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Abstract:

Healthier foods are preferable for consumers tovemte non-
communicable diseases. Therefore, researchersvalgdad to enhancing bread
production technology to improve quality of bakeFe aim of research is to
evaluate the effect of adding 2, 4 and 6% of girtgewheat pan bread on
physicochemical properties, rheological and quatharacteristics. The
results oftannins and saponins showed that the level ofriannginger was
0.024 mg/100g and non-detected in wheat. Whileséiponins in ginger were
4.59 mg /100g, they were not detected in wheas@grevaluation showed that
the overall acceptability of pan bread containing,2nd 6% ginger powder was
more acceptable to the committee memp#d$ than the levels of ginger at 10
and 12%. The chemical composition of pan bread witiger 6% showed
highest content of protein, fat, fiber and ash careg with raw wheat and pan
bread of wheat. The values of antioxidant actiaitg total phenol were 35.23%
and 160.23 mg/100g pan bread supplemented withi6gegcompared to the
values of pan wheat 20.74% and 118.26 mg/100gectgply. The results
showed that incorporation of low level of gingertop5% did not cause any
pronounced change on dough characteristics and readbrheological
properties. The results of this study suggestatiding ginger powder at a level
of 6% to pan bread can enhance the antioxidartagjieal, sensory qualities,
and functional food characteristics in our daiktdi

Keyword: Ginger, Pan Bread, antioxidants, rheological andsce
properties

1. Introduction

Herbs play a significant role in the human diet aad be utilized as
a constituent in the preparation of bread. Cerfdant species such as
ginger, grapefruit, and chamomile. play significaoles in promoting
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human health and well-beir{¢dussain et al., 201p It's worth noting that
certain plants. Therefore, ginger is recognized ifer numerous health
advantages as a herb that can lower cholesterelsle@inger have been
found to have hepatoprotective properties and anentonly consumed by
humangShakya, 2016.

Ginger {ingiber officinale) is classified within the Zingiberaceae
family and is commonly employed as a culinary addiin diverse global
cuisines. According taZhukovets and Ozcan (202Q) ginger is a rich
source of antioxidants and contains numerous agimx components,
making it a viable supplement with high antioxidaahtent.

Ginger rhizomes are composed of various constisyencluding
proteins (9%), carbohydrates (60-70%), crude f{Be8%), ash (8%), water
(9-12%), and volatile oil (2-3%fparedes et al. (2023)In addition, ginger
comprises several significant constituents wittie tategory of essential
oils. Furthermore, ginger is comprised of a muttgwof additional bioactive
constituents, such as mucilage, proteins, vitann Btamin C, calcium,
magnesium, phosphorus, potassium, sulfur, andelia@cid. According to
Rehman and Fatima (2018)

Wheat(Triticum aestivum L.), is a crucial constituent of the human
diet. It manufactures food items such as breaddlespsteamed bread, and
cakes. Common wheat contains high protein and bgdrvate contents
provide energy to the human body. Accordin@Aldbari et al. (2022) and
Brouns et al. (2012) wheat products are rich in antioxidants, prinyaril
derived from phenolics, that provides a safegugalrst cancer and heart
ailments. Hence, there is a concerted effort by lrmdustry and researchers
to enhance the technology involved in bread makitmg,enhance the
diversity, caliber, flavor, and accessibility ofkeay items, including bread
(Zhou et al., 2013.

Bread is a popular cereal product and contains maitryents, such

as vitamins and minerals, especially phosphoruscapgder(lbrahim et al.,
2015. From a nutritional perspective, it can be obsertteat the bread
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possesses a low concentration of crucial aminosasidch as lysine,
tryptophan, and threonine, as indicatedmybodi et al. (2019)

The enrich of wheat with ginger powder in makingedd and
cookies can potentially improve individuals' heatthd nutritional well-
being, given the health advantages associatedtimgse ingredient§Jukié
et al., 2022. Almasodi (2018)found that the inclusion of ginger powder in
bread and biscuits made from wheat has improvedulriional and health
condition of customers.

Khazdair et al. (2019) observed that bread containing 3% ginger
powder exhibited favorable rheological and sengopperties and a two-
fold increase in antioxidant content compared &dbntrol bread.

