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ABSTRACT

Nutritional, rheological, and sensory evaluation for Tere (Rokak) bread supplemented with 0, 2.5, 5, 7.5, and 10%
of inulin or wheat bran were studied. The chemical composition of bread was slightly affected by these treatments,
while energy values were reduced from 354.24 to 315.76 calories/100g. The results showed that Farinograph water
absorption decreased from 70.2 to 50.3% and Mixing Tolerance Index from 34 to 0.00 BU with an increase in
development time from 9.3 to 20 min, stability time from11-14.9 min, and quality number from 138-200 by
increasing of inulin addition. The most pronounced effect of bran addition was on Farinograph stability and quality
number which decreased from 9.3min and138 to 6.9min and 117 respectively. On the other hand, inulin decreased
the Amylograph viscosity peak at heating from 840 t0 610 BU and the final viscosity at cooling from 1250 to 990
BU. Inulin addition significantly reduced the amount of required water to make Tere bread from 66% to 54%

compared to control and bran. Inulin reduced about 3cm of bread diameter, while 7.5% of bran addition increased
3cm of Tere diameter. Also, the sensory evaluation showed that inulin and bran addition up to 10% had a slight
effect on Tere bread compared to control , and their total acceptability was 70%-80%. No mold growth was

observed on stored bread for three months which emphasized their resistance to any visible growth.

Keywords: Inulin, Wheat bran, Tere (Rokak) bread, Farinograph, Amylograph.

INTRODUCTION since this addition may somewhat fit with the physical

properties of the final product. Some defects may appear

Food enriched with dietary fiber is one of the most on the high content fiber food especially their sensory
functional foods and ingredients with regard to the properties such as color, taste, and texture which was the
consumer’s demands on healthy nutrition (Bojnanska et object of most of the researches that tried to treat these
al., 2015). Cereal products, especially bread, were the defects. However, there are different types of high-quality
most suitable media for producing fiber-enriched food fiber-enriched foods such as bread, biscuit, cookies,
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noodles, and other products. Inulin and wheat bran or
treated bran were intensely used in wheat products
resulted in different successful degrees of product quality
meaning there is a need for more research to improve the
product quality or to find other local products that may be
more suitable to enrich with dietary fiber. Inulin is a
mixture of fructose polymers (fructan) of various lengths
with B (2-1) glycosidic bonds, terminated generally by a
single glucose unit, found in many various plants such as
beet, artichoke, and chicory. Cecile and Gordon, (2012.)
reported that inulin is used to increase the amount of
dietary fiber or as a prebiotic ingredient in particular in
dairy and bakery products. they also wrote that inulin
addition causes a negative effect on dough rheology and
bread quality, especially decreasing loaf volume
Slavin, (2013) emphasized the

evidence of prebiotic activity of inulin and oligo-fructose

darkening its crumb.

if consumed at a level of 5 — 15 g/day for a few weeks.
On the other hand, wheat bran has many health benefits,
as it is nutritionally rich in fiber, folic acid, vitamin B6,
minerals, thiamine, and vitamin E. (Babu et al., 2018).
Inulin and wheat bran influence dough and bread quality
since their additions increase dough mixing and stability
time but they decrease farinograph water absorption and
softening degree. In bread, they produce a significant
reduction in the loaf and specific volume in relation to the
standard sample and the most evident effect is the
increase of crumb firmness and the dark crumb
appearance (Gajula, 2017, Luo et al., 2018). Terry or
Rokak bread is special Kurdistanain bread which is
prepared from wheat white flour or whole wheat flour by
spreading to very thin sheet dough and wide diameter,
more than 50-60 cm, almost without addition, or very
little amount of yeast not exceed than 0.1% (Rashed and
Mohamad, 1993).

This research aims to compare the effect of wheat bran
and inulin addition on the dough and tere bread quality
characteristics and determine the suitability of tere bread
for enriched by these two dietary fibers.
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Materials and Methods

Material:

Wheat white flour (Jenan), salt (Zeer) were purchased
from a local market. Wheat bran is brought from the
national mill and sieved by 10W (1000 um) to discard all
particles of endosperm and then is milled to about 150-
200 microns. Inulin was purchased from Now Foods
Company, 365 S. Glen Ellyn Rd. Bloomingdale, IL60108
USA, which its chemical compositions are: 96.43% total
carbohydrate, 89.28% dietary fiber, and 3.57% non-

carbohydrate materials.

