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I RESULTS AND DISCUSSION |

4.1. Chemical composition of raw materials:

Wheat flour (82% extraction rate), corn flour (97%
extraction rate), blend of 80% wheat flour plus 20% corn flour,
defatted soybean flour, whey powder and skim milk powder

were analyzed for their chemical composition.

Data in Table (1) indicated that, the addition of corn flour
to wheat flour increased ether extract and ash content from 2.61
and 1.36% for wheat flour to 3.36, and 1.41% (on dry weight
basis) for the mixture of 80% wheat flour + 20% corn flour,
respectively. While, it was 13.89, 14.12 and 81.91% for
moisture, crude protein and total available carbohydrates of
wheat flour compared with 13.60, 13.68 and 81.55% for the
mixture of 80% wheat flour and 20% corn flour, respectively.

Also, in the same table, the defatted soybean had the
highest contents of protein (51.46%). Whey powder and skim
milk contained 13.71 and 36.98% of protein, respectively (on dry
weight basis).

Defatted soybean flour, whey and skim milk powders
contained ash 6.74, 8.41 and 7.89%, respectively (on dry weight
basis).

These results are in agreement with finding of Ramadan
(1986), Mohsen et al. (1997), Seleem (2000), Farag (2003) and
Mohy EI-Din (2004).
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4.2. Minerals content in raw materials:

Data in Table (2) show the minerals content of raw
materials. Whey powder contained the highest value of
potassium (2210.00 mg/100 g) and sodium (811.00 mg/100 g)
(on wet weight basis), while, had lower content from iron.

Also, data in the same table, showed that, the defatted
soybean flour contained higher contents of manganese, iron,
cupper and zinc. Skim milk powder contained the highest
contents of magnesium, calcium and phosphorus. Wheat flour
had lower contents of these minerals compared with defatted
soybean and skim milk.

Also, 80% wheat flour + 20% corn flour had higher
content of all minerals except manganese (0.09 mg/100 g) and
cupper (0.21 mg/100 g) compared with wheat flour without
additives.

These results are in agreement with Abd El-Moutaleb
(2001).

4.3. Rheological measurements of dough formula:

The rheological properties of dough have an immediate
impact on functionality of dough, therefore, it may be used as
reliable predictors of its behavior during the baking process as
well as the quality of the final product.

4.3.1. Farinograph parameters:

The farinograph is the most universally used for physical

dough-testing instrument to measure the plasticity and mobility
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of the dough. It records the resistance dough offers to the mixing
blends during a prolonged and relatively gentle mixing action at
a constant temperature (Shuey, 1975).

Data in Table (3) and illustrated Fig. (1) showed that, the
water absorption of wheat flour [control 1 (C1)] was 56.2%,
while it was 54.5% for 80% wheat flour + 20% corn flour
[control 2 (C2)].

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

Water absorption decreased in most treatments except
(T3) and (T6) compared with (C2).

Also, from the same table it could be noticed that,
stability of dough produced from 80% wheat flour + 20% corn
flour was 4 min, while it decreased in treatment prepared with
additive calcium chloride. While, (T4) had also decreased in
water absorption (49.5%). The water absorption of the sample
(T3) was 55.7%. Arrival time of sample (T3) was 2.5 min, while
it was 1.0 min for samples (T1) and (T5). Dough development
time of sample (T5) was 1.5 min.

These results are nearly in agreement with Zakharava and
Kazakov (1970) who found that with respect to the blend of
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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 Chloride (0.3 g)

DSF: Defatted soybean flour (5.0 g) WP: Whey powder (2.0 g)
SMP: Skim milk powder (2.0 g)
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wheat flour of 82% extraction + 20% corn flour the farinograph
test indicated that, the addition of calcium phosphate to flour
increased water absorption and dough stability, while, decreased
dough development. Meanwhile, mixing time was not affected.

4.3.2. Extensograph parameters:

Data in Table (4) and illustrated F 1g. (2) show the effect
of different additives added to wheat flour on extensograph
parameters. From these results, it could be observed that, the
extensibility (E) of dough produced from 80% wheat flour +
20% corn flour (C2) was decreased compared with dough
produced from 100% wheat flour, also decreased in most
treatments to which contained defatted soybean flour was added
compared with (C2). These results are very close to the results
reported by Hafez (1996) and Abdel-Moutaleb (2001).

Defatted soybean flour increased the resistance to
extension (R) of dough,. This may be due to the induction of
more hydrogen bonds in gluten-carbohydrate complex of dough,
which reinforces the dough resistance. These results are in
agreement with those reported by (Hafez, 1996).