The aim of research is to study the effect of agldiiiferent levels
of ginger on physicochemical properties, rheoldgiand quality
characteristics of pan bread to produce functibnead

2. Materials and Methods

2.1. Materials

Ginger {ingiber officinale). Wheat flour extracted 72%, salt and
yeast were obtained from local markets in Alexaadggypt.

Chemicals All chemicals and reagents used were analyticatlgyra
obtained from EL-Gomhouria Company for Trading Me&ues, Chemicals
and Medical Supplies

2.2. Methods

2.2.1. Preparation of Ginger Powder

Fresh ginger washed with clean water to removaelithg part. After
cleaning, fresh ginger is cut into slices. Theediavere dried in oven at
40°C for 6h milled by using the electric grinder (Mimglx, France) to
obtain powder, then ginger powder was sieved @vés 0.2 mm) and kept
in polythene bag until usg@lmasodi, 201§.
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N



== Physicochemical Properties and Quality Characteristics of Pan Bread Fortified with Different LevelS mm
2.2.2. Preparation of pan bread supplemented withigger

The ingredients of pan bread supplemented withegiage shown in
the followingtable (1).

Table (1): Ingredients used for preparation of pan bread
supplemented with ginger Powder

Ingredients Ginger

Treatment

Control Pan Bread (100%) wheat flo
Pan Bread (2% Ginger + 98% wheat
lour)

Pan Bread (4% Ginger + 96% wheat

lour)
Pan Bread (6% Ginger + 94% wheat
lour)
Pan Bread (10% Ginger + 90% whezg
lour)
Pan Bread (12% Ginger + 88% whez
lour)

Procedures

To prepare pan bread supplemented with gingerfdreint levels
(2,4,6,10 and 12) proportions, the dough was firspared by mixing the
dry ingredients, wheat flour, salt, dry yeast amgias. Then ginger and
warm water were added slowly until the dough isrfed; Dough incubated
in a warm place for 30 minutes until fermentatiafter that, the dough was
cut into spherical pieces and rolled out in a roghdpe (loaf) and then left
for another 20 minutes for fermentation. Then thevés baked on medium
heat on a Tefal frying pan until the loaves baf&aba, 2012

2.2.3. Determination of tannins and saponins

Tannin and saponins were determined in 0.5 gm sangflwheat and
ginger using the methods describediyy et al. (2016)

2.2.4. Sensory evaluation

Sensory evaluation of pan bread and pan bread esuppted with

different concentration of ginger 2, 4, 6, 10 a@&volwere conducted using 40
{ 40 )
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consumer panelists on a 9 points hedonic scalatygaelalysis (Almasodi,
2018.

2.2.5. Chemical composition

Samples of ginger powder, wheat flour, pan bread @an bread
supplemented with ginger were analyzed to deternpnetein, moisture,
ash, fat and fiber using the methods mentioned_ (AOAC, 2005)
Carbohydrate content was estimated as a differdncecalculation as
described iIHAOAC, 2002) as follows:

Carbohydrates%=100- (protein%+ ash%-+ fat%+fiber%+Mo isture%).

2.2.6. Determination of antioxidant activities and total phenolic
compounds

The free radical scavenging capacity of pan breadl @an bread
supplemented with ginger were measured using des®gb2 diphenyl-1-
picrylhydrazyl (DPPH) radical described Mronkowska et al. (2010)
Antioxidant capacity was calculated as percentdgisoolouration defined
as in the following equation.

DPPH: s avenging altivity (%) = [(A0- A1)/A0] x 100
Where, AO is the absorbance of the control reactama Al is the
absorbance in the extract. Samples were analyzeplicate. Total phenolic
of the methanolic extracts of pan bread and pasdsapplemented with ginger
were determined by using Folin-Ciocalteu reagentlesxribed bySinglaton
and Rossi (1965).

2.2.6. Rheological and Extensograph of Dough

Farinograph test of pan bread and pan bread supptech with
ginger was carried out to determine the water gitgor, development time,
stability and softening of dough of the resultaftera12.0 min. While
Extensograph test was carried out to determinernSiigity, Resistance to
extension and Energy according under curve withipiater to the method
described ifAOAC, 2002).

C 41)
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2.3. Statistical analysis

Data were analyzed using IBM SPSS software packaggon 23.0.
Quantitative data was described using mean, stdnddeviation.
Significance of the obtained results was judgedhat 5% level. F-test
(ANOVA) used to compare between more than two gsoamd Post Hoc
test (LSD) for pairwise comparis@Kirkpatrick, 2015).

