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ABSTRACT

Fruits of date palm (Phoenix dactylifera L.) are consumed throughout the world and are a vital component of the diet in
most Arabian countries. The effect of partial replacement of wheat flour with a 1:1 mixture of wheat bran and date palm
fruit powder on rheological properties of the biscuit dough was studied. Levels of mixture used were 10%, 20%, 30%
and 40%. Dough rheology (farinograph, extensograph properties) and biscuit quality (physical properties, colour, sen-
sory evaluation) were assessed. Results obtained indicated that water absorption gradually increased by increasing the
levels of wheat bran: palm date powder, meanwhile mixing tolerance index decreased. Dough stability, which indicates
the dough strength, also found to decrease by increasing mixture of wheat bran and date powder (1:1). Furthermore,
dough development time gradually increased by increasing the mixture at all levels. It was 6.04 min at level of 40%
compared to the control (2.5 min). Extensograph results showed that dough energy and dough resistance to extension
and proportional number also increased compared with control sample. The proportional number (R/E) ratios increased
largely from 3.20 to 5.27 at the level of 40.0%. Ash and fibre contents gradually increased as the mixture levels in-
creased. However, mineral content progressively increased by increasing the level of date powder in the mixture. In-
corporation of wheat bran and date powder mixture decreased the spread of the biscuits from 55.66 to 52.82 mm with-
out change in the thickness of the biscuits. Organoleptic properties revealed that quality of biscuits was acceptable at
mixture level of 30%.
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1. Introduction phenolic content and the antioxidant activity of four date
palm fruit varieties grown in Tunisia. They suggested
that Tunisian date palm fruits may serve as a good source
of natural antioxidants and could potentially be consid-
ered as a functional food ingredient. The measurements
were taken at the “tamar” stage (the final stage of fruit
ripeness). Date varieties were found to be rich in total
phenolic content and antioxidant activity. However, most
of the dates in Saudi Arabia are consumed at the Rutb
and Tamr stages of maturity. Nevertheless, large quanti-
ties of surplus dates are dried and used for later con-
sumption [8].

In recent years, the use of wheat and other cereal bran
has gained importance in the formulation of various food

) D . products. Wheat bran is rich in protein (~14%), carbohy-
other food constituents, such as maintaining mineral and drates (~27%), minerals (~5%), fat (~6%) and B vitamins

vitamin. Dates could also be a substitute for refined sugar [9] and Kent and Evers [10]. In addition, it is cheap and
Lambiote, [3] Researchers found that date consumption readily available. There have been several attempts to

might be of benefit controlling glycaemia and lipid in incorporate bran from various sources into cereal prod-
diabetic patients [6] Furthermore, [7] evaluated the total ucts as a high protein and fibre source.

The date palm (Phoenix dactylifera L.) is one of the old-
est fruit trees in the Arabian Peninsula and has played an
important role in day-to-day life of the people of this
region for the last 7000 years [1]. Dates are known to be
rich in carbohydrates (80%) but quite low in protein (2%
- 3%) [2] Dates are an excellent source of simple sugars,
minerals and vitamins Lambiote, [3] with a fibre content
of about 8% FAO, [4] and Lambiote, [3]. The flesh of a
fully ripe date (Tamr) consists of two-third sugar and
one-quarter water, the rest being mainly cellulose, pectin,
ash and vitamins FAO [5] Therefore, the date considered
as a nutritious fruit. Research has indicated the clear con-
tribution of dates to human health when consumed with

“Corresponding author. Many researchers [11], Hussin, [12] and [13] have re-

Copyright © 2012 SciRes. FNS



Nutritional Quality of Biscuit Supplemented with Wheat Bran and Date Palm Fruits (Phoenix dactylifera L.) 323

ported experimental utilization of dates in different pro-
ducts (such as bakery products). It was found that re-
placement of sucrose by date paste in bread and cookies
would improve their nutritional value by increasing lev-
els of both minerals and vitamins. Most of the date sug-
ars are invert sugar resulting in increasing the bread and
cookie softness Hoseney, [14]. However, the utilization
of date powder in bakeries and food products has not
been reported. The objective of this study was:

1) To evaluate the effect of substituting wheat flour
with different levels of (wheat bran: date powder, 1:1
w/w) on dough rheological properties.

