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ABSTRACT

In this study using wheat flour (82% extractionflacorn flour (97%
extraction) to produce balady bread with some additsuch as, defatted
soybean flour, whey powder, skim milk powder, aaheidiphosphate and
calcium chloride. The defatted soybean flour waaratterized by the
highest content of crude protein (51.46%), whileewlpowder had the
highest content of ash (8.41%), also, the valugotdissium and sodium in
whey powder was 2210 and 811 mg/100 g, respectivighe defatted
soybean flour contained higher contents of manganesn, cupper and
zinc. The addition of corn flour increased etherant and ash contents for
the mixture (80% wheat flour + 20% corn flour),@lg had higher content
of all minerals except manganese and cupper compaith wheat flour
only. Water absorption decreased in most treatmespt T6 (80 g wheat
flour + 20 g corn flour + 0.3 g calcium diphosphate0.3 g calcium
chloride + 5 g defatted soybean flour + 2 g whewger + 2 g skim milk
powder). Stability dough produced from 80% wheaitifl+ 20% corn flour
was 4 min. While it decreased in treatments prepai¢gh the addition of
calcium chloride. Concerning the resistance of doextension, treatments
which contained defatted soybean flour was high®antthe other
treatments. The addition of 20% corn flour to whitatr affected quality
parameters.

The improvers increased the percentage of préoeiall samples of
produced balady bread. The data revealed thatreatsin alkaline water
retention capacity (AWRC) took place with the amtfitof corn flour and
other additives. The different additives improveatev retention and
retarded stability of bread.

INTRODUCTION
Balady bread is one of the most important congtisieof the
Egyptian diet, and with increasing population, ithh@ortance of producing
safe, whole some grains for the bread paramountecpsred.
Wheat {[riticum aestivum) is the world's most important cereal crop
in terms of production and consumption (Shewry &atham, 1994). In



recent years, major advancement was taken plds&king technology and
changing food habits.

Bread is a product with great nutritional valuensumed world
wide. In order to extend its shelf life, eitherfdrent recipe formulations or
specific storage conditions can apply (Mandala &uadtaropoulos, 2007).

Wheat is one of the major cereal crops a longeideze and rice,
which dominate world agriculture and is widely usedood processing as
a raw material. It is the properties of the glutprotein conferring
viscoelastic properties in doughs and in turn alhgna wide range of foods
to be produced such as pasta, bread, noodles arts0oA great deal of
scientific literature has been derived over mamgryeon the analysis and
properties of wheat gluten protein (Shewry and l@ok 2004).

Bread staling has been extensively studied beaafuseimportance
in determining product acceptability and shelf.li&udies on staling have
mainly concerned starch modification and starchoggtrdation during
bread storage and more interactions occur betwaechsand gluten when
starch granules are more swollen (Gabrietk., 1997).

Khorshidet al. (1996) found that the chemical composition of corn
flour was 12.63, 9.17, 4.32, 2.36, 2.27 and 70.76f4dmoisture content,
protein, fat, ash, crude fiber and starch, respelgt

Khalil (1998) analyzed the defatted soybean pnoteplate and
found that it contained 4.98% moisture, 86.77% gmt1.47% fiber,
0.17% fat, 3.24% ash and 3.37% total carbohydrate.

The chemical composition of sweet whey powder wastein
content 9.76%, fat 0.80%, ash 6.47, carbohydrat8782 (on dry weight
basis) and moisture content 4.4% Mourad (2002).

Zahran and El-Tawil (2001) mentioned that chemicahposition of
the skim milk powder for moisture, protein, lipidssh and carbohydrates
were 3.89, 35.08, 1.34, 8.70 and 54.81%, respdytive

Abd El-Hamid (2002) found that, minerals contefitcommercial
wheat flour were Mg 30.2, Na 4.51, Zn 0.89, Mn QB8 2.46, Ca 34.2, K
160.3 and Cu 0.40 mg/100 g flour.

Abd El-Moutalebet al. (2002) reported that minerals content of corn
flour were Mg 94, Zn 4.0, Mn 0.075, Fe 3.20, Ca57&hd Cu 0.352
(mg/100 g).

Saied (2002) found that minerals content of detagoybean flour
were 274 Ca, 46 Mg, 800 P, 8.07 Mn, 1.21 Zn an89DGu mg/100 g.