3. Results and Discussion

3.1. tannin and saponins of wheat and raw ginger

The data in theable (2) showed the contents of contents of tannin
and saponins in wheat and raw ginger. The tannitiec® in ginger was
measured to be 0.024 mg /100g, while no tannin dissvered in wheat.
The ginger contained 4.59 mg/100g of saponinsnbigaponins were found
in the wheat. The current results in consistenh Wigbuewu et al. (2014)
they reported a high level of saponin (4.01 mg/)G0gl low level in tannin
(0.02 mg/100g). AlsoAdanlawo _and Dairo (2007) reported saponins
content of 3.85 mg/100g in ginger. Remarkably, thieserved higher
concentration of saponins in ginger supported #réeg reports oflohnson
et al. (1986) Moreover,Nwinuka et al. (2005) screened the phytochemical
in ginger spices and showed the presence of tammdssaponins. Saponin
level was 3.99 mg/100g in ginger and very low comicgions of tannin
(0.01mg/100g). These levels unlikely to pose tayigroblems to human,
since they are much below the toxic levels, of ¢2-Stated byOgunka-
Nnoka and Mepba (2008) In contrastAkubor et al. (2017) reported that
wheat flour contains (0.5 mg/100g) and (1.0 mg/}00f saponins and
tannins. They reported that saponins and tannesndiuenced by type or
variety of the plant, environmental conditions, tigee of soil, post-harvest
conditions, and applied fertilizers..
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Table (2): Phytochemical estimation of wheat and na ginger

Phytochemical

Variables

Treatment groups Total tannins Total saponins

mg/100g
Ginger 0.024 £ 0.01 459 +0.48
Wheat ND ND

*ND= not detected

3.2. Sensory evaluation

The data in thetable (3), and photo (1) showed the sensory
evaluationof pan wheat pan bread and pan bread samples supmied
with different concentrations of ginger 2, 4, 6, 40d 12%. The results
showed that the mean values for color at conceotr&% of ginger bread
had the highest color overall acceptability scar8.&8, followed by bread
supplemented with 4% of ginger bread 7.47, whike ghore was 6.24. For
bread contains 12% of ginger, which had the loveedbr values and in
overall acceptability as well. In the case of tagtithe mean values of
overall acceptability showed that 6% of ginger jmead had the highest
value of taste overall acceptability 8.47 compaweth other treatments.
While the treatment of pan bread with 12% ginged tiee lowest overall
acceptability value (6.47). The overall values ofemll acceptability
showed that 6% of ginger pan bread had the higlase of general overall
acceptability 8.24, followed by the treatment ohgaead with 4% ginger
pan bread (7.47), while the treatment of pan breitld 10 and 12% added
ginger had the lowest general overall acceptabildiues 6.88 and 6.53,
thus these concentrations were rejected and 2d46%# concentrations of
ginger (the highest acceptability values) were dsetiochemical studies.

In general, the overall acceptability graduallyrdased with increasing
the levels of ginger and that might due to thedasing of pungent substance
(Gingerol) in higher concentrations of ginger. Tougrent results in compatible
with AlImasodi (2018)they concluded that, bread produced by replacenfent
wheat flour with 3% ginger gave bread loaves maeeptable rather than
those of bread produced by added 9% ginger. Fuanthrey, the findings of this

=\
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study align with the research conducted Bglestra et al. (2011) which
proposed that incorporating ginger powder intolttead recipe would not have
a positive impact on bread acceptability. Intenggyi, the sample containing
the least amount of ginger powder demonstrateditifeest level of "overall
acceptability."