2) To study the effect of supplementing wheat flour
with 1:1 (w/w) of wheat bran and date powder on the
nutritional value and quality of the produced biscuit.

3) To study the effect of supplementing wheat flour
with 1:1 (w/w) of wheat bran and date powder on the
overall acceptability of the produced biscuits.

Results from this study obtained would provide useful
information on the utilization of date powder and wheat
bran in manufacturing biscuit.

2. Materials and Methods
2.1. Materials

Date fruits (Rothana variety) cultivated in Saudi Arabia
were obtained from Al-Hassa market at Tamr stage
(about 18% moisture). The date fruits were cleaned, pit-
ted and the calyxes were removed. The dates were dried
in oven under vacuum at 60°C for 10 - 12 hrs. The dried
samples were cooled and ground in blender to tiny parti-
cles passing through 20 mesh sieve, i.e. similar to the
size of wheat flour.

2.1.1. Mixture Preparation

Wheat flour (WF, 72% extraction) and wheat bran (WB)
were obtained from a commercial wheat flour company,
Al-Hassa, Saudi Arabia.

The mixture of wheat bran (WB) and date powder (DP)
was prepared at a ratio of 1:1 w/w. The mixture (WBDP
1:1, W/W) were was thoroughly mixed, packed in plastic
bags and stored in deep freezer until further work. 10%,
20%, 30% and 40% of the mixture replaced wheat flour.
The flour mixtures were individually blended and ho-
mogenized, then packed in polyethylene bags, tightly
closed and kept in a deep freezer for further analysis and
processing.

2.1.2. Processing of Hard Sweet Biscuit

Hard sweet biscuit was prepared by partially replacing
the wheat flour (72% extraction) with 10%, 20%, 30%
and 40% of blends. The recipe of the biscuit was as fol-
low: wheat flour or its blends, 350 g; sucrose, 115 g;
shortening (palm oil), 50 g; skimmed milk powder, 5 g;
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high fructose (42 E.D.), 10 g; ammonium bicarbonate,
5.5 g; sodium bicarbonate, 2 g; sodium metabisulfate,
0.10 g and vanillin extract, 0.04 g. Preparation was as
follows: Fat and sucrose firstly creamed by using a me-
chanical mixer for 10 min. Sodium and ammonium bi-
carbonate dissolved in 100 ml water were added to the
prepared creamed mixture following by adding high
fructose to the mixture. As creaming process was con-
tinued, flour, skimmed milk powder and vanillin extract
were added and stirred well. The biscuit dough was
sheeted to a thickness of 3.5 mm, cut using a circular
mould (51 mm dia.), and baked at 205°C for 9 - 10 min.
After baking, biscuits cooled to room temperature, packed
in polypropylene pouches and sealed. The sugar in the
biscuits formula adjusted to cater for the percentage of
sugar present in the added date powder.

2.2. Analytical Methods

2.2.1. Rheological Properties of the Blended Flour

The rheological properties of the dough samples prepared
by replacing wheat flour with 10%, 20%, 30% and 40%
mixture of wheat bran: date powder (1:1, w/w) were
evaluated by the both Farinograph (Model: E-380, Bra-
bender OHG, Duisburg, Germany) and Extensograph
(Model: 8600 Brabender OHG, Duisburg, Germany).
Dough produced from different blended flours was as-
sessed for its farinograph and extensograph properties
according to the method described by AACC [15].
Farinograph determined the effect of different levels of
mixtures on dough rheology. Parameters measured were
water absorption, dough development time, dough stabil-
ity and mixing tolerance index. The elastic properties of
dough with different levels of mixture were measured
using the Extensograph. The parameters studied were
resistance to extension (R), extensibility (E) and ratio
figure (R/E).

2.2.2. Chemical Analysis

Percentages of moisture, crude protein, ether extract,
total sugars (reducing and none reducing), crude fibre
and ash were determined according to the method de-
scribed by AOAC [16]. Furthermore, percentages of cal-
cium, magnesium, iron, manganese, zinc and copper were
also determined using the atomic absorption spectro-
photometer (Perkin-Elmer Model 5000, Germany).
Phosphorus was determined by spectro-photometer using
molybdovandate according to the method described by
AOAC [16]. Sodium and Potassium were determined by
flame photometer (Corning 400, Serial No. 4889, UK).