Ghanem (1993) found that water absorption rangdadden 55 and
65%, dough development time ranged between 2.03ahdnin, dough
stability time ranged between 4.5 to 12.0 min aadgh weakening values
ranged between 40 and 90 BU.



Moradet al. (1980) studied the effect of supplement wheatrfleih
defatted soybean flour on its characteristics. Toteserved that increase in
water absorption was more pronounced with defagegibean flour
supplementation.

Calcium salts were used at 0.05% concentratiorh wiiedium
protein flour and 0.25% calcium propionate or aalciphosphate to retard
molding. After packaging the bread was stored atrdaemperature for 5
days without spoilage (Farvidt al., 1995).

Souzan and EI-Azab (2000) showed that, the falimgnber of wheat
flour (82%) was 374, while falling number of cotaur was 487.

Balady bread made with 100% wheat flour (contrad}sveompared
with samples in which maize flour was added. Maistcontents of bread
containing maize flour were lower than control, Mhiprotein content
decreased slightly. General appearance, chewingaiesistics and taste of
bread were all increased by addition of maize fl@read color, texture,
volume and fermentation properties were similaaiihcases (Ramadan,
1986).

Abou EI-Ez (2003) found that, the balady bread mixden 100%
wheat flour (82% ext. rate) contained 178.05 Na7.15 K, 175.30 P,
30.25 Ca, 150.66 Mg, 1.87 Mn, 1.75 Fe, 0.81 Zn @4 Cu mg/100 g.
While, balady bread made from 79% wheat flour (82% rate) + 20%
white corn flour + 1% fenugreek flour contained 225 Na, 247.90 K,
225.30 P, 45.03 Ca, 241.27 Mg, 1.47 Mn, 3.14 F&5 Zn and 0.85 Cu
mg/100 g.

Bakery products have a very short shelf-life ahdirt quality is
dependant on the period of time between bakingcamdumption. During
storage, a decrease in bread freshness parall@h timcrease in crumb
hardness produces a loss of consumer acceptaneam lasostaling (Hebeda
et al., 1990).

The aim of this study is testing of some improuwerproduce balady
bread was had good quality and choose the besbuaprAlso to study the
effects of those improvers on rheological propsrtier dough and on
chemical composition, organoleptic evaluation, atading of balady bread
produced from their blends prepared with those awvers.

MATERIALS AND METHODS
Materials:
During the year of 2007 the following material wetgained
* Wheat flour (82% extraction rate) was obtained fidddle and West
Delta Mills Company Benha Mills.



Corn flour (97% exaction rate) was obtained frordtde and West
Delta Company Benha Mills.

Defatted soybean flour was obtained from Soy PrtedBactory, Food
Technology Research Institute, Agricultural Reskea&enter, Giza.
Sweet whey powder was obtained from Arab Dairy Camyp Cairo,
Egypt.

Skim milk powder was obtained from Misr for Milk &ttucts, El-
Amerya, Cairo, Egypt.

Calcium diphosphate and calcium chloride were oleti from El-
Gomhoria Chemical Company, Cairo, Egypt.

Activated compressed yeast was obtained form tleal Imarket in
Benha.

Salt (sodium chloride) was obtained form the lonatket.

Pre-mix preparation:

A pre-mix from wheat flour (82% extraction) andredlour (97%

extraction) was prepared by blending 80 : 20, retspely.

Defatted soybean flour, sweet whey powder, skink mowder,

calcium diphosphate and calcium chloride were adiethe blends of
wheat and corn flours (80:20) as indicated in T¢Ble to produce balady
bread.

Table (A): The percentages of flour mixtures and dferent additives

for making balady bread.

Chemical Food additives
o additives
S5 7 (G o
=0 |20 © 2|8 = X
£8 |6 882 |82 | 882|£22 |22
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Oa O | 0O Q 5=
T o 2
Control 1 (C1) 100 - -
Control 2 (C2) 80 20 - - - -
T1 80 20 0.3 - - -
T2 80 20 - 0.3 - - -
T3 80 20 - - 5 - -
T4 80 20 - - - 2 -
T5 80 20 - - - - 2
T6 80 20 0.3 0.3 5 2 2

Methods:

Moisture, ash, crude protein, ether extract costerre determined

according to the methods in A.O.A.C. (2000). Casyaivates content were
calculated by difference.