Table (3): Sensory evaluation of pan wheat bread a@hpan bread

supplemented with different levels of ginger powder

Variables Overall
Color Taste Odor Textures | acceptability
Treatment groups
Pan wheat bread 6.89+0.36 | 7.12°+1.41| 7.00+1.37 | 7.18°+0.88(7.24*9+1.39
i 0,
Pan Bread (Ginger 2% + | 715049 55 | 7294059 | 7.26°0.85| 7.53°40.87|7.35+0.93
wheat flour 98%)
i 0,
Pan Bread (Ginger 4%+ wWhy - 47049 07 | 7781000 | 7.69+0.86 | 7.88+0.78 | 7.47°+1.23
flour 96%)
i 0,
Pan Bread (Ginger 6%+ Wh ¢ 1,053 | 8471051 | 8.3520.61 | 8.24+0.75 | 8.24 +0.56
flour 949%)
i 0,
Pan Bread (Ginger 10% + | ¢ /1c49 45 | 6744079 | 6.7F20.77 | 6.76 +0.75 | 6.88 +0.49
wheat flour 90%)
i 0,
Pan Bread (Ginger 12% + | ¢ ./c.1097 | 647941.33 | 6.29°+1.31 | 6.35941.32[6.53%+1.33
wheat flour 88%)
F 8.659 9.228 8.947 9986 [5.154
P <0.001 <0.001 <0.001 <0.001 [<0.001
LSD 5% 0.680 0.670 0.682 0.623 | 0.716

**Data was expressed using Mean + SIMeans in thesame columnwith same letters

are not significant

Pan Bread
(Control)

Photo (1):

Pan Bread
(G2%)

Pan Bread
(G4%)

Pan Bread
(G6%)

Powder compared to control pan bread

3.3. Chemical composition
The data intable (4) showed the chemical composition of raw ginger,

Pan Bread
(G10%0)

Pan Bread
(G12%)

Pan bread of supplemented with differentlevels of ginger

raw wheat, pan wheat bread and pan bread supplemenith three

VTR
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concentrations of ginger powder, 2, 4 and 6%. Tgledst protein content in raw
ginger 11.35 g/100g, while the lowest protein w r@heat and wheat pan bread
9.45 g/100g and 9.93 g/100g. For pan bread supptenh&vith ginger the data
showed no significant differences of protein betwise pan bread supplemented
with 4% and 6% of ginger, where the percentageratem were 11.11g9/100g
and 11.17g/100g. In the case of fat, the data sthtwghest fat content presented
in raw ginger 7.40 g/100g, while the lowest fataw wheat and wheat pan bread
1.20 g/100g and 1.28 g/100g. For the pan breadeuppted with ginger the
data showed significant differences of fat betwdsenpan bread supplemented
with the three concentrations of ginger in one sideé raw ginger in other side.
The same trend was in the percentage of fiber ahd | the case of
carbohydrates, the data showed the lowest carbatiegdwere presented in raw
ginger 47.02 g/100g, while the highest carbohydrateraw wheat and wheat
pan bread 72.69 g/100g and 72.85 @g/100g. Moredher, percentage of
carbohydrates in the pan bread supplemented witigegireduced with
increasing the percentage of ginger.

The current results showed that the chemical coitigpof ginger
powder contain 11.35, 7.40, 12.59, 8.12, 47.0218186% of protein, fat, fiber,
ash, carbohydrate and moisture, respectively. Hselts varied with that
reported withZagorska et al. (2022)n which 8.05, 1.75, 5.90, 5.06, 40.4 and
6.90 of protein, fat, fiber ash, carbohydrate ampistare, respectively. The
variation of moisture content might due to the degof drying and the type of
ginger. These results were close with that repdste8hawir et al. (2023)in
which raw wheat (72%) extraction contained 11.54%em, 1.0% fat, 0.58%
ash and varied in the percentage of carbohydr@83%). The present findings
align with the research conducted Alnasodi (2018) The bread exhibited a
reduction in carbohydrate content as the concemtradf ginger powder
increased. The individual who documented the fiigsli stated that ginger
powder exhibited much higher levels of lipids, ficend ash when compared to
wheat flour. The findings of our study revealedgaificant rise in the levels of
ash, fiber, and fat in pan bread that was enrietidd ginger. Conversely, the
concentration of carbs in the pan bread exhibitetbtable decrease as the
amount of ginger supplementation increased.

=
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Table (4): Chemical composition of raw ginger, what flour, wheat

pan bread and pan bread supplemented with different
levels of gingerPowder

Variables Protein Raw Fiber Ash Carbohydrates| Moisture

Treatment groups 9/100g

Raw ginger

11.35+0.43

7.40%+0.91

12.59°+0.21

8.12%+1.52

47.02 +2.81

13.36£2.1

Wheat flour

9.45° +1.05

1.20°+0.09

0.73°+0.04

0.79°+0.02

72.69+2.14

15.13+1.1

Wheat pan bread 9.930.06(1.28°+0.05| 0.54°+0.24| 0.96°+0.03 | 72.85+1.12 | 14.44+1.13