2.2.3. Theoretical Calculation of Energy

The energy values were calculated theoretically using the
following conversion factors 4.0, 4.0, and 9.0 kcal/g for
protein, carbohydrates and fat, respectively, according to
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the method described by Paul and Southgate [17].

2.2.4. Evaluation of Biscuits

Physical characteristics: Diameter (W) and Thickness (T)
of biscuits were measured by placing them edge-to-edge,
stacking and measurements were made. The spread ratio
(W/T) was calculated. The objective evaluation of texture
expressed as breaking strength (Kg, force) was measured
using the triple beam snap (Three point break) technique
of Gains [18], using an instron universal testing instru-
ment (Model 4301, Instron Ltd., High Wycombe, Bucks,
UK).

2.2.5. Colour Measurement

Objective evaluation of surface colour (L*, a*, b*) for
biscuit samples was measured using a UV-vis recording
Spectrophotometer (Model UV 2100, Shimadzu Corpo-
ration, Kyoto, Japan) according to [19] with a reflectance
attachment supported by an installed computer software.
The values were calculated automatically and expressed
in terms of colour difference (AE) and percent whiteness
(W). This software calculated colour indices from spectra
given by the spectrophotometer.

2.2.6. Sensory Evaluation

Biscuit samples in pouches coded with different numbers
were presented to 6 trained panellists who were asked to
rate each sensory attribute by assigning a score for sur-
face colour (10), surface characteristics (10), crumb col-
our (10), taste (20), texture (20) and mouth feel (10) as

described by [20].

2.2.7. Statistical Analysis of Data

The statistical analysis was conducted using the SAS
package (SAS, 2003). The sensory analysis was statisti-
cally analysed. Duncan’s Multiple Range Test was ap-
plied to assess significant differences between means at
5% level of probability Duncan, [21]. Each experiment
(in triplicate) repeated at least twice and the values pre-
sented in terms of means + standard error SE [22].

3. Results and Discussion

3.1. Chemical Characteristics of Wheat Flour,
Wheat Bran and Date Powder

Mean values for analysis of all samples are tabulated in
Table 1. The moisture content of wheat flour and date
powder was 11.4 and 11.0%, respectively, and that of
wheat bran sample was 8.2%. Meanwhile, the moisture
content of mixture of wheat bran: date powder (1:1) was
9.5%. Ash content of wheat bran was 4.8% and that of all
wheat flour and date powder was 0.5% and 2.6%, respec-
tively. Ash content of wheat bran and date powder mix-
ture represented 3.8% (Table 1). The fat content (ether
extract) was in the range of 0.4% (date powder) to 3.6%
(wheat bran) and protein content was 2.1% (date powder)
to 14.0% (wheat bran). Dietary fibres were 15.4% (wheat
bran), 9.4% (date powder), 1.6% (wheat flour) and 12.3
% (wheat bran: date powder mixture). The total dietary
fibre content (TDF) of wheat bran is an agreement with

Table 1. Chemical composition of raw materials used.

Components % Wheat flour Wheat bran Date powder Wheat bran: Date powder (1:1 w/w)
moisture 11.4+0.04 8.2+0.03 11.0+0.02 9.5+0.03
Ether extract 1.0£0.03 3.6£0.02 0.4+0.03 2.0+0.04
Crude protein 10.5 +0.05 14.0 +£0.05 2.1+0.03 8.4+0.04
Crude fiber 1.6 £0.15 15.4+0.13 9.4+0.10 12.3+0.10
Ash 0.5+0.11 48+0.18 2.6+0.12 3.8+£0.10
Carbohydrates” 75.0 +0.02 54.0 £ 0.04 74.5 +£0.05 64.0 £ 0.03
Energy (kcal/100g) 351.0+0.13 304.4+0.20 310.0£0.18 306.0£0.16
Minerals (mg/100g)