Minerals: sodium (Na), magnesium (Mg), zinc (Zn), iron (Feppper
(Cu), calcium (Ca), potassium (K) and manganese) (bMmtents were
determined after ashing by using the Pevkin-EIm&652 Atomic

Absorption Spectrophotometer (Germany) as describedA.O.A.C.

(2000).

Rheological measurements of dough formula:

Rheological measurements before baking for the fiwe-mix (flour
+ additives) were carried out with farinograph,emdograph and falling
number tests.

Farinograph and extensograph were used to studsr vagdration
and mixing characteristics of dough investigatiddargabender OGH
Dvisburg, Germany) the following parameters wer&eta from the
farinograph as described in the A.A.C.C. (2002).

Falling number defined as time in seconds requioestir and allow
stirrer to fall a measured distance through a hatrfgel undergoing
liquefication. This method is based on the unigh#itg of a-amylase to
liquefy a starch gel. Falling number according t& £.C. (56-81B) (2002)
was performed at the Egyptian Center for Bread feldyy Giza, Egypt.

Falling time was calculated according to Kent-3ormmd Amos
(1967) and Shouk (1996).

Falling time = Falling number — 60
Liquefaction number is calculated as follow:

600(

FallingNo.-50

Baking techniques:

Balady bread was prepared as formula in TabléogAnixing each 1
kg flour with other ingredients including 1.5% compsed yeast, 1.5%
sodium chloride and 700 ml water. The mixture wadl wixed in mixer
(250 rpm) for 20 min. The dough was left for fernaion at 30°C and
85% relative humidity for 15 min. After fermentatiothe dough was
divided into 160 g pieces. Each piece was moulded avooden board
previously covered with a fine layer of bran anfl te ferment 15 min at
the same mentioned temperature and relative humidite fermented
dough pieces were flattened to about 20 cm diamé&ler flat loaves were
proofed at 380-400°C for 1-2 min, electric ovene&¥ loaves were
allowed to cool at room temperature before orgataleevaluation
(Yaseen, 1985).
Staling rate:

Staling rate of the balady bread was determinegngu48 h of
storage at room temperature using the followinghime:t

Liquefaction No. =




Moisture content for bread in two steps in theslfirand air dried
portions was determined according to A.A.C.C. mdtk2002) daily for
two days.

Alkaline water retention capacity:

Loaves freshness of each formula was tested balia¢k water
retention capacity (AWRC) according to method ofmézaki (1953), as
modified by Kitterman and Rubenthaler (1971):

Organoleptic evaluation:

Balady bread samples were evaluated for the fallgw
characteristics: taste, texture, crumb distribytiodor, appearance, crust
color, roundness, separation of layers and ovaaeptability (Mousaet
al., 1979).

Statistical analysis:

The obtained results for sensory evaluation oflpced balady bread
were statistically analyzed by analysis of varia(BROVA) followed by
multiple comparisons applying least significanfeliénce (LSD) according
to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION
4.1. Chemical composition of raw materials:

Wheat flour (82% extraction rate), corn flour (9’ &4raction rate),
blend of 80% wheat flour plus 20% corn flour, defdtsoybean flour,
whey powder and skim milk powder were analyzed tfogir chemical
composition.

Data in Table (1) indicated that, the additioncofn flour to wheat
flour increased ether extract and ash fiber corftenmt 2.61 and 1.36% for
wheat flour to 3.36, and 1.41% (on dry weight bafis the mixture of
80% wheat flour + 20% corn flour, respectively. Whit was 13.89, 14.12
and 81.62% for moisture, crude protein and totailatle carbohydrates of
wheat flour compared with 13.60, 13.68 and 81.36%the mixture of
80% wheat flour and 20% corn flour, respectively.

Also, in the same table, the defatted soybeartif@atighest contents
of protein (51.46%). Whey powder and skim milk @onéd 13.71 and
36.98% of protein, respectively (on dry weight Basi

Defatted soybean flour, whey and skim milk powdmyaetained ash
6.74, 8.41 and 7.89%, respectively (on dry weigidis).

These results are in agreement with finding of Bdan (1986),
Mohsenet al. (1997), Seleem (2000), Farag (2003) and Mohy Hl-Di
(2004).






4.2. Minerals content in raw materials:

Data in Table (2) show the minerals content of naaterials. Whey
powder contained the highest value of potassiumd@2® mg/100 g) and
sodium (811.00 mg/100 g) (on wet weight basis) Jeytiad lower content
from iron.