Methods

Chemical Composition Determination: Moisture,
Protein, Fat, Ash, Fiber percentages for flour, bran, and
bread were determined according to AACC (2000)
methods:44-15.02, 46-12.01, 30-10.01, 08-01.01, 32-
10.01 Respectively. Total Carbohydrates, by difference
(Nitrogen free carbohydrate), were determined according
to AOAC (2012). Also, the nutritive value for samples
with calculated as [ protein% +
(carbohydrate%- Inulin%) X4 + Inulin%X1.78 + fat%X?9)

Rheological Tests: Amylograph and Farinograph

inulin was

tests for flour and the inulin or bran additions were
achieved according to AACC (2000) methods: 61-01.01,
54-21.02 respectively.

Preparation of Bread: Tere bread was prepared
according to Rashed and Mohamad (1993) which
included sifting the flour then preparing the white wheat
flour and either inulin or bran mixtures according to
treatments; 0,2.5, 5.0,7.5, and 10.0% of inulin or bran.
The dough was prepared by adding gradually the amount
of water (30°C) and 1.8% salt to reach the best dough
consistency, after hand kneading, depending on the expert
of kneader. Two hundred grams of dough was molded and
sheeted by a wooden rod whose dimensions are about 70-
75cm in length and 1.5- 2 cm in diameter. The thin
circular sheeted dough was baked on heated concaved

circular metal which its diameter is 80 cm. The final shape
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of this type of bread is circular very thin and quickly
dried.

Determination of the Physical Properties of Tere
Bread: According to Rashed and Mohamad (1993),

1-  Percentage of required water to get optimal
dough consistency was obtained from the farinograph
development time minus 2% of required water.

2-

equation: W¢/Dy, since Wy is the weight of drained water

The rehydration ratio was calculated by the

of rehydrated bread sample while Dy is the weight of
dehydrated bread samples.

3-  Rehydration percentage was calculated as;
wheat of water required to hydrate the bread/ weight of
hydrated bread X100,

4-  The thickness of the bread sheet (determined by
digital Vernier)
determined. Mold
examination was performed by daily visual examination
of bread for 90 days.

Sensory Evaluation: 25 panelists evaluated six

5- Bread diameter was

sensory characteristics (Taste, Color, Odar, Thickness,
Chewability, Total acceptability). The score for each
characteristic is out of 20 points (Rashed and Mohamad,
1993).

Statistical Analysis: The results were submitted to
analysis of variance (ANOVA). The standard deviation
(£) and least significant difference (LSD) test (p<0.05)
were used for comparison of means using the software
SAS® 9.2, SAS (SAS, 2009).

Results and Discussion
Chemical

Chemical Composition of samples:

composition of flour, bran, inulin, and the treatments of
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Tere bread (tablel) showed that the white wheat flour
(67% extraction) contains the acceptable amount of
protein 10.5%, the most important components in flour
due to its role in gluten network formation. As it is known,
the quality and quantity of protein is an effective factor
that assists in the spread of flatbread (Miskelly, 2017).
This percentage of protein was with the minimum
agreement of Iraqi official Standards for bread flour
which is 10% (Ayoob, 2014). The results showed that
wheat bran had high percentages of proteins 14.1, fat 4.6,
and fiber 43.5 which affected the composition of the final
product Tere bread. On the other hand, most inulin
composition is a carbohydrate, dietary fiber thus, its effect
on tere bread composition and nutritive value slightly or
moderately differed compared with bran addition.
However, the addition of inulin significantly decreased
protein, fat, ash, and nutritive calories while it increased
the carbohydrate and fiber content of tere bread. These
results were in agreement with Brasil, et al., (2011) who
use 6 and 10% of inulin to study their effects on bread
composition and quality. On the contrary, the addition of
wheat bran increased protein, fat, ash, and fiber while the
decrease of nutritive calories and carbohydrates was
significantly clear in the final products of Tere bread. The
differences in the chemical composition of Tere bread
may attribute to the effect of chemical compositions of
added inulin or bran to the composite flour of tere bread.
Most of these results were in agreement with Abril, et al.
(2014) about relationships between chemical composition

and the quality of bread.
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Table 1 Proximate Analysis for Four, Bran, Inulin, and Bread treatments