Pan Bread (Ginger 2%
heat flour 98%)

Pan Bread (Ginger 4%+
heat flour96%)

Pan Bread (Ginger 6%
heat flour94%)

F 68.93

P <0.001

LSD 5% 0.287

t b b b b
10.74°+0.10/3.71° +0.55| 1.12° +0.20| 1.61°+0.26 | 70.62+0.31 | 12.20) +1.34

11.11°+0.16/3.93° +0.62| 1.14°+0.02| 1.73°+0.09| 69.18 +1.30 | 12.92 +1.24

1.16°+0.04| 1.87°+0.07| 67.57+2.28 | 13.82 +1.12

- a b
11.17°+£0.134.41° +0.22

361.46
<0.001
0.709

28.98
<0.001
1.110

45.47
<0.001
0.218

65.688
<0.001
0.684

*Data was expressed using Mean + SD.
Means in thesame columnwith same lettersare not significant

3.4. Antioxidant activity and total phenolic contert

The data in théable (5) showed that the antioxidant activity in the pan
wheat bread, was 20.74%, and the antioxidant tesiviof pan bread
supplemented with three concentrations of ginged (8%) were 22.79, 29.73,
and 35.23%, respectively. The antioxidant actiwftthe pan bread supplemented
with the three levels of ginger was greater contptvéhe pan wheat bread. The
activity of antioxidant in pan bread supplementedh wginger increased
significantly with increasing the percentage ofggin that might due to the
presence of high percentage of gingerol compduintello et al., 2020. The
same trend was observed in the total phenolic ngntéhere the pan wheat
bread had the lowest level of 118.26 mg/100g, wthieehighest total phenolic
content was recorded in pan bread supplemented6#itiof ginger (160.23
mg/100g). The total phenolic content of the paratbreupplemented with the
three concentrations of ginger were greater cordpar@an wheat bread. The
total phenolic contents in pan bread supplementé&d ginger increased

=\
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significantly with increasing the percentage ofggin The data matched with
that reported byPrakash (2010)in which ginger is a good source of
antioxidant and phenolic contents. Al8alestra et al. (2011)reported that
bread containing 3% of ginger enhanced the an@mtidctivities and increased
the total phenolics. Similar trend was reporteddagan (2022) the addition
of ginger at 3, 6, and 9%, to wheat, increaseddta activity of antioxidants.
According toAlmasodi (2018) ginger has a higher phenol content compared to
other cereals like wheat and quinoa, hence ediaigisgginger as a reliable
phenol source. The current results are in theditteAmijad et al. (2021) who
reported that the total phenolic content for parabtrsamples supplemented with
ginger were increased with increasing the levetgrajer.

Table (5):  Antioxidant activity and total phenolic content of pan
wheat bread and pan bread supplemented with diffenat
levels of ginger powder

Variables DPPH Total phenolics
Treatment groups (%) mg/100g

Wheat pan bread 20.74* ¢ £3.91 118.782.13

Pan Bread (Ginger 2% + wheat flour 98%) 22.79+1.86 130.37+0.77
Pan Bread (Ginger 4%+ wheat flour96%) 29.73° +1.62 143.70 +1.54
Pan Bread (Ginger 6% + wheat flour94%) 35.23°+2.36 160.23+0.96

F 19.63 832.36

P <0.001 <0.001

LSD 5% 4.88 1.96

*Data was expressed using Mean + SD.
Means in thesame columnwith common letters are not significant (i.e. Means with
Different letters are significant)

3.5. Rheological characteristics of the dough

3.5.1. Farinograph test
Farinograph test includes water absorption, devedyp time,
stability and softening of dough for pan wheat pad bread supplemented

=~
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with different concentrations of ginger is showrilrable (6) andphoto (2).
The data revealed that adding different conceatratof ginger to wheat flour at
2, 4, and 6%, resulted in a non-significant inaeasthe percentage of water
absorption. The percentage of water absorption d@f& 60.0, 60.0 and 60%
for dough of pan wheat and pan bread supplementgd different
concentrations of ginger (2, 4, and 6%), respdgtive