Also, data in the same table, showed that, thetteéeffaoybean flour
contained higher contents of manganese, iron, cugpe zinc. Skim milk
powder contained higher contents of magnesiumjwalend phosphorus.
Wheat flour had lower contents of these mineralsgared with defatted
soybean and skim milk.

Also, 80% wheat flour + 20% corn flour had higleentent of all
minerals except manganese (0.09 mg/100 g) and cyp@d mg/100 g)
compared with wheat flour without additives.

These results are in agreement with Abd EI-Mobté2901).

4.3. Rheological measurements of dough formula:

The rheological properties of dough have an imatedimpact on
functionality of dough, therefore, it may be usedeliable predictors of its
behavior during the baking process as well as thality of the final
product.

4.3.1. Farinograph parameters:

Data in Table (3) and illustrated Fig. (1) showeédt, the water
absorption of wheat flour [control 1 (C1)] was S%.2while it was 54.5%
for 80% wheat flour + 20% corn flour [control 2 (.2

The arrival time, dough development, dough stgbdnd degree of
weakening were not affected in (T6) compared witheat flour (C1).
While, in (T3), the sample contained chemical adeg and food additives
increased in water absorption (55.7%), arrival ti(@5 min), dough
development (3.0 min) and dough stability (4.5 neojmpared with 54.5
for 80% wheat flour + 20% corn flour. Also, frometlsame table, it could
be observed that, the stability of (T2) was 2.5,330, 3, 1.5 and 3 min,
respectively, compared with (C2) 4 min.

Water absorption decreased in most treatmenteX€8) and (T6)
compared with (C2).

Also, from the same table it could be noticed,tetbility of dough
produced from 80% wheat flour + 20% corn flour whsnin, while it
decreased in treatment prepared with additive walcchloride. While,
(T4) had also decreased in water absorption (49.%5%@ water absorption
of the sample (T3) was 55.7%. Arrival time of saenpl'3) was 2.5 min,
while it was 1.0 min for samples (T1) and (T5). Dbudevelopment time
of sample (T5) was 1.5 min.

These results are in agreement with Zakharav&azekov (1970).
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4.3.2. Extensograph parameters:

Data in Table (4) and illustrated Fig. (2) show #ifect of different
additives added to wheat flour on extensographmpeters. From these
results, it could be observed that, the extengjbit) of dough produced
from 80% wheat flour + 20% corn flour (C2) was a=ged compared with
dough produced from 100% wheat flour, also deckasenost treatments
to which defatted soybean flour was added compandd (C2). These
results are very close to the results reported bie# (1996) and Abdel-
Moutaleb (2001).

Concerning the resistance to extension (R) of dpogist treatments
which contained defatted soybean flour were higRgr This may be due to
the induction of more hydrogen bonds in gluten-ohsgrate complex of
dough, which reinforces the dough resistance. Thesalts are in
agreement with those reported by (Hafez, 1996).

In the same time, the proportional number (R/Eflafigh increased
with adding different improvers except T1.

Energy values of dough prepared from differenattrents were
decreased compared with energy values of doughupeadfrom 100%
wheat flour except T3, T4 and T5 because no calgalts were added to
these treatments (Table, 4)..

4.3.3. Falling number:

Data in Table (5) show that, the addition of cfhooir to wheat flour
decreased the falling number value and falling toompared with wheat
flour. It was 280 sec for wheat flour, while it wag5 sec for sample of
wheat + corn flour. The falling time was 220 secvdeat flour while, it
was 215 sec for the sample of 80% wheat flour + 20%a flour.

The data of liquefication number was increaseddying corn flour
to wheat flour from 26.09 to 26.66%. This meang,ttiee addition of corn
flour increased the amylolytic activity of the ddug

These results are in agreement with findings d¢ee (2000) who
found that addition of corn flour lead to decrea$dalling number from
285 to 280 sec. This reduction was increased hegasing the addition of
corn flour from 5 to 20%. Also, Farag (2003) and HMcEIl-Din (2004)
found that, the addition of corn flour lead to dsage falling number.

Data in Table (5) show that the addition of def@atsoybean flour
slightly decreased falling number of sample (T3hiley the addition of
calcium salts (diphosphate or chloride) increaséith number.