Calcium 15.0+£0.02 76.0 £0.03 49 +0.05 62 +0.04
Sodium 2.0+0.03 2.0+0.03 2.3+0.04 2.0+0.02
Potassium 107.0 £0.10 1182 +0.11 680 +0.13 875.0+0.09
Iron 1.30+0.03 10.6 +0.04 1.2+£0.04 5.6+0.04
Phosphorus 108.0+£0.11 1013 +0.13 63+0.14 540 +0.12
Zinc 0.6 +0.06 7.3 +0.08 03+0.14 4.0+0.11
Magnesium 20.0+0.01 611.0+0.08 43.0+0.07 330.0 £ 0.06
Manganese 0.6 +0.08 11.5+0.11 03+0.13 11.6£0.11
copper 0.1 +0.06 1.0+0.07 0.2 £0.06 1.6 £0.06

“calculated by difference Values are means + standard deviations (n = 3).

Copyright © 2012 SciRes.
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results obtained by [23,24]. Table 1 showed that high
amounts of calcium, potassium, iron, phosphorus, zinc,
magnesium and manganese were found in wheat bran,
were 76.0, 1182.0, 10.6, 1013.0, 7.3, 611.0 and 11.5
mg/100g respectively. However, results obtained are in
agreement with [20,25].

3.2. Rheological Properties of Flour Dough
Samples Used

3.2.1. Farinograph Properties

Farinograph data are shown in Figure 1. Water absorp-
tion increase in all samples as compared with control
when the increasing the mixture of wheat bran: date
powder (1:1) was increased up to 40%. The results ob-
tained were coincided with those of [26,27]. However,
differences in water absorption were due to the greater
number of hydroxyl group which exist in the fibre struc-
ture and allow more water interaction through hydrogen
bonding [28]. The arrival time of all blended flours were
similar in all samples (1 min) due to the differing levels
of gluten arrival time and dough development may not be
the same. Dough stability, which indicates the dough
strength, was decrease when increasing mixture of wheat
bran: date powder (1:1) compared with control (4.0 min);
it was 8.3 min at level of 40.0%, that was due to a reduc-
tion in gluten content. Furthermore, dough development
time gradually increased by increasing wheat bran and
date powder mixture at all levels, reaching 6.04 min at
40% substitution compared with control (2.5 min).
Greater effects observed on the mixing tolerance index
values. [20,29,30] reported similar results for the addi-
tion of rye and wheat bran. The results showed the dough
strength weakened with the increase in wheat bran: date
powder addition.

3.2.2. Extensograph Properties

Regarding extensograph data, the effect of addition of
mixture of wheat bran: date powder at varying levels on
extensible properties is illustrated in Figure 2. The resis-
tance to extension gradually increased in blends with
increasing level of mixture of wheat bran: date powder.
That was probably related to the interaction between
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Figure 1. Effect of partial replacement by mixture of wheat
bran: Date powder (1:1) on Farinograph properties.
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Figure 2. Effect of partial replacement by mixture of wheat
bran: Date powder (1:1) on Extensograph properties.

polysaccharides and proteins from wheat flour as re-
ported earlier by Jones and Erlander [31]. The extensibil-
ity values were greatly reduced by the addition of mix-
ture of wheat bran: date powder. However, the ratio fig-
ure (R/E) increased with increasing level of mixture in-
dicating the dough becoming harder in the presence of
wheat bran. The proportional number (R/E) ratio values
increased largely from 3.20 to 5.27 for 40.0 % incorpora-
tion.

3.3. Chemical Composition of Produced Biscuits

The chemical components of biscuits made from flour
blends were replaced with different levels 10, 20, 30 and
40% of mixture of wheat bran and date powder (1:1) are
shown in Table 2. The results indicated that there were
slight increases in the moisture content as % increasing
the of mixture increased up to 40. Protein, ash and fibre
gradually increased by increasing the percent of mixture
of wheat bran and date powder. Carbohydrates slightly
changed in all samples compared to the control. These
results are in agreement with those reported by Abd
El-lateef [20,32]. From Table 2, it could be concluded
that as the levels of mixture increased in formula, the
caloric value decreased in biscuits produced compared to
the control sample.