. . Carbohydrate . Nutritive value
Sample | Moisture% | Protein% Fat% Ash% Fiber%
(without fiber)% Calorie /100g
Flour 10.05+0.3 10.5+0.1 1.2+0.05 | 0.45+0.0 | 75.00+0.56 2.8+0.08 | 352.8+2.82
Bran 10.40£0.45 | 14.1+0.14 | 4.6£0.13 | 3.4+0.08 | 24.00+1.34 43.5+0.54 | 193.845.70
Inulin o - - 0.98+0.05 | 96.00+0.06 3.02+0.00 | 178.57£0.30
Bread
Control | 9.72+0.28 10.53+0.09 | 1.24+0.09 | 0.46+0.01 | 75.24+0.48 2.81+0.01 | 354.24+2.25
Treatments of % inulin addition
2.5 9.67+0.32 10.23£0.15 | 1.21£0.03 | 0.44%0.02 | 75.57£0.54 2.8840.01 | 348.45+2.73
5 9.58+0.33 9.98+0.12 | 1.18+0.08 | 0.43+0.01 | 75.88%0.55 2.9520.03 | 342.96+2.75
7.5 9.39+0.05 9.714£0.05 | 1.154£0.02 | 0.41+0.00 | 76.3240.12 3.02+0.00 | 337.82+0.60
10 9.35+0.15 9.5440.12 | 1.1240.06 | 0.40£0.01 | 76..48+0.35 3.11£0.01 | 331.96%0.61
Treatments of % bran addition
2.5 9.234+0.21 10.61£0.15 | 1.32+0.02 | 0.52+0.03 | 74.56+0.44 3.76£0.03 | 352.56+2.2
5 9.55+0.48 10.70£0.09 | 1.41£0.10 | 0.59+0.01 | 72.96%0.68 4.79£0.01 | 347.33£3.4
7.5 9.30+0.39 10.8320.11 | 1.4940.07 | 0.67+0.00 | 71.90+0.57 5.81+0.00 | 344.33+2.85
10 9.55+0.54 10.95£0.07 | 1.58+0.02 | 0.75+0.03 | 70.34%0.68 6.831£0.02 | 339.38+3.4
LSD, 0.61 0.17 0.12 0.41 0.72 0.55 4.7
P>0.95
Rheological Test two factors one of them due to the longtime of development

Farinograph: The results of the effect of inulin and
bran addition on Farinograph parameters for the mixture of
flour (Table 2) shows that increasing inulin addition caused
a significant decrease in water absorption due to the
dilution effect of inulin on gluten. Substitution of flour by
inulin may cause weakening of dough since it does not
cooperate in gluten formation, therefore it must decrease
the added water to keep on the dough consistency (Codina
et al., 2018). The results also showed that increasing inulin
increases development time which may attribute to the
competition on the water between inulin and gluten causes
slowing the formation of the dough gluten network. These
results were in agreement with Iranshahi, et al., (2014) who
used 3 and 6% inulin in composite flour. Stability time also

increased with inulin increasing, which may attribute to
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of dough which is a part of stability time, secondly due to
the viscosity of inulin that may assist to firm the
consistency of dough. This conclusion was emphasized by
the results of the next Farinograph parameters, Mixing
Tolerance Time (MTI) and Time to Breakdown (TB).
Decreasing MTI and increasing TB values, directly
indicates the role of inulin to keep on and improve the
dough consistency according to its properties in resistance
to shear stress (Iranshahi, et al., 2014). However, the
increase of inulin addition increased the Farinograph
quality number from 138 for control to 200 for 5-10% of
inulin. These results of Farinograph parameters were in
agreement with Bojnanska, et al., (2015) until 10% of
inulin addition, but they obtained an opposite result when

they increased inulin from 15 to 25%.
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Table 2: Effect of Inulin and Wheat Bran Addition on Farinograph Parameters

Water Development | Stability Tolerance Time to )

Treatments | Absorption Time Time Index (MTTI) breakdown Fal:mograph
. . . Quality Number
% (min.) (min.) (BU) (min.)

