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ABSTRACT

Wheat composite flours from some cereals were used in
processing ten formulas beside the control (wheat flour AYZ
extraction) which it used in preparing supplemented balady
breads. Blends were consisting from control, five levels for each
substitute of barley and sorghumas V¢, Y+, Yo ¥. and Yo7,

Some studies were done to evaluate the nutritional,
rheological and sensory properties of the raw materials and the
breads from wheat and wheat composite flours (eleven samples).
Chemical results of raw materials showed that the barley flour has
the highest contents of ash, protein and fat, followed by sorghum
flour but it has lower content of protein compared with wheat
flour. Also it showed the highest level of carbohydrate followed by
barley flour and the lowest content was recorded in wheat flour.

The supplementation with composite flours (barley flour)
increased the levels of protein, fat and ash in breads, while the
levels of carbohydrate and calories were decreased.

The water absorption, arrival time and degree of softening
for composite doughs (wheat and barley flour) were showed
increase compared to control dough, whether adding the sorghum
flour lead to decrease of water absorption but increasing of arrival
time, dough development and degree of softening.

Also, the same additive levels of barley and sorghum flour
ought to increase the breads weight. On the other hand, amino
acids analysis cleared that incorporation with composite flours
improved the concentration of cystine, lysine, methionine, tyrosine,
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phenylalanine, threonine, tryptophan and total essential amino
acids compared to the control.

As regard to sensory evaluation of resulted balady breads
showed that there were slight differences (P < +.+¢) between
control and formulas of barley and sorghum breads (with their
levels of Yo, Y. Yo ¥. ¥e0s5)were the closet to control.

INTRODUCTION

Bread is traditionally made from wheat flour. Other cereal flours
like rye, barley, sorghum and maize have been used either alone or in
combination with wheat flour for bread making in various parts of the
world (Samuel, Y4VYY),

Cereal grains contain the macronutrients (protein, fat and
carbohydrate) required by humans for growth and maintenance. They
also supply important minerals, vitamins and other micronutrients
essential for optimal health. The researches were concerned on the
production of bio-fuel, particularly in the countries having surplus of
grains production. This caused a reduction in the quantity of grains in
the world market and sequently an increase in their prices. Therefore,
efforts have been done to prepare bread from a composite flour of
wheat and others locally grown crops such as cassava, plantain,
cocoyam, soy bean,...etc (Giami et al., Y+ ¢; Essien, Y+ +1; Olaoye et
al.,, Y++%1and Eddyetal., Y +V).

Composite breads are breads made from blends of wheat and
non-wheat flours (Dendy, Y44Y). Those flours are advantageous to
developing countries because they reduce wheat imports and enable
the use of locally grown grains. Sorghum is an important cereal crop
grown in many developing countries that is potentially suitable for use
in composite flours. Although the use of sorghum flour in composite
bread appears promising in terms of loaf volume and crumb structure,
its use in bread making may not be straightforward. The starch
gelatinization temperature is high compared with that of wheat. This
factor and a lower water holding capacity (WHC) of sorghum flour
may be responsible for the grittiness, dry mouth feel and higher
firming ratio of sorghum composite breads (Munck, Y349).

Interest in foods rich in dietary fibers has increased recently
because of its beneficial effects in various degenerative diseases.
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Barley is unique among cereals because of its high concentration of
soluble dietary fibers, particularly mixed linked ' — Y and ' — ¢ 3-D
glucans. This material has been studied in connection with its
hypocholesterolemic effects in animals and humans (Kalra and Jood,
Y+ ++). Such composite flour can be used for producing bread, biscuits
and other snacks. By making more extensive use of cereals other than
wheat and pulses especially barley and soy bean, diversified and
functional food products could be prepared (Eddy etal., Y+ V).

The present investigation was undertaken to study the effect of
supplementation of wheat flour with either barley or sorghum flours at
Yo, Y« Yo Y. and YoZ levels on the functional, baking and
organoleptic characteristics of balady bread.

MATERIALS AND METHODS
Materials:
Wheat flour (ay7. extraction) was taken from Upper Egypt Mills

Company, El-Minia governorate. Barley and white sorghum grains
were obtained from Agronemy Department, Faculty of Agriculture,
Minia University. Yeast and salt were purchased from the local
market, EI-Minia.

Methods:

Samples preparation: The first sample was wheat flour (AYZ
extraction). Composite flours (ten samples) were prepared from wheat
flour substituted with either barley or sorghum flours at Yo, Y., Yo Y.
and Yo7 levels.

Analytical methods: The proximate chemical composition (moisture,
ash, crude protein and crude fat) of wheat, barley and sorghum flours
and breads were determined according to the methods of the AOAC
(Y4%e) after drying for ‘Y hrs at ¢.-2+.°C using an electrical air
draught oven and grinding. Carbohydrates were calculated by
difference.