3.4. Mineral Content of Hard Sweet Biscuits
Made from Wheat Flour, Wheat Bran and
Date Powder

The replacement effect of different levels of mixture
wheat bran and date powder (1:1) on the mineral content
of biscuits is shown in Table 2. Results showed that min-
eral progressively increased when levels of mixture were
increased. Controls contained 18.20, 3.15, 104.58, 1.50,
113.56, 0.84, 26.54, 0.81 and 0.15 mg/100g for calcium,
sodium, potassium, iron, phosphorus, zinc, manganese
and cupper, respectively. Meanwhile, at level of 40% of
replacement, they increased to 46.87, 4.21, 470.2, 348.0,
365.7, 2.54, 160.0, 3.96 and 0.67, respectively. It could
be concluded that the addition of wheat bran and date
powder mixture improved the mineral quality of biscuit.
Therefore, that could partially provide children and
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Table 2. Proximate composition of supplemented biscuits (%0).

Supﬂ?’r;e(r;ztion Moisture Fat Protein Fiber Ash Carbo-hydrate Cf\(lg;’:;:l\églgue
Control (WF) 3.81+£0.13 9.65+0.14 8.64 £0.15 1.20+£0.13 0.56+0.12 76.14+0.10 42597 +0.18
WEF: WBDP %
90:10 3.85+0.20 8.62+0.10 9.14+0.23 2.00+0.20 0.92+0.10 75.47+0.15 416.02£0.12
80:20 3.97+0.23 9.20+0.13 9.66 £ 0.25 2.20+0.10 1.00 £0.20 73.97+0.18 417.32+£0.16
70:30 4.00+0.11 9.85+0.14 10.16 +£0.13 2.32+0.12 1.20+0.16 73.34+0.17 422.65+0.14
60:40 3.86+£0.09 9.92+0.10 10.63+0.13 2.46+0.12 1.26 £ 0.08 71.87+0.12 419.28 £0.11
Biscuit produced RDA* (mg/day)
Mi”(‘;:;;iggg)te”t e WF: WBDP ratio '
control Children Adults
90:10 80:20 70:30 60:40
Calcium 18.20 +0.02 25.30+0.04 32.6+0.03 39.00 +0.05 46.87£0.12 500 - 800 800 - 1200
Sodium 3.15+0.06 3.45+0.06 3.64 +0.08 3.95+0.13 421+0.11 1000 1500
Potassium 104.58£0.09 20530+0.18 295.70+0.16 380.20+0.14 470.20+0.13 3000 3800
Iron 1.50 +£0.03 2.01 £0.04 2.54+£0.02 3.00+0.03 348.00 + 0.011 7-10 10-15
Phosphorus 113.65+0.03  170.22+0.05 221.62+0.04 290.40+0.06 365.71 £ 0.13 460 - 500 700 - 1250
Zinc 0.84 £0.05 1.23£0.08 1.72+£0.12 2.11+£0.07 2.54+0.14 3-5 8-12
Magnesium 26.54 +0.03 60.21 + 0.04 91.45+0.06 125.61 £0.07 160.02 +£0.13 80-170 350 - 420
Manganese 0.81 £0.03 1.85+0.04 2.73 £0.05 3.80+0.07 3.96+0.12 1.0-3.0 20-23
Copper 0.15+0.04 0.25+0.05 0.34+0.07 0.46 +0.09 0.67+0.16 0.50 0.7-0.9

WF: wheat flour, WBDP: wheat bran: date powder (1:1) Values are means + standard deviations (n = 3) *Recommended Dietary Allowances (2004).

adults their daily requirements of potassium, phosphorus,
calcium and iron by consuming these types of biscuit.
The obtained results are in agreement with the results of
[33,34]. However, while wheat bran may improve the
absolute mineral contents of the respective products, due
to increasing phytic acid content as well, the bioavail-
ability and absorption of minerals may be decreased.
Thus, such issues would need further evaluations in a
separate study.