Control 70.2+0.5 9.3+0.0 11.3£0.3 | 34+0.8 13.8+0.4 138+0.4
Treatments of % inulin addition
2.5% 65.5+0.7 10.3+0.1 13.2+0.1 | 24+0.6 16.1£0.5 161£0.5
5% 60.3+0.4 13.0+0.5 14.9+0.5 | 13+0.2 >20.0+0.0 200+0.0
7.5% 55.6+0.9 16.0+0.2 14.4+0.7 | 0.0+0.0 >20.0+0.0 200+0.0
10% 50.3+0.3 20.0+0.0 11.1+£0.0 | 0.0+0.0 >20.0+0.0 200+0.0
Treatments of % bran addition
2.5% 69.2 0.0 2.0+0.0 11.1£0.1 | 17+0.0 13.3+0.6 133+0.6
5% 67.9+0.2 1.9+0.1 6.9+0.2 24+0.1 4.3+0.0 43+0.0
7.5% 68+0.1 9.840.3 12.1£0.5 | 32+0.9 14.1£0.3 141+0.4
10% 69+0.0 2.510.1 9.910.1 5.0+0.0 11.7£0.1 117+0.2
LSDP>0.95 | 0.79 0.6 0.81 1.5 1.1 1.8

Amylograph test: Table 3. shows the results of the
effect of inulin and bran addition on the amylographic
parameters for the inulin or bran composite flour
treatments. The results of this test mainly depend on the
availability of water which, the starch grains are required
to swell and increase the viscosity at regulating increasing
of temperature. Thus, among the treatments, only 5 and
10%
temperature from 61.5°C to 64.5°C due to compete for the

inulin additions increased paste viscosity-
starch and inulin on the water. Paste viscosity is the
indicator to the beginning of starch granules to absorb an
adequate amount of water to increase the viscosity to be
sensible. The results also showed that Peak viscosity
values decreased by the addition of inulin and bran
addition, although the decrease was not proportional with
the percentage of additions. However, in general addition
of inulin decreased the peak of viscosity, from 840 AU
for control to 610 AU for 5% inulin, which may attribute
to the balance between the viscosity of inulin and the loss
of viscosity due to the substitution of starch also
treatments (Codina et al., 2018). The effect of continuous

heating of the flour paste at 95°C for 20 min caused
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decreasing in viscosity from 840BU to 680BU namely
there was a loss of about 160BU in the control sample.
Using inulin ratios significantly decreased the losses in
viscosity to reach about 130 — 80 BU for 2.5 and 10%
inulin respectively. On the other hand, the addition of
bran didn’t have such a role as inulin did since the loss in
viscosity remained high compared to inulin. This
behavior of inulin may attribute to its ability to be a
at this
compensate for the loss in flour paste viscosity. The

viscous material temperature, which can
results also showed that the addition of inulin decreased
viscosity at cooling more than bran did. The high value of
viscosity at cooling is attributed to the intensity of starch
retrogradation phenomenon whereas dilution of starch
percentage in composite flour due to the inulin and bran
addition, which they haven't the same ability to retrograde
such as starch. The low value of viscosity at cooling is
preferred because there is a relation between the high
value and the staling of bread. The results also showed
that the addition of inulin decreased Gel setback, which
means that inulin, retard the staling and weakens the

formed gel. The most effective of inulin at 10% addition
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since it decreases this parameter value from 410BU for
control to 360BU for 10% inulin. On the other hand, the
addition of bran hadn't a harmonic effect on this
parameter which, 5 and 10% increased gel setback values
whereas 7.5% decreased the value to 370 BU. As it is

known that gel setback is the resultant of the difference
between peak viscosity and viscosity at cooling therefore
the difference in the effect on each of these parameters
may it the reason for the instability of the effect of bran
addition (Banu, et al., 2012).