Calories determination: Calories of wheat composite flours and
breads were calculated as reported by Greenfield and Southgate
(Y39Y) applying the factors: ¢, 4 and ¢ for each gram of protein, oil
and carbohydrate, respectively.
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Amino acids analysis was determined using Beckman amino acid
analyzer (model YYA/YY4 CL) according to the method described by
Moore and Stein (Y41Y).

Rheological properties of composite flour dough: water absorption,
development time, dough stability, arrival time and degree of
softening of the various formulas were determined using a Barbender
Farinograph with a ) + + mixing bowel according to AACC () 2AY).
Preparation of balady breads:

For preparing breads, the flour, salt, yeast and water were
weighed and mixed together to obtain the bread dough. Control dough
was made from Y-::7Z wheat flour (AYZ extraction). Five dough
samples were prepared from wheat flour substituted with barley flour
at Yo, Y+, Yo Y. and Yo/ levels. The other five dough samples were
prepared from wheat flour substituted with sorghum flour at the same
mentioned above substitution levels. The blends were processed and
baked in the bakery of EI-Minia University. The obtained breads were
cooled for an hour at room temperature, then, the weight (gm) and
diameter (cm) of fresh breads were assessed.

Sensory evaluation of balady breads:

Fresh breads were served to ten experienced judges (staff
members of Food Science and Technology Department, El-Minia
University). General attribute ranking evaluations were made in
individual tables under fluorescent light at ambient temperature
(Ye°C). Five sensory attributes were evaluated (crust color, crumb
properties, taste, flavor and overall acceptance) using method
according to Amerine et al. (Y%7°). Accuracy and precision were
statistically evaluated.

Statistical analysis:

Sensory properties of wheat composite breads and control were
statistically analyzed with the GLM(General Linear Model) program
using Statistical Analysis System (SAS, Y4A%). Significant differences
between treatments were determined at the ©7 level.
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RESULTS AND DISCUSSION
Proximate chemical composition of various flours and breads:
Proximate composition of wheat, barley and sorghum flours are

shown in Table (1), which cleared that wheat flour recorded the
highest percent of moisture (1v.v.7), followed by barley flour (A.ax7)
and sorghum (a.:¢7). While barley flour showed the highest values of
protein (v¢.ve7), ash (v.r.7) and fat (y.aa7). On the other side,
sorghum flour contained the highest percent of carbohydrate (ve.vyy)
and calories (rav.eA), followed by wheat flour (vr.\17) and barley
flour (vv.¢<.7). But sorghum flour has the lowest level of protein

(vy.ver).
Table Y: Chemical composition of various flours.
Types of flour

Constituents (%) Wheat Barley Sorghum
Moisture LY AN Att
Ash .oV L Yy.va
Fat 1. y.44 Y.V
Protein 1Y.41 V¢.vo VY.¥e
Carbohydrate™ AT VY. Ve.vy
Calories YoA.4Y TR FAV.0A
* Calculated by difference. ** (Kcal/y. .g).

The proximate composition of breads made from composite
flours are shown in Table (v).

Table Y: Chemical composition of balady bread producing from
wheat and composite flours.

Types of bread Constituents (%)
Moisture | Ash | Protein | Fat | Carbohydrate*>k | Calories
Control¥% ¥i.Ye [y yvvw V.44 AT Yov.a)
- Vo (Y Ve [VAav | Vrie R YV ¥4 YYe vy
Do Y. AR R EELAR Yy Y.t YYY. e
5 Yo Y. [V VerT [ VPP YA YF¥.e
@ Y. €Y Y. | Y.of| Ve €1 | Y VE YAV YYe VA
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vo £€. Y. | V.40 ] VoYY | Y.Y) FRLEY YYA.¢0
Yo £Y.00 | YNY | VYY.YA | Y.¥N AR, TR Y
£ Y. EY A [ YX. [ V.En | YA PR Yv. 4.
£y Yo Y. [ YooY | VY. | Y..¢ Y YY..ay
s~ Y. EY A | Y.EY | YY.VY Y.VY YAYA Va4 vy
» vo V€Y [ YYY | VYA | YO ¥a.to YYA A

* * Calculated by difference. % control from wheat flour only.

As regared to moisture content, the bread from wheat flour has
the lowest value of moisture, fat and ash but has the highest level of
carbohydrae and calories. On the other hand, the breads from wheat
composite flours (barley flour) had the highest contents of moisture,
protein, ash and fat but it had lower contents of carbohydrae and
calories as compared with control. These results in a good agreement
with Park et al. (»aav) and Shittu et al. (v..v) who use the composite

cassava-wheat flour.
It was cleared from the data in Table (v) that adding the sorghum

flour to wheat flour resulted an increment in moisture, ash and
fat(except at level v. %) while it had reduction in protein, carbohydrae

and calories contents (except at levels v. andveo7)

