussion

Proximate Composition

The proximate composition bread sweetened with date
fruit and granulated sugar is shown in Table 2. Vacuum
oven drying reduced the moisture content of date fruit
28.43% to 12.23%. The moisture content of the bread
samples ranged between 14.63 to 15.82%. There was no
significant (P>0.05) difference in the moisture contents of
the bread samples. The results suggest neither wet date nor
dry date affected the moisture content of the bread samples.
Fat was not detected in the dry and the fresh date fruit.
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Table 2. Proximate composition of bread sweetened with date fruit

Mixture Moisture Crude fat Ash Fibre Crude Protein
(%) (%) (%) (%) (%)
Wet date fruit 28.43+0.04? n.d. 0.85+0.062 1.54+0.09° 1.2140.228
Dry date fruit 12.23+3.34°¢ n.d. 0.78+0.28¢ 3.894+0.012 4.24+0.07¢
Bread+5% sugar 15.23+3.340 0.22+0.022 0.53+0.00¢ 0.36+0.02f 9.60+0.05¢
Bread+10% sugar 15.34+0.35° 0.22+0.022 0.53+0.01¢ 0.36+0.02f 9.60+0.05¢
Bread+15% sugar 15.03+0.15° 0.23+0.012 0.53+0.01¢ 0.36+0.02f 9.60+0.05¢
Bread+5% dry date 14.63+0.35P 0.25+0.012 0.62+0.02¢ 1.04+0.114 9.76+0.02°
Bread+10% dry date 15.73+0.40° 0.22+0.022 0.67+0.02°¢ 1.08+0.06° 9.88+0.022
Bread+15% dry date 15.40+0.30° 0.22+0.012 0.74+0.04° 1.11£0.10¢ 9.92+0.012
Bread+5% wet date 15.42+0.54° 0.22+0.022 0.70+£0.04°¢ 0.65+0.05° 9.69+0.84°
Bread+10 % wet date 15.82+0.73b 0.23£0.06? 0.74+0.08° 0.69+0.08° 9.69+0.82°
Bread+15% wet date 15.34+0.44° 0.25+0.052 0.78+0.092 0.79+0.04° 9.86+0.322

Values are mean +s.d. of triplicate determinations. Values with superscript along the same coloum are significantly (P<0.05) different from one another

However, the fat content of the bread samples ranged
between 0.22 to 0.25 %, as shown in Table 2. No
significant (P>0.05) difference was observed in the fat
contents. The lipid observed in the bread samples may be
due to the presence of margarine in the bread recipe.

The ash is an indication of mineral elements in food.
The ash content of the bread samples ranged between 0.53
and 0.78 %. Drying decreased the ash content of the date
fruit from 0.85% to 0.68%. There was no significant
(P>0.05) difference in the ash content of bread samples
sweetened with granulated sugars, irrespective of the
proportion added (5-15%). The ash content of bread
sweetened with dry date ranged between 0.62 and 0.74%,
and those sweetened with wet date were between 0.70 and
0.78%. The values increased as the proportion of the date
fruit in the bread increased. The ash content of bread
sweetened with date fruit were significantly (P<0.05)
higher when compared with the values reported for bread
sweetened with granulated sugar. Odunlade et al. (2017)
and Pragati et al. (2017) had earlier reported 1.10 to 2.40%
and 1.06 to 1.98% for the ash content of bread
supplemented with edible vegetable leaves and bread
enriched with grass powder respectively. The differences
in values may be attributable to the variation in the source
of plant materials (date vs vegetables) and (fruit vs leaves).

Vacuum drying improved the fibre content of the date
fruit from 1.54 to 3.89% and this may be attributable to the
removal of water during drying. This observation is
supported by the findings of Ishurd et al. (2004) that
removal of water from date fruit increased the fibre
contents of the fruit. The fibre content of bread sweetened
with date fruit (0.65-1.11%) were significantly higher
(P<0.05) when compared with the fibre content of bread
sweetened with granulated sugar (0.36%). No significant
(P>0.05) difference was observed in the fibre content by
varying the level of granulated sugar in the bread. This may
be explained on the basis of single compound nature of
granulated sugar. The granulated sugar is made of pure
sucrose, and no interaction with other compounds that
cause increase or decrease in the composition. In contrast,
increase in the level of addition of date fruit in bread
enhanced the fibre contents, this suggest interaction with
other compounds withing the date fruit. Bread enriched
with wet date fruit had significantly lower fibre content
(0.65-0.79%) when compared with bread sweetened with
the fibre content (1.04-1.11%) of bread sweetened with dry
date. The high fibre content of dry date may be attributed

to this pattern. Food material rich in dietary fibre has
implication in reducing the incidence of various diseases
such as obesity and other cardiovascular diseases
(Anderson et al., 2009).