On the other hand, the development of time of dohghadding
different concentrations of ginger to wheat floua4, and 6% were 2.0,3.0
and 3.0 min, respectively. While the developmemetiwheat flour dough
was 2.0 min. Statistical analyses showed signifiadifferences in the
developmental time between wheat flour dough anggdoof wheat flour
supplemented with 4, and 6% of ginger. The doughildty value increased
in dough of wheat flour supplemented with 6% ofggin(4 min.) compared
with (3.0 min.) for wheat flour dough. The data wied a significant
increase in the degree of softening between treggn&he dough softening
degree were, 82, 67, 97 and 96 B.U. in wheat fland wheat flour
supplemented with 2, 4, and 6% of ginger, respeltiv

3.5.2. Extensograph test

Extensograph test includes Extensibility, Resistatw extension,
and Energy of dough for pan wheat and pan breaglesmented with
different concentrations of ginger is shownTiable (6). The Extensibility
of dough by adding different concentrations of gintp wheat flour at 2, 4,
and 6% were 169.0, 129.0 and 125.0 mm, respectiv@iile the
Extensibility of wheat flour dough was 158 mm. 8tatal analyses showed
significant differences in the Extensibility of dghu between wheat flour
and wheat flour supplemented with 2, 4, and 6% iofey. The data also
revealed that adding different concentrations nfei to wheat flour resulted in
significant increase in the Resistance to extendibe Resistance to extension
were 200.0, 228.0, 358.0 and 387.0 B.U for dougbaof wheat and pan bread
supplemented with different concentrations of ging2, 4, and 6%),
respectively. The data revealed that adding diffetencentrations of ginger to
wheat flour resulted in significant increase in Bmergy. The Energy were 52.0,
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62.0, 65.0 and 65.0 énfior dough of pan wheat and pan bread supplemented
with different concentrations of ginger (2, 4, &3d), respectively.

The rheological qualities of dough made from whigatr play a
crucial role in the production of bakery goodslesytdictate its response to
mechanical manipulation, thus impacting the ovegaiélity of the final
products(Amijid et al., 2013) Hence, the measurements of the faringraph
and extensograph parameters were of significanbitapce in the present
investigation. According t&Imasodi's (2018)findings, the incorporation
of ginger powder resulted in a notable enhancenrentater absorption.
This effect was seen to be directly proportionalthe concentration of
ginger powder utilized. The inclusion of 9% gingmwder resulted in the
most significant enhancement in water absorptiothibeting a 59.1%
increase compared to the control sample's watesrptisn of 57.7%. In a
study conducted byAri Akin et al. (2021), it was observed that the
incorporation of fiber sources into wheat flour uésd in a notable
augmentation in the water absorption capacity ef rgsultant dough. The
observed phenomenon could potentially be attribiitethe greater water
hydration capacity exhibited by the fibers, as ssggd by the findings of
Balestra et al. (2011) The study revealed that the duration of dough
development increased as the proportion of gingevder incorporation
increased, up to a maximum of 8 percent, when comapto the control
sample. The increasing inclusion of ginger powdesulted in an
improvement in dough stability, with the controlnrgale exhibiting the
maximum level of dough stability. The control sampixhibited a higher
degree of softening in comparison to the gingeatinents. Similarly, the
incorporation of wheat flour into chickpea flourstdted in an increase in
water absorptiofAmjad et al., 2021) According toAlmasodi (2018) the
study observed a decrease in the resistance tosgome(elasticity) of the
dough as the percentage of ginger powder grew.ifgady, the values
representing this decrease were about 480, 4804aDd.U. for 3%, 6%,
and 9% ginger powder, respectively, in comparisoithe control sample
which had a resistance to extension of 495 B.Utheamore, it is worth
noting that the dough extensibility and energyha dough containing 6%

=\
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ginger powder exhibited the greatest ratings whampared to the control
group and other mixtures. Several investigationgehiadicated that the
inclusion of varying proportions of ginger spic@, to 6%, does not result in
any notable alterations to the features of dougtherrheological qualities
of bread. In a study conducted HW¥alestra et al. (2011) it was
demonstrated that using ginger at a concentratiompoto 5% in the
formulation can yield dough and bread with ideaallogical and physical
properties.

The present study aligns with the findingsAolufe et al. (2017)

which indicated that the augmentation of dietabeficontent resulted in a
reduction in dough extensibility and an increaselanigh elasticity across
all tested samples. Our results showed non-sigmfidifference of most
farinograph characteristics between dough of whmesat bread and the
dough of pan bread supplemented with low levelgyiofer 2 and 4%.
While a significant variation estimated of extensgin parameters was
noticed between dough of wheat pan bread and thghdof pan bread
supplemented with different levels of ginger. Wherextensibilityeduced
with increasing the level ginger. While an increaselasticity and energy
were observed in dough of pan bread supplementéddifferent levels of
ginger compare with dough of wheat pan bread.