Table 3 Effect of Inulin and Wheat Bran Addition on Amylograph Parameters

Paste Peak Peak viscosity Heating stability Viscosity at Gel
Treatments viscosity viscosity temperature during 20min. cooling to 50°C | Setback
°C AU °C BU BU BU

Control(White 61.5£0.0 840+5.0 95+0.0 680£5.0 1250+10.0 410£5.2
flour)
Treatments of % inulin addition
2.5% 61.5+0.0 670+0.0 92+1.5 540+10.0 1130+5.0 460£2.5
5% 61.5+0.0 610£2.5 93+0.0 490+5.0 1030+10.0 400£5.5
7.5% 64.510.5 720£5.0 94.5+0.2 630+£2.5 1120£0.0 400£2.5
10% 64.5+0.5 630+0.0 95+0.0 550+10.0 990+5.0 360+5.2
Treatments of % bran addition
2.5% 61.5+0.0 780£5.0 94+0.5 600£12.5 1190+5.0 410£5.5
5% 61.5+0.0 780£2.5 93+0.1 600+0.0 1230£5.0 450+£3.5
7.5% 61.5+0.0 820£5.0 93+0.0 660+5.0 1190£10.0 370+7.5
10% 61.0+£02 670+0.0 92+0.0 500+0.0 1100+0.0 430£0.0
LSD p>0.95 0.05 6.75 0.15 13.50 12.55 8.76

The Quality of Tere Dough and Bread

Table 4. shows the results of some parameters to
determine Tere dough and its bread, including the
required water to bring the dough to the optimum
consistency determined manually and depending on the
expert of kneader, in addition to the rehydration rate and
percentage of the dried bread. The results showed that the
addition of inulin caused a decrease in water absorbance
was consistency affected. The dough lost about 12% of its
ability of water absorption due to the substitution of 10%
of flour by inulin which may attribute to the softening

effect of inulin that is necessary to reduce the addition of
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water. The results also showed that wheat bran had not a
significant effect on water absorption. The results also
showed that there are highly correlation coefficient values
between Farinograph water absorption and manually
determined required water which was r= 0.987 and
r=0.976 for inulin and all treatments respectively. The
addition of water to rehydrate the dried Tere bread
showed that increasing inulin systemically decreased the
rehydration ratio while the addition of wheat bran at 7.5
and 10% increased of rehydration ratio. These results
were in agreement with Rashed, and Mohamad (1993)

who used mixed flour to prepare Tere bread.
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Table 4. water required to optimize dough consistency and bread structure

Treatments opﬁff;l;ii;lazz;:;sf;:cy Bread Rehydration Rehydration Moisture after
% Moisture % Ratio % rehydration %

Control 66.00 9.72 1.282 28.23 29.59

Inulin

2.5% 62.00 9.67 1.253 25.28 27.90

5% 60.50 9.58 1.258 25.77 28.10

7.5% 56.00 9.39 1.232 23.22 26.47

10% 54.00 9.35 1.224 22.42 25.95

Bran

2.5% 65.00 9.23 1.267 26.70 28.61

5% 66.50 9.55 1.274 27.42 28.82

7.5% 66.00 9.30 1.284 28.46 26.47

10% 67.00 9.55 1.294 29.40 25.95

Tere Bread Dimensions

Table 5. shows the effect of inulin on Tere bread
dimensions compared with the bran effect which cleared
that there were slightly increases in terminal thickness at
7.5 and 10% of inulin whereas the increase of central
thickness was in all treatments of inulin. Compared to
bran addition, Tere bread had thin thickness either in
terminal or central of bread sheet.

Also, the results showed that the increase of inulin

addition caused decreasing in bread diameter compared with

control or some treatments of bran, especially 7.5% bran.
Zainnulabideen and. Al-Araj, (2008) found that the
typical diameter of rokak bread produced from wheat
white flour was 57 cm whereas the diameter was reduced
when 30% of wheat flour was substituted by sorghum
flour to be 47.7 -53cm. Also, these results were in
agreement with Rashed, and Mohamad (1993) who found
that using composite flour of wheat and soybean or
triticale caused an increase of terminal or central

thickness of Tere bread.