Vacuum drying enhanced the protein content of the
date fruit and increased the value from 1.54 to 4.24%. This
may suggest protein concentration due to removal of water
from the date. Earlier report by Ishurd et al. (2006) reported
increase in the protein content of date as a result of removal
of water. The protein content of bread sweetened with
granulated sugar was 9.60%, which was significantly
(P<0.05) lower when compared with bread sweetened with
date fruit (9.69-9.92%). Interestingly, the results showed
that addition of date fruit contributed to the protein content
of bread, which is important in boasting the protein energy
malnutrition of bread. However, bread sweetened with dry
date (9.76-9.92%) had higher protein content when
compared with bread sweetened with wet date fruit (9.69-
9.86%) and this may be attribute to the higher protein
content in dry date. This observation was in line with
previous works by Odunlade et al. (2017), Pargati et al.
(2017) and Anderson et al. (2009) where the protein
content of bread enriched with leafy vegetable, wheat grass
powder and achia flour respectively were enhanced. The
overall results of the proximal composition showed that the
use of date fruit contributed to the basic nutrient of bread,
in addition to its roles as sweetening agents unlike the use
of granulated sugar.

Mineral Composition
The mineral content date fruit and bread sweetened
with date fruit and granulated sugar is shown in Table 3.
Vacuum drying process improved the phosphorous content
of date fruit from 52.90 to 64.88 mg/ 100 g. The
phosphorous content of bread sweetened with granulated
sugar (14.90-14.94 mg/100 g) were significantly (P<0.05)
lower, when compared to the phosphorous content of bread
sweetened with dry date (19.0-45.10 mg/100 g) and wet
date (14.99-39.34 mg/100 g). The phosphorous content of
the bread samples increased as the level of inclusion of date
fruit increased. Similarly, bread sweetened with dry date
had higher amounts of phosphorous, when compared with
the wet date. As shown in Table 3, bread sweetened with
granulated sugar contained 5.35-5.36 mg/100 g, 2.15-2.16
mg/ 100 g, 146.62-146.80 mg/ 100 and 249.50-249.87
mg/100 g for potassium, iron, magnesium and calcium
contents respectively. These values were lower when
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compared with values (269.20-288.60 mg/100 g, 5.34-5.39
mg/ 100 g, 2.18-2.20 mg/ 100g and 146.65-146.98 mg/100
g) obtained for bread sweetened with date fruit. There was
no significant (P>0.05) increase in the mineral contents of
the bread samples as the level of incorporation of the date
fruit increased and this may suggest that addition of high
amounts of date fruit did not contribute to the mineral
contents of the bread samples. Bread sweetened with dry

date contained higher mineral contents when compared to
bread samples that were sweetened with wet date. This
pattern may be attributable to mineral concentration,
through the removal of water from the dry date fruit by the
vacuum drying process. Previous work by Odunlade et al.
(2017) reported increase in the mineral contents of bread
samples when leafy vegetable powder was supplemented
in wheat bread.

Table 3. Mineral composition of bread sweetened with date fruit

Mixture Phosphorous Calcium Potassium Iron Magnesium

(mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g)

Wet date fruit 52.90+0.26° 100.30+0.31° n.d. 0.85+0.00¢ 0.54+0.01°

Dry date fruit 64.88+2.50° 61.77+0.209 1.04+0.03° 0.90+0.04° 1.37+0.03¢
Bread+5% sugar 14.90+0.06" 249.50+0.06° 5.35+0.022 2.15+0.102 146.62+0.28°¢
Bread+10% sugar 14.9120.07' 249.80+0.55° 5.36+0.192 2.16£0.122 146.77+0.32°¢
Bread+15% sugar 14.94+0.06' 249.87+0.11¢ 5.36+0.282 2.15+0.172 146.80+0.30°¢
Bread+5% dry date 19.70+0.399 269.20+1.14¢ 5.3740.122 2.18+0.032 146.90+0.21°
Bread+10% dry date 35.10+£0.25¢° 279.90+0.05° 5.39+0.032 2.19+0.022 146.96+0.592
Bread+15% dry date 45.10+0.02° 286.60+5.04° 5.3940.132 2.20+0.032 146.98+0.612
Bread+5% wet date 14.99+0.11" 286.90+1.712 5.3440.022 2.18+0.302 146.65+1.01°
Bread+10 % wet date 25.00+0.10° 287.90+1.712 5.3440.012 2.18+0.112 146.67+1.70°
Bread+15% wet date 39.3440.55¢ 288.60+1.732 5.35+0.012 2.19+0.102 146.67+0.60°