3.5. Influence of Mixture of Wheat Bran and
Date Powder on Physical Characteristics of
Biscuits

Biscuits prepared from 10%, 20%, 30% and 40% of
mixture of wheat bran date powder (1:1) in the blends
were evaluated for various physical and sensory charac-
teristics. Incorporation of wheat bran and date powder
mixture decreased the spread of the biscuits from 55.66
to 52.82 mm without larger changes in the thickness
(Table 3). Hence, the spread ratio decreased from 8.28 to
7.88. Biscuits became harder as seen in the increase in
breaking strength values from 1.32 to 2.11 kg, especially

Copyright © 2012 SciRes.

at 30% and 40% levels were 2.00 and 2.10 kg, respec-
tively. Measurement of colour of the biscuits showed that
the biscuit became darker with increasing level of wheat
bran and date powder mixture. The obtained results are
in complete agreement with those of [20].

3.6. Sensory Evaluation of Produced Biscuits

As shown in Table 4, colour of biscuits had low score as
a result of increasing the level of date powder mixture.
Above 30% date powder and wheat bran mixture in the
formulation, biscuits had darker crumb colour and very
hard texture. Taste and mouth feel of the biscuits were
affected at levels 40% and 30% respectively. Biscuits
had a dry mouth feel at level of 40%. Meanwhile, at 10%
mixture, the quality of the biscuits was not adversely
affected. The colour, surface character, crumb colour,
taste, texture and mouth feel of biscuits were acceptable
at 30% mixture. The obtained results are in an agreement
with those of Leelavathi and Rao [20,35]. They reported
that highly acceptable biscuits could be obtained by in-
corporating 30% of oat bran or 20% of barley bran in the
formulation.
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Table 3. Physical characteristics of supplemented biscuits.

Supplem-entation Diameter” Thickness® Spread ratio® Breaking strength A° Whiteness® Colour difference®
level (%) (W, mm) (T, mm) (W/T) (kg) (%) (AE)
Control (WF) 55.66+0.20 6.72°+0.11 8.28"+£0.21 1.32*+0.40 17.00* +0.14 46.18"+£0.18
W: WBDP
90:10 55.20°+0.24 6.61°+0.12 8.35°+0.25 1.36°+0.25 16.70°+0.16 47.10°+0.14
80:20 54304+ 0.28 6.70"£0.12 8.10°+0.29 1.55°+£0.18 13.524+0.12 50.21°+0.15
70:30 53.504+£0.28 6.70"£0.14 7.99°+0.20 2.00%+0.24 13.414+0.19 51.60°+0.12
60:40 52.82°+0.29 6.70*£0.15 7.88°+£0.24 2.104+0.20 11.27°+£0.15 53.70°+0.14
SEM® (+) 0.21 0.085 0.10 18.50 0.10 0.11

Values for a particular column followed by different letters differ significantly (P < 0.05). Values are means + standard deviations (n = 4); “objective measure-
ment. ®Standard error of mean at *45 degrees of freedom, °153 degrees of freedom.

Table 4. Organoleptic” acceptability of supplemented biscuits.

Supplement-ation level Colour Surface character Crumb Colour Taste Texture Mouth feel Total score

(%) (10) (10) (10) (20) (20) (10) (80)

Control (WF) 8.40° 8.15° 8.32° 17.32° 17.65° 8.25° 68.09°

WE: WBDP

90:10 7.82% 8.00° 8.00" 17.00® 17.80° 8.00" 66.62"

80:20 7.15% 7.40® 7.15%¢ 17.23% 16.90"° 7.91%° 63.74"

70:30 7.07%4 7.15%¢ 6.90" 16.41% 16.25%¢ 7.31%d 61.09°

60:40 6.00°% 6.33¢ 6.07% 15.32% 15.33°" 6.23°" 55.28¢
SEMP(+) 0.45 0.31 0.36 0.39 0.46 0.35 1.80

*Values for a particular column followed by different letters differ significantly (p < 0.05); "Standard error of mean at 85 degrees of freedom.

3.7. Conclusion

Addition of wheat bran and date powder mixture to
wheat flour affected the Rheological properties (farino-
graph and extensograph), Biscuit quality, physical prop-
erties, colour and sensory characteristics of biscuit.
Highly acceptable biscuit could be obtained when 20%
of wheat bran and date powder mixture was used in the
formulation. The quality of biscuits was acceptable at
level of 30%. The dietary composition of these biscuits
showed that fibres, which play a very important role,
could be enriched in biscuits made from wheat bran and
date powder. These studies have shown the potential of
developing fibre-rich biscuits in order to increase the
dietary fibre intake.
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