In the same time, the proportional number (R/E) of dough
increased with adding different improvers except calcium
diphosphate and whey powder (T1 and T4) as shown in Table (4).

Energy values of dough prepared from different
treatments were decreased compared with energy values of
dough produced from 100% wheat flour except T3, T4 and T5

because no calcium salts were added to these treatments (Table,
4).
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T6

Fig. (2): Diagram of extensograph 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 Chloride (0.3 g)

DSF: Defatted soybean flour (5.0 g) WP: Whey powder (2.0 g)
SMP: Skim milk powder (2.0 g)
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4.3.3. Falling number:

The falling number (FN) determination is commonly used
to estimate a-amylase activity in wheat meal and flour (Finney,
2001). Falling number is a practical indication used in the
production of bakery products. It is used as an indicator for
amylase activity (the greater the amylolytic activity, the shorter
is the time required) of wheat flour dough and the effect of
addition of other cereals and corn germ meal. The standard

falling number is between 250-350 sec.

Data in Table (5) show that, the addition of corn flour to
wheat flour decreased the falling number value and falling time
compared with wheat flour. It was 280 sec for wheat flour, while
it was 275 sec for sample of wheat + corn flour. The falling time
was 220 sec for wheat flour while, it was 215 sec for the sample
of 80% wheat flour + 20% corn flour.

The data of liquefication number was increased by adding
corn flour to wheat flour from 26.09 to 26.66%. This means that,
the addition of corn flour increased the amylolytic activity of the
dough.

These results are in agreement with findings of Seleem
(2000) who found that addition of corn flour lead to decrease the
falling number from 285 to 280 sec. This reduction was
increased by increasing the addition of corn flour from 5 to 20%.
Also, Farag (2003) and Mohy El-Din (2004) found that, the
addition of corn flour decreased the falling number.

Data in Table (5) show that the addition of defatted
soybean flour slightly decreased the falling number of sample

Results & Discussion 31
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(T3), while, the addition of calcium salts (diphosphate or
chloride) increased the falling number.

4.4. Chemical composition of balady bread:

Data in Table (6) show the chemical composition of the
produced balady bread. It was observed that, of control balady
bread (C1) contained 38.89+0.02% moisture, crude protein
17.08+0.02%, ether extract 1.67+0.02%, ash 5.45+0.02% and
total carbohydrate 75.80+0.02% for (Cl), while, moisture
content was 38.11£0.03%, crude protein 16.50=0.01%, ether
extract 2.20+0.03%, ash 6.04+0.02% and total carbohydrate
75.26+0.02% for (C2).

The addition of 20% of corn flour increased ether extract,
ash and crude fiber of bread, while, it decreased the moisture and

crude protein contents.

These results are in agreement with that mentioned by
Ramadan (1986), Mohsen ez al. (1997) and Seleem (2000).

Also, data in the same table show the addition of different
improvers to have affected moisture content of balady bread.

Data in the same table show, significant difference in
moisture content in all treatments compared with (C1). It had
also significant difference compared with (C2) except sample
(T2) which had significant difference with (€2).

The improvers increased the percentage of protein for all
samples. Crude protein content of bread produced from (C2) was
decreased compared with that produced from (C1).

Results & Discussion 53



(3 0°7) 1apmod i winyg 1 g NS

dINS + dA + A4S + DD + aD +7D 91
d8d + 7D (€L

(3 0°7) 1opmod Laypy gm

(3 £0) apuoy) wnmppe) :nH
dIAS + 7D S

DD+ Tl

(3 0°5) oy weaqAos payegaq :ysq
(3 £°0) aeydsoydip wnpre) :qH
dM + 7D pL

ad+ 7D :IL

[anoy 1103 94,07 + 1moy yeaym o081 (7) joyuory 1z [moyg yeaum o001 (1) foyuo) :py
udIagp Aq pajemojed Neaplyoqae)) @) SIseq 3ysam Lip u
¥0°0 £0°0 <00 050 91°0 %S 1e s
YO 0FS0°ZL 20°0F<89 0°0FLTT £0°0FE]' 8T 20°0FFT 8E 9L
€0°0FIE L 00°0F0Z'9 10°0F0Z°2 T0°0FFT LY €0°0F81°8¢€ SL
€0°0F98°bL €0°0F97°9 20°0F0T°T £0°0F89°91 LE0FBE8E PL 1
€0°0FITEL €0°0¥599 €0°0F€TT I10°0FZ6°LI 20°0F91°'8¢€ €L -
Z0°0FE6'FL €0°0FLE9 10°0F02°T £0°0F0S 9T €0°0FE1'8E ZL
Z0°0FH0'SL 20°0¥97°9 £0°0F0T'T S.oﬂcm.wj 20°0F€1'8E LL
20°0FITSL 00°0F+0°9 £0°070T°C LO°0F0S 91 €0°0FII'8E 20
20°0F08°SL No.oﬂmv.mfl T0°0FLY'T 20°0F80°LT 20°0F68'8¢ D
%o
@ xoreapAyoqaes Y% Y% Yo %
[elo, Sy #IBIXD Y | cupyoad [ejo, QINISIOA] SpuRWeII I,