Values are mean +s.d. of triplicate determinations. Values with superscript along the same column are significantly (P<0.05) different from one another
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Figure 1. Effects of date fruits and granulated sugar addition on
(a) DPPH radical scavenging, activities (b) Metal chelating activities (c) Ferric reducing antioxidant property (d) Total phenolic content of wheat bread
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Antioxidant Properties

DPPH radical scavenging, metal chelating activities
and ferric reducing antioxidant power were the antioxidant
properties used in evaluating the potentials of the samples
to act as antioxidant agents.

The DPPH assays were used to indicate the direct
activities of the samples as primary antioxidant and the
results for bread sweetened with date fruit and granulated
sugar is shown in Figure la. There was no significant
(P>0.05) difference in the DPPH radical scavenging ability
of wet date (76.44%) dry date (76.59%), and this suggests
that drying the date fruit did not have significant effect on
the DPPH radical scavenging activities of the date fruit.
The DPPH radical scavenging activities of the bread
samples ranged between 32.05 to 61.63%. Bread
sweetened with wet date had greater DPPH radical
scavenging ability when compared with bread sweetened
with dry date fruit. Bread sweetened with date fruit had
stronger DPPH radical scavenging activities than bread
sweetened with granulated sugar. Previous studies 33.61 to
68.54% and 54.97 to 87.84% for bread enriched with raw
mango peel (Pathak et al., 2017) and edible leafy vegetable
(Odunlade et al., 2017). The metal chelating assay was
used as an indirect method to measure the activities of the
juice samples as secondary antioxidant through the binding
of the ferrous (Fe Il) ion that catalyzes oxidation and
subsequently prevents the formation of the Fe
(I)—ferrozine complex (Sulaiman and Ooi, 2014). The
chelating ability of bread sweetened with date fruit and
granulated sugar is shown in Figure 1b. The wet date had
stronger chelating ability (70.58%) than the dry date
(68.58%), suggesting the vacuum drying reduced the
chelating ability of the date fruit. Bread sweetened with
granulated sugar had significantly (P<0.05) lower metal
chelating ability when compared with values reported for
bread sweetened with date fruit. This may suggest that the
added date fruit chelated transition metals better than the
granulated sugar, resulting in higher chelating activities
(Xie et al., 2008; Sulaiman and Ooi, 2014). There was no
significant (P>0.05) difference in the chelating ability of
bread sweetened with 10 and 15% sweet and dry date
fruits. Significant (P<0.05) difference existed in the
chelating activities of bread sweetened with 5% wet and
dry date fruits.

There was no significant (P>0.05) difference in the
FRAP content of wet and dry date. The FRAP content of
the bread samples ranged between 0.12 to 0.48 mMol Fe?*.
The values were low, when compared to 476.16 to 2232.13
mMol reported for bread enriched with raw mango peel
(Pathak et al., 2017). Bread sweetened date fruit had
stronger reducing ability than bread sweetened with
granulated sugar, and this suggest stronger proton donating
ability of the bread samples that contained date fruit (Wang
et al., 2008). Bread samples sweetened with dry date fruit
exhibited stronger ion reducing ability than those
sweetened with wet date, and this may suggest
concentration and eventual enhancement of the reducing
compound in the added date fruit. There was increase in the
reducing ability of the bread sweetened with date fruit,
suggesting positive effects in the synergistic ability of the
date fruits in the bread and this agreed with the trend
reported for bread enriched with leafy vegetable power
(Odunlade et al., 2017).