4.4. Chemical composition of balady bread:

Data in Table (6) show the chemical compositiorthef produced
balady bread. It was observed that, of controldalaread (C1) contained
38.89+0.02% moisture, crude protein 17.08+0.02%heret extract
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1.67+0.02%, ash 5.45+0.02% and total carbohydr&&0£0.02% for
(C1), while, moisture content was 38.11+0.03%, erugbrotein
16.50£0.01%, ether extract 2.20+0.03%, ash 6.04£0.0and total
carbohydrate 75.260.02% for (C2).

The addition of 20% of corn flour increased ethgtract, ash and
crude fiber of bread, while, it decreased the mwestand crude protein
contents.

These results are in agreement with that mentidnedkamadan
(1986), Mohsert al. (1997) and Seleem (2000).

Also, data in the same table show the additiodiffé¢rent improvers
to have affected moisture content of balady bread.

Data in the same table showed, significant diffeezin moisture
content in all treatments compared with (C1). Idhalso significant
difference compared with (C2) except sample (T2)ctvhhad significant
difference with (C2).

The improvers increased the percentage of prdteimall samples.
Crude protein content of bread produced from (C2s wlecreased
compared with that produced from (C1).

Ether extract content of all bread treatments hadsignificant
difference compared with C2, while ash content @ngde fiber had
significant difference in all treatments comparathyC1) or (C2). Finally,
total carbohydrate decreased with the additiordifedrent additives.

4.5. Minerals content of the produced balady bread:

Data in Table (7) show that the addition of 20%ncfiour to 80%
wheat flour caused an increase in all minerals extnéxcept Mn which
was decreased. The sample of bread produced frazatwWiour (C1) had
0.07 mg/100 g of Zn, while, it was 2.59 mg/100 gboead produced from
80% wheat flour + 20% corn flour (C2).

Bread of (T6) had the highest content of K, Mg, aMn, Fe, Cu
and Zn compared with (C2) and other treatmentss Tiay be due to the
content of defatted soybean flour, whey powder skach milk additives.

Most treatments of bread showed higher contemhiokrals. This
may be due to the addition of different additives.

4.6. Organoleptic evaluation of balady bread produed from wheat
flour and different additives:

Data in Table (8) show that, the addition of 2086ncflour had an
effect on the quality parameters of bread thanghaduced by using wheat
flour without additives (C1).

Organoleptic evaluation of balady bread producedhfwvheat flour
and different additives (Table, 8) showed significdifferences between
bread of C1 and C2. It was 7.76% and 7.31%, reisqabget
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On the other hand, taste, texture, crumb distroyti odor,
appearance, crust color, roundness, separationlayens and overall
acceptability were 15.7, 12.4, 12.4, 7.6, 7.8, 7%, 3.8 and 7.8,
respectively, for bread produced from wheat flahile, bread produced
from 80% wheat flour plus 20% corn flour improveskture (12.5) and
odor (7.7) compared with bread produced from 10(Méat flour (C1).

Crust color of bread of T4 had higher score tha ¢ bread (C2). It
was 6.69 for bread (C2), while it was 7.50 for lored (T4). This may be
due to the lactose of whey powder and milk powddnch interacts with
amino acid of defatted soybean flour.

Data in Table (8) indicated that (C1) was signiffitba better than
(C2) in taste and overall acceptability. No sigraft difference in the other
characteristics was noted between (C1) and (C2).

These results are in agreement with Hegazy (2002).

4.7. Staling of balady bread produced from wheat dur with different
additives:
4.7.1. Alkaline water retention capacity (AWRC):

Data in Table (9) show the alkaline water retenticapacity
(AWRC) of balady bread produced from wheat flourithwdifferent
additives at zero, 24, 48 and 72 hr after bakirfge @ata revealed that a
decrease in AWRC took with different additives adlde the flour. This
decrease in AWRC retarded staling compared to abntr

From the same table, it could be observed thatrate of AWRC of
bread produced from 80% wheat flour + 20% corntflafier 8 hrs was
lower comparing with the rate of AWRC of balady \ahéread (C1). The
rate of decrease for bread produced by using T2 Ma02%, while, the
rate of decrease for balady wheat bread (C1) wak%4.. After 24 hr, the
rate of AWRC of bread of (T2) was 21.30% compareth #5.09% of
bread (C1).

Alkaline water retention capacity (AWRC) is a simpind quick test
to follow staling of bread. From the alkaline watetention capacity which
reflect the swelling power of the starch granuled i other words staling
or retrogradation. It could be concluded that,ghesence of slight amounts
of oil delayed the staling and improved somewhat fiteshness of the
produced baked products.