(as

FUEIUL) SIANIPPE JUSIDJJIP puw 1nojy JEIYM woy peaaq Ape

1eq paonpoud jo

uonisodwod [eaway)) :(9) Aqe]

54

Iscussion

Results & D



Ether extract content of all bread treatments had no
significant difference compared with C2, while ash content and
crude fiber had significant difference in all treatments compared
with (C1) or (C2). Finally, total carbohydrate decreased with the
additions of different additives.

4.5. Minerals content of the produced balady bread:

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

Bread of (T6) had the highest content of K, Mg, Ca, P,
Mn, Fe, Cu and Zn compared with (C2) and other treatments.
This may be due to the content of defatted soybean flour, whey
powder and skim milk additives.

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

4.6. Microbiological examination:

Data in Table (8) indicated that total bacterial count
increased with increasing storage period for bread produced from
wheat flour (C1) and bread produced from 80% wheat flour +
20% corn flour (C2). The log number of total bacterial count
ranged from 4.83 at zero time and was 7.2 of bread produced
from C1 after 6 days. There were significant difference between
bread samples during storage period.
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Data in Table (8) indicated that, the total bacterial count
were decreased in all treatments in zero time of storage
compared with bread produced from 80% wheat flour (82% ext.
rate) plus 20% corn flour (97% ext. rate) [contro] 2 (C2)]. Also,
the total bacterial count was lower in all treatments through
storage periods.

The decrease of total bacterial count may be due to the
different additives especially chemical additives.

The log number of total bacterial count at first, second,
fourth and sixth days were 0.59, 0.18, 0.15 and 0.28%,
respectively for C2 compared with C1.

Log number of total bacterial count decreased for bread
produced from T6. It was 249, 2.36, 2.19, 1.92 and 1.95% at
zero time, first, second, fourth and sixth day, respectively.

After first day log number of total bacterial count was
lower of sample T2 and T6. This is may be due to the effect of
calcium chloride and calcium diphosphate.

Data in Table (9) show that the total moulds and yeasts
increased with increasing storage period for C1 and C2. The log
number of total moulds and yeasts was ranged from 2.23 for C2
at zero time to 4.26 for C1 after 6 days. The difference between
samples during storage period and treatments are shown in the
same table. The log number of moulds and yeasts for treatment
of C2 was lower comparing with C1. This is may be due to
added the addition of corn flour.

The log number of molds and yeasts of bread sample of
CI at zero time was 2.28, by adding corn flour, the log number
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become 2.23. The percentage of changes was 2.19. By increasing
storage period, the log number of molds and yeasts increased.

Data in Table (9) indicated that total moulds and yeasts
increased with increasing storage period for C2 and all

treatments. The log number of moulds and yeasts were ranged
from 2.15 for T1 at zero time to 2.30 for T3.

There were a significant difference between each sample
during storage period as shown in the Table. The log number of
moulds and yeasts count for all treatments were significantly low
by comparing with control (C2).

Data in Table (9) indicated that the log number of moulds
and yeasts of C2 at zero time was 2.23 but T6 was 2.15. This is
due to that the sample of (T6) contained calcium disphosphate
and calcium chloride.

It also showed that by increasing storage period the log
number of moulds and yeasts increased with the log number of
T6 compared to the control 2 (C2).

The percentage changes of log number was 3.59, 3.25,
3.67, 2.59 and 1.89% at zero time and after first, second, fourth
and sixth day, respectively. The log number of T1 at zero time
was 2.15.

After first day log number of T1 was 2.38 for. After
second day log number was 2.53 and percentage changes percent
was 8.81%. The log number was 3.23 after the fourth day. The
percentage changes was 7.18%. While it was 4.15 after sixth day
for the sample of T2. The percentage changes was 1.89% for
sample T6.
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4.7. Organoleptic evaluation of balady bread produced
from wheat flour and different additives:

Data in Table (10) show that, the addition of 20% corn
flour had an effect on the quality parameters of bread than that
produced by using wheat flour without additives (C1).