Total Phenolic Content (TPC)

As shown in Figure 1d, there was no significant
(P>0.05) difference in the phenolic content of dry and wet
date samples and this suggested drying did not impact
negatively on the phenolic content of the date fruit. Earlier
work reported higher phenolic content for dry date fruit
when compared with fresh date fruit (Al-Farsi and Lee,
2008). The differences in pattern of phenolic content may
be related to varied drying process (i.e., vacuum and oven).
The differences in pattern of phenolic content may be
related to varied drying process i.e., (vacuum and oven).
The phenolic content of the bread samples ranged between
23.6 to 98.6 mg GAE/100 g. The values were lower
compared to 223.45 to 794.32 mg GAE/100 g reported for
bread samples enriched with fresh mango peel (Pathak et
al., 2017). Bread enriched with date fruit had higher
phenolic content, compared with the bread enriched with
granulated sugar, and this may be related to the phenolic
content of the date fruit. Also, bread sweetened with wet
date had higher phenolic content when compared to bread
that contained dry date. Vayalil (2002), Guo et al. (2003)
and Al-Farsi and Lee (2008) reported that date fruits
contained several phenolic compounds such as the
protocatechuic acid, caffeic acid, p-coumaric acid, ferulic
acid and o-coumaric acid. The presence of these
compounds in the date fruits that contained these extra
phenolic compounds may be responsible for the high
phenolic in breads that were sweetened with date fruits.

a-amylase enzyme inhibitory
activity (%)

o, -glucosidase inhibitory
activity (%)

Samples

EZ Wet date Dry date [ bread+sugar

00 bread+dry date EE bread + wet date

Figure 2. Effects of date fruit and granulated sugar

addition on
(a) a-Amylase (b) a-Glucosidase inhibitory activities of bread samples

120



Famuwagun and Gbadamosi / Turkish Journal of Agriculture - Food Science and Technology, 9(1): 114-123, 2021

Table 4. Sensory properties of bread sweetened with date fruit

Mixture Appearance Texture Taste Crust colour Overa!l'
acceptability
Bread+5% sugar 8.20+0.632 8.10+1.66P 8.10+0.572 7.70+0.57°¢ 8.40+1.032
Bread+10% sugar 8.30+1.832 8.30+0.822 8.30+0.952 7.80+0.74° 8.60+1.162
Bread+15% sugar 8.00+0.942 8.60+0.842 8.20+0.792 8.00+1.052 8.80+1.082
Bread+5% dry date 7.00+1.69° 8.20+1.90P 8.20+0.922 7.20+1.144 8.30+0.942
Bread+10% dry date 6.90+1.14°¢ 8.30+0.88°¢ 8.60+0.702 7.20+1.03¢ 8.60+0.792
Bread+15% dry date 6.70+1.37¢ 8.40+0.972 8.90+1.202 7.60£1.27°¢ 8.70+1.232
Bread+5% wet date 7.20+1.03° 8.00+0.74°¢ 7.90+1.072 7.30+1.06¢ 8.70+1.072
Bread+10 % wet date 7.10£1.77° 8.30+1.932 8.50+2.122 7.50+1.43¢ 8.80+1.342
Bread+15% wet date 6.90+1.66° 8.60+1.582 8.40+1.512 7.60+1.16" 8.80+1.032

Values are mean +s.d. of triplicate determinations. Values with superscript along the same coloum are significantly (P<0.05) different from one another

Alpha Amylase and Glucosidase Inhibition

Alpha amylase and glucosidase enzymes are major
digestive systems in the body and are responsible in the
hydrolysis of starch to glucose and allows the absorption
of glucose in the blood streams leading to a rise in the blood
glucose levels. Inhibiting these enzymes is one of the best
ways to maintain low blood glucose levels and hence,
limiting the incidence of diabetics (Guo et al., 2003). Wet
date fruit had 54.65% alpha amylase inhibitory activity,
which was higher than 52.34% obtained for dried date
sample as shown in Figure 2a. The results indicated that
drying reduced the a- inhibitory activities of the date fruit.
The o-amylase inhibitory activity of the bread samples
ranged between 5.08 to 36.32%. There was no significant
(P>0.05) difference in the a-amylase inhibitory activity of
bread samples sweetened with granulated sugar, regardless
of the level of inclusion in the recipe. Bread sweetened
with date fruits had higher a-amylase inhibitory activities
than bread sweetened with granulated sugar. This
observation may be attributable to high phenolic and
antioxidant properties of date fruit. Bread sweetened with
wet date had stronger alpha amylase inhibitory properties
when compared with those sweetened with dry date. The
results also showed greater inhibitory activities of amylase
enzyme in the bread samples as the level of inclusion of
date fruit increased, which suggest greater contribution of
inhibitory activities as the amount of date fruit increased in
the bread samples.