From the same table, the alkaline water retentiapacity as
swelling power (S.P.) of balady bread stored ab,z8y 24, 48 and 72 hrs
after baking are also shown. The data revealedalddcrease in AWRC
took place with the addition of corn flour and athdditives.

The addition of defatted soybean and dried skifk mcreased the
staling period compared with control bread (C2) dhd other bread
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treatments. This may be due to crystallization wiylase after baking
processing during bread storage. These resultis @agreement with those
of Khorshidet al. (1996) and Salah (2005).

The same Table show that (C1) is the best wherpaced to (C2).
This may be due to the higher percentage of adcomg flour. After zero
time all samples increased in AWRC than that of)(Qais is due to the
effect of defatted soybean flour, whey powder gadhsnilk powder.

The loss of freshness of control was 31.82 andcémtrol 2 was
43.49. The results of freshness of all samplesbatter than that of C2
(Table, 9). The best sample in freshness was TB.i¥may be due to the
addition of defatted soybean flour, skim milk powdad whey powder.

The rate of decrease in moisture content was laweall bread
treatments compared with bread C2. The differerditaes increased
moisture retention of bread samples and retardeithgt

These results are in agreement with Seleem (260€)azy (2002)
and Mohy EI-Din (2004).
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Fig. (1): Diagram of farinograph for C1, C2, T1, T2 T3, T4, T5 and T6
C1:Control (1) (100% wheat flour) C2: Control (2) (80% wheat flour + 20% corn flour)

T1:C2+CD T2: C2+CC

T3: C2 + DSF T4: C2 + WP

T5: C2 + SMP T6: C2 + CD + CC + DSF + WP + SMP
CD: Calcium diphosphate (0.3 g) CC: Calcium Chlorie (0.3 g)

DSF: Defatted soybean flour (5.0 g) WP: Whey powdd2.0 g)
SMP: Skim milk powder (2.0 g)
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Fig. (2): Diagram of extensograph for C1, C2, T1, Z, T3, T4, T5 and
T6
C1:Control (1) (100% wheat flour) C2: Control (2) (80% wheat flour + 20% corn flour)
T1:C2+CD T2: C2+CC
T3: C2 + DSF T4: C2 + WP
T5: C2 + SMP T6: C2+CD + CC + DSF + WP + SMP
CD: Calcium diphosphate (0.3 g) CC: Calcium Chlorie (0.3 g)

DSF: Defatted soybean flour (5.0 g) WP: Whey powdd{2.0 g)
SMP: Skim milk powder (2.0 g)
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Table (1): Chemical composition of raw materials (reanSD).

Raw materials Moisture Total protein* Ether extract* Ash* Total
% % % % carbohydrates*@
%
Wheat flour (82% ext.) (WF) 13.89+0.03 14.12+0.02 2.61+0.01 1.3630. 81.91+0.03
Corn flour (97% ext.) (CF) 12.41+0.06 11.99+0.02 6.31+0.02 1.58H0. 80.12+0.02
80% WF + 20% CF 13.60+0.04 13.68+0.05 3.36+0.02 1.41+0.02 840663
Defatted soybean flour (DSF) 6.68+0.04 51.46+0.03 .02+0.03 6.74+0.02 37.78+0.04
Whey powder (WP) 4.49+0.05 13.71+0.03 1.16+0.01 B0.03 76.72+0.02
Skim milk powder (SMP) 4.10+0.03 36.98+0.02 1.0881 7.89+0.03 54.05+0.03
* On dry weight basis. @: Carbohydrate calculatedy difference.

Table (2): Minerals content of raw materials (mg/10 g on wet weight basis).

Raw materials K Mg Ca Na P Mn Fe Cu Zn
Wheat flour (82% ext.) (WF) 121.51 117.22 17.78 23.27 144.18 0.0¢ 201 0.22 0.08
Corn flour (97% ext.) (CF) 205.26 174.43 18.46 38.26 280.13 0.08 .903 0.83 3.08
80% WF + 20% CF 136.21 128.10 18.10 26.31 169.11 0.09 1.438 0.21 0.10
Defatted soybean flour (DSF) 136.89 214.46 17956 7.2 203.66 3.86 19.34 3.71 8.33
Whey powder (WP) 2210.00 212.00 87.00 811.00 862.00 0.21 0.45 0.12 0.23
Skim milk powder (SMP) 1550.00 252.00 1290.0( 550.0| 1020.00 0.32 0.62 0.21 0.17
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Table (3): Farinograph characteristics of dough asffected by added different additives.