Organoleptic evaluation of balady bread produced from
wheat flour and different additives (Table, 10) showed
significant differences between bread of Cl and C2. It was
7.76% and 7.31%, respectively.

On the other hand, taste, texture, crumb distribution, odor,
appearance, crust color, roundness, separation of players and
overall acceptability were 15.7, 12.4, 12.4, 7.6, 7.8, 7.5, 4.5, 3.8
and 7.8, respectively, for bread produced from wheat flour.
While, bread produced from 80% wheat flour plus 20% corn
flour improved texture (12.5) and odor (7.7) compared with
bread produced from 100% wheat flour (C1).

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

Data in Table (10) indicated that (C1) was significantly
better than (C2) in taste and overall acceptability. No significant
difference in the other characteristics was noted between (C1)
and (C2).

These results are in agreement with Hegazy (2002).
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4.8. Staling of balady bread produced from wheat flour
with different additives:

4.8.1. Alkaline water retention capacity (AWRC):

Data in Table (11) and illustrated in Fig. (3) show the
alkaline water retention capacity (AWRC) of balady bread
produced from wheat flour with different additives at zero, 24,
48 and 72 hr after baking. The data revealed that a decrease in
AWRC took with different additives added to the flour. This
decrease in AWRC retarded staling compared to control.

From the same table, it could be observed that, the rate of
AWRC of bread produced from 80% wheat flour + 20% corn
flour after 8 hrs was lower comparing with the rate of AWRC of
balady wheat bread (C1). The rate of decrease for bread
produced by using T2 was 11.02%, while, the rate of decrease
for balady wheat bread (C1) was 4.01%. After 24 hr, the rate of
AWRC of bread of (T2) was 21.30% compared with 15.09% of
bread (C1).

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

From the same table, the alkaline water retention capacity
as swelling power (S.P.) of balady bread stored at zero, &, 24, 48
and 72 hrs after baking are also shown. The data revealed that a
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decrease in AWRC took place with the addition of corn flour and
other additives.

The addition of defatted soybean and dried skim milk
increased the staling period compared with control bread (C2)
and the other bread treatments. This may be due to
crystallization of amylose after baking processing during bread
storage. These results are in agreement with those of Khorshid et
al. (1996) and Salah (2005).

The same Table show that (Cl) is the best when
compared to (C2). This may be due to the higher percentage of
adding corn flour. After zero time all samples increased in
AWRC than that of (C2). This is due to the effect of defatted
soybean flour, whey powder and skim milk powder.

The loss of freshness of control was 31.82 and for control
2 was 43.71. The results of freshness of all samples are better
than that of C2 (Table, 11). The best sample in freshness was T6.
This is may be due to the addition of defatted soybean flour,
skim milk powder and whey powder.

4.8.1. Moisture content of balady bread loaves:

Water plays a critical role in bread staling. Softening of
crust and hardening of the crumb are related to moist
redistribution during storage (Baik and Chinachoti, 2000).

Data in Table (12) and illustrated in Fig. (4) showed the
moisture content of loaves that varied between the studied
samples. After baking (zero time), the moisture content of bread
of wheat flour was 38.89% and was 38.11% for wheat corn
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bread. The moisture content was determined after 2, 8, 24, 48
and 72 hr. The loss of moisture content increased by increasing
storage period.

After 24 hrs of baking the loss of moisture content of
wheat balady bread from control 1 (C1) was 15.22% compared
with 21.41% for wheat corn bread from control 2 (C2).

After 48 hrs, the loss percentage increased ranged from
25.0 to 32.85 for wheat corn bread.

These results are in agreement with Seleem (2000),
Hegazy (2002) and Mohy EI-Din (2004) who found that
increasing the percentage of corn and storage period increased
moisture loss in bread. The results showed that the moisture
content of wheat bread was 38.54%, 32.97% and 27.82% at zero
time and after 24 and 48 hrs, respectively. Moreover, the
moisture content for wheat corn bread were 39.31, 31.84,
2531% and 20% at zero time and after 24 and 48 hrs,
respectively.

Cuchajowska and Pomeranz (1989) observed that during
storage of bread, the water content of the crust increased during
the storage period as a result of water transport from the crumb

in a zone near the crust.

From the above results it could be noticed that the
addition of corn flour caused more reduction in moisture content
accompanied by increasing the stale rate of bread.

The rate of decrease in moisture content was lower in all
bread treatments compared with bread C2. The different
additives increased moisture retention of bread samples and
retarded staling.
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These results are in agreement with Seleem (2000),
Hegazy (2002) and Mohy El-Din (2004).
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