Similarly, wet date had 42.45% a-glucosidase
inhibitory activity and this was significantly (P<0.05)
lower than the 47.32% observed in dry date. The results
indicated that removal of water through drying improved
the a-glucosidase inhibitory activity of the date fruit. This
pattern of results was similar to the observation of Ishurd
et al. (2014) that removal of water from date fruit improved
alpha glucosidase inhibitory activities. The a-glucosidase
activities of bread samples 4.32 to 34.33% (Figure 2b). The
inhibitory activities bread sweetened with granulated sugar
was lower when compared with those sweetened with date
fruit. The composition of various phenolics on the date fruit
may be responsible for the greater alpha glucosidase
inhibitory activities of bread sweetened with date fruit.

Sensory Properties

To attain good eating quality of bread, it is important
that sensory features such as appearance, texture, taste,
crust and crumb colour, chew ability and overall
acceptability be examined and the results is shown in Table

4. The scores for the appearance of the bread samples
ranged between 6.90 to 8.30. Bread samples sweetened
with granulated sugar had high preference when compared
with the bread that were sweetened with date fruit. The
appearance of the bread samples decreased as the level of
inclusion of the date fruit increased in the bread samples.
In a similar manner, bread sweetened with wet date fruits
had better appearance than bread samples sweetened with
dried date. This may be attributable to surface smoothness
of wet date fruit, as against the hard nature of dry date fruit.
This observation was similar to the report of
Manickavasagan et al. (2013) on the use of date as
substitute for sugar in idli, a traditional food in India.

The results for the texture of the bread samples ranged
between 8.00 to 8.30. The results showed no significant
(P>0.05) difference in the texture of the bread samples
sweetened with 10 and 15 % granulated sugar and date
fruits. There was an increase in the preference of texture of
bread samples, as the level of inclusion of date fruits and
sugar increased. This indicated that the softness or the
hardness of the bread samples depend on the level
inclusion of the material added. There was no significant
(P>0.05) difference in the taste of the bread samples
sweetened withs granulated sugar and date fruit. This
suggests that the sweet function of granulated sugar can be
supplied by date fruit. The results from the taste indicated
that date fruit can conveniently be used as substitute for
granulated sugar as sweetener in bread making. The colour
of the outer part of the bread samples is denoted as the crust
colour. The crust colour of the bread samples ranged
between 7.20 to 8.00. Bread sweetened with granulated
sugar was mostly preferred compared to the bread that
were sweetened with date fruit. The brown may result from
the pyrolysis of sugars in the bread samples. These results
also indicated that the panelists preference of the crust
colour increased as the level of inclusion increased from 5
to 15%, which may suggest increase in the caramelization
of sugar in the samples. Most bread consumers prefer to
consume bread with brown crust colour, as it is one of the
ways to identify bread that is well baked (Manickavasagan
et al., 2013). The results of the overall acceptance of bread
samples are shown in Table 4. Though the acceptance of
the bread samples increased as the level of inclusion of the
date fruit and the sugar increased, no significance (P>0.05)
difference was observed among the samples, indicating
that the use of either date fruit (wet or dry) or granulated
sugar as sweetener in wheat bread were preferred in the
same manners by the panellists.
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Conclusion

The study evaluated the potentials of date fruit as
possible replacement for granulated sugar in wheat bread
formulation. The study showed that addition of date fruit
improved some important mineral elements of the final
product and also improved the phenolic contents as well as
the antioxidant properties of the date fruit enriched bread
samples. The date fruit incorporated bread samples also
exhibited better alpha amylase and glucosidase potentials
than the bread that contained granulated sugar as
sweetener. The nutritional composition of the date fruit
was not significantly affected by the drying process and
therefore, due to the extra production cost of the drying
process, it may be suggested that the date be used in its
fresh form by macerating and using it in the form of paste.
Also, the sensory properties of the bread samples indicated
that the use of date fruit as sweetener in bread did not
negatively affect the overall acceptability of the bread
samples while performing the role of sweetener in the final
product. This study has revealed that the use of date fruit
in bread served dual purpose as sweetener and as nutrient
improver.
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