Degree of weakening

Sample Water absorption Arrival time Dough development Dough stability
% (min) (min) (min) (B.U.)
C1 56.2 1.5 2.0 4.0 140
Cc2 54.5 1.0 2.0 4.0 130
T1 53.5 1.0 1.5 4.0 130
T2 53.8 15 2.0 3.0 160
T3 55.7 25 3.0 4.5 100
T4 49.5 15 2.0 4.0 120
T5 52.0 1.0 1.5 4.0 140
T6 56.6 15 2.0 3.5 40
Table (4): Extensograph characteristics of dough aaffected by added different additives.
Sample Resistance to extension (B.U.) Extensibilifynin) Proportional number (R/E) Energy (cnm)
C1 140 125 1.2 26
Cc2 140 90 1.6 18
Tl 130 100 1.2 17
T2 140 80 1.8 14
T3 320 55 5.8 28
T4 180 120 15 26
T5 230 105 2.2 29
T6 250 25 10.0 6
C1: Control (1) [100% wheat flour] C2: Control (2) [80% wheat flour + 20% corn flour]
T1:C2+CD T2: C2+CC T3: C2 + DSF
T4: C2 + WP T5: C2 + SMP T6: C2+ CD + CC BSF + WP + SMP

CD: Calcium diphosphate (0.3 g)
DSF: Defatted soybean flour (5.0 g)

CC: Calcium Chloide (0.3 g)
WP: Whey powdég2.0 g)
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Table (5): Falling number, falling time and liquefaction number of wheat flour 82% extraction rate with different additives.

Samples Falling number (F.N.) Falling Time (F.T.) liquefaction number (L.N.)
C1 280 220 26.09
Cc2 275 215 26.66
T1 301 241 23.90
T2 306 246 23.44
T3 273 213 26.90
T4 273 213 26.90
T5 251 191 29.85
T6 246 186 30.61
Table (6): Chemical composition of producing baladyread from wheat flour and different additives (meanzSD).
Treatments Moisture Total protein* Ether extract* Ash* Total carbohydrate*@
% % % % %
C1 38.89+0.02 17.08+0.02 1.67+0.02 5.45+0.02 750802
C2 38.11+0.03 16.50+0.01 2.20+0.03 6.04+0.00 75262
Tl 38.13+0.02 16.50+0.01 2.204£0.03 6.26+0.02 750082
T2 38.13+0.03 16.50+0.03 2.20+0.01 6.37+0.03 740062
T3 38.16+0.02 17.92+0.01 2.23+0.03 6.65+0.03 73@03
T4 38.38+0.37 16.68+0.03 2.20+0.02 6.26+0.03 740863
T5 38.18+0.03 17.24+0.02 2.20£0.01 6.20+0.00 740363
T6 38.24+0.02 18.83+0.03 2.27+0.02 6.85+0.02 720064
LSD at 5% 0.16 0.50 0.05 0.03 0.04
* On dry weight basis. @: Carbohydrate calculagd by difference.
C1: Control (1) [100% wheat flour] C2: Control (2) [80% wheat flour + 20% corn flour]
T1:C2+CD T2: C2+CC T3: C2 + DSF
T4: C2 + WP T5: C2 + SMP T6: C2+ CD + CC BSF + WP + SMP

CD: Calcium diphosphate (0.3 g)
DSF: Defatted soybean flour (5.0 g)

CC: Calcium Chloide (0.3 g)

WP: Whey powdé€2.0 g)

27

SMP: Skim milk powder (2.0 g)




Table (7): Minerals content of produced balady bred from wheat flour and different additives (mg/100g) (mean+SD) (on wet

weight basis)