In general incorporation of low level of ginger tp 4% did not
cause any pronounced change on dough characteriatid on bread
rheological properties.




Table (6):

Variables

Samples
of Dough

Research Journal Specific Education - I ssue No. 80 - January 2024

Effect of pan wheat bread and pan breadgupplemented

with different concentrations of ginger on Farinograph

and Extensograph characteristics of wheat dough

Farinograph characteristics

Extensog

raph charactestics

Water
absorption
(%)

Developmen
time
(min)

Dough
Stability
(min)

Softening
of

dough

(B.U)**

Extensibility
(mm)

Resistancd
to
extension
(B.V)

Energy
(cm?)

Wheat pan bread

58.5*+1.68

2°+0.07

3 +0.06

82" +2.19

158° +2.98

2009 +2.02

52°+1.04

Pan Bread (Ginger 2%
+ wheat flour 98%)

60%+2.07

2+0.05

3 +0.04

67°+1.69

169%+3.07

228 +2.06

62° +1.10

Pan Bread (Ginger
4%+ wheat flour96%)

60%+1.70

3*+0.08

3 +0.05

97%+2.64

129°+1.12

358 +3.57

65%+1.64

Pan Bread (Ginger 6%
+ wheat flour94%)

60%+1.08

3+0.04

4+0.07

96%+3.19

125°+1.92

387 +3.96

65%+1.04

f

0.608

241.999

163.296

96.088

240.806

2807.270

p

0.629

<0.001

<0.001

<0.001

<0.001

<0.001

LSD 5%

3.143

0.121

*Data was expressed using Mean + SD.
Means in thesame columnwith common letters are not significant (i.e. Means with
Different letters are significant).
**B.U (Brabender unite) softening (10min after beging)

0.128

4.707

4.549

5.73]




Torgue [FE]

== Physicochemical Properties and Quality Characteristics of Pan Bread Fortified with Different LevelS mm

sl s2

fos DS{ICCT
| 5}
e . 1
——— &
8
T
- — 3¢
-
200 20
100 10
|
[ DOT
04—t 0
0:00 500 10:00 1500
Time [mm:ss]
Control Wheat Dough
700 T = 10
500 0
¢ =
500 i B5 BSiCC)
Sl ol R
Frﬂwf"r—l’ \\\:w:-_ g =
i R 40
300 — 308
g
200 20
100 10
0oT
i L 0
000 2:00 400 600 §00 1000 1200 1400 1600
Time [mmiss]

Pan Bread Dough + (Ginger 4%)

photo (2):
and

pan

bread

Torque [FE]

Torque [FE]

700

51 52
600 50
TC e .
500 —~—— 50
[ A T Ds(1gc)
/ i Py 5
400 f/_/‘/M Mﬁ:fﬁﬂ s
i
a
300 —_——— ————— 30§
g
200 20
100 10
/ DOT
0 : 0
0:00 2100 400 6:00 800 1000 1200 1400 1600
Time [mmss]
Pan Bread Dough + (Ginger 2%)
700 5 = 0
600 60
TC |t
00 —
H L e (?SC)
P At e
/ P
4001 MM\M" e ,_‘- =
| 7
]
300 =i i e e -
i
200 20
100 10
| DDT
0 : — - 0
0:00 200 400 £:00 B:00 1000 1200 1400 16:00
Time [mm:ss]

concentrations of ginger

Conclusion

The addition of ginger powder to the formulationpain bread had
significant effects on nutritional quality, antiolint activity, sensory, and
rheological properties. As the supplementation giafjer powder at levels
2, 4, and 6 increased pan bread ash, fiber, proawith antioxidant activity
content. As a result of the sensory and chemicaluation, the overall
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acceptability of pan bread was found to be begtaim bread supplemented
with 6% ginger powder. It can be concluded that dldelition of ginger
powder improved the nutritional quality and funaidity of pan bread.

Ethical Approval

All study experiments were ethically approved by t8cientific
Research Ethics Committee, Faculty of Specific Btlon, Alexandria
University (Approval no+A-)«-Y«YYSREC 010827).
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