Table 5. Effect of Inulin and Wheat Bran Addition on Tere Bread Dimension

Treatments Thickness averages of the Thickness averages of Diameter averages of small
circumference of T. bread mm central of T. bread mm and big T. bread cm

Control 0.99 0.43 50 -57

Treatments of % inulin addition

2.5% 0.86 0.50 50-54

5% Inulin 0.93 0.57 44 - 52

7.5% Inulin | 1.01 0.47 48 - 54

10% Inulin | 1.03 0.49 48 - 54

Treatments of % bran addition

2.5% 0.95 0.42 49 - 55

5% 0.98 0.46 51- 56

7.5% 0.97 0.37 52-60

10% 0.95 0.35 50 -54

-990.
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Sensory Evaluation:

Figure 3. shows the results of sensory evaluation of
Tere bread produced from Inulin or Bran and white wheat
flour composite flour which indicated that there were
significant differences between the sensory evaluation of
Tere bread treatments in some characteristics. The results
showed that although, the substitution of 2.5% bran
increased bread taste score in general, an increase of
inulin and bran additions caused a decrease in the
evaluation score of this characteristic. Cecile and Gordon
(2012) reported that the use of Inulin until 6% hadn't an
effect on bread taste. The result also showed that the
addition of inulin hadn't any effect on bread color,
although 10% inulin improve this characteristic while the
same percentage of bran in addition to other studied

percentages decreased the color evaluation score which

taste

Bran 10%
Bran 7.5%

Bran 5%

Bran 2.5%6

inulinlo%e

inulin7.52¢

inulin5%e

inulin2.526

control

F-Y

14.5 15 15.5

odor

Bran 10%&

Bran 7.5%

Bran 5%

Bran 2.5%

inulin10%s

inulin7.5%

inul

inulin2. 5%
control
o 10 15
chewability
Bran 10% IS
Bran 7.5% T
Bra
Bran 2.5%
inulinl1o0%¢
inulin?.5%4
inulins% E———
inulin2. %24 T
control
13 14 15 16

17

may be due to its content of inulin was free of free sugar,
protein, and pigments whereas bran contains these three
components in considerable amounts. Bread odor
characteristic also showed that addition of inulin hadn't
impact on this characteristic may due to that pure inulin
was a blend or free of any odor and hasn't any possibility
to form any odor during baking. The results also, showed
that in general, the addition of inulin and bran caused
increased bread thickness, and that leads to a decrease in
its evaluation scores. An increase in bread content of fiber
and dietary fiber may the reason for increasing its
thickness. Substitution of wheat flour by
unsystematically influenced Tere bread chewability since
the little substitution 2.5, 5% inulin decreased the

evaluation, while substitution by 7.5 and 10% inulin

inulin

didn't influence this sensory characteristic.

color

Bran 10%&

Bran 7.5%

Bran 5%

Bran 2.5%

Inulin10%

Inulin7.5%

inulin5%

Inulin2.526

control

o S 10 20
thickness

Bran 10%

Bran 7.5%

Bran 5%

Bran 2.5%

inulin10%6

Inulin?.5%6

inulin5%6

inulin2. 5%

control

o S 10 15

Total acceptability

Bran 10%
Bran 7.5%
Bran 5%

Bran 2.5%

nulinl10%

inulin?.5%

inulins%

inulin2, 5%

control

65 70 75 20 a5

Figure 1 Sensory Evaluation for Tere bread without or with wheat bran or Inulin

-100-



Jordan Journal of Agricultural Sciences, Volume 15, No.4 2019

On the other hand, substitution flour by bran
decreased the evaluation scores of bread chewability. The
evaluation scores of total acceptability were higher in the
inulin content of Tere bread than in bran content which
may be due to the bran content of color and crude fiber
that decreased somewhat sensory characteristics of Tere
bread. However, 2.5% bran obtained a high score of total

acceptability compared with control.
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