Treatments K Mg Ca Na P Mn Fe Cu Zn
C1 151.33 144.77 27.86 169.17 171.23 1.63 1.63 0.446 0.07
C2 238.45 234.65 41.37 217.42 222.56 1.38 2.98 0.82 2.59
Tl 238.45 234.65 56.37 217.42 237.56 1.38 2.98 0.82 2.59
T2 238.45 234.65 71.37 217.42 222.56 1.38 2.98 0.82 2.59
T3 245.30 245.37 50.35 219.28 232.74 1.57 3.95 1.01 3.00
T4 282.65 238.89 43.11 233.64 239.80 1.42 3.07 0.84 2.64
T5 269.45 239.69 67.17 228.56 242.96 142 3.04 0.86 2.62
T6 320.50 254.65 122.89 246.22 285.38 1.65 4.10 71.0 3.08
Table (8): Sensory evaluation of produced balady lead from wheat flour and different additives (mean£D).
Treatments Taste Texture Crumb Odor Appearance | Crust color | Roundness | Separation Overall
distribution of layers acceptability
(20) (15) (15) (10) (10) ) (6) O] (10)
C1 15.7+1.07 12.4+1.06 12.4+0.73 7.6x0.66 7.8+1.39 7.5+0.59 4.5+0.46 3.8+0.51 7.8+0.45
C2 13.7£1.72 12.5+£1.09 11.7+0.67 7.7+0.56 7.3+0.89 6.7+£0.56 4.4+0.59 3.4+0.41 6.4+0.39
Tl 16.6+0.67 12.8+0.62 12.5+0.52 7.8+1.06 7.8+0.75 7.1+1.00 4.3+0.65 3.5+0.52 7.3+0.33
T2 18.0+0.43 13.7+0.49 13.3+0.45 8.2+0.72 8.2+0.58 7.8+0.45 4.5+0.67 4.1+0.51 7.6x0.17
T3 16.0+1.48 12.4+0.51 12.6+0.90 7.6+1.24 7.2+0.39 6.8+0.83 3.9+0.90 3.5+0.52 7.0+0.57
T4 17.3+£1.60 12.5+¢1.31 12.2+1.85 8.4+0.79 8.1+0.6Y 7.5+1.17 4.7+0.89 4.2+0.58 7.5+0.65
T5 17.0+0.95 13.0+0.74 13.3+£0.45 7.9+0.67 7.7+0.65 7.2+0.83 4.5+0.67 3.9+0.67 7.4+0.33
T6 15.3+2.34 12.4+1.51 12.3+£1.36 7.7x1.44 7.8+1.19 7.0+1.13 4.5+1.09 3.8+0.62 7.7+0.81
LSD 5% 1.38 1.07 1.16 0.85 0.93 0.92 0.75 0.52 0.51
C1: Control (1) [100% wheat flour] C2: Control (2) [80% wheat flour + 20% corn flour]
T1:C2+CD T2: C2+CC T3: C2 + DSF
T4: C2 + WP T5: C2 + SMP T6: C2+ CD + CC BSF + WP + SMP

CD: Calcium diphosphate (0.3 g)
DSF: Defatted soybean flour (5.0 g)

CC: Calcium Chloide (0.3 g)
WP: Whey powdé€2.0 g)
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Table (9) Alkaline water retention capacity (AWRC) of producing balady bread from wheat flour (82% ext. rate) with different

additives.
Treatments Storage period (hr)
AWRC after After 8 hr After 24 hr After 48 hr After 72 hr
zero time AWRC Rate of AWRC Rate of AWRC Rate of AWRC Rate of
(%) decrease (%) (%) decrease (%) (%) decrease (%) (%) decrease (%)

C1l 418.71 401.90 -4.01 355.49 -15.09 302.13 -27.84 285.48 -31.82
C2 386.54 332.17 -14.07 284.59 -26.38 237.92 -38.46 217.60 -43.71
T1 368.73 330.01 -10.50 293.39 -20.43 268.65 -27.14  256.37 -30.47
T2 357.18 317.81 -11.02 281.10 -21.30 261.17 -26.88 244.34 -31.59
T3 387.00 355.49 -8.14 309.67 -19.98 285.18 -26.31 277.78 -28.22
T4 395.12 353.03 -10.65 308.32 -21.97 294.48 -25.4y  272.00 -31.16
T5 387.10 352.26 -9.00 315.37 -18.53 301.24 -22.18 285.83 -26.16
T6 411.37 390.40 -5.10 364.30 -11.44 313.09 -23.89 307.37 -25.28

C1: Control (1) [100% wheat flour] C2: Control (2) [80% wheat flour + 20% corn flour]

T1:C2+CD T2:C2 +CC T3: C2 + DSF

T4: C2 + WP T5: C2 + SMP T6: C2+ CD + CC BSF + WP + SMP

CD: Calcium diphosphate (0.3 g)

DSF: Defatted soybean flour (5.0 g)

CC: Calcium Chloide (0.3 g)
WP: Whey powdé€2.0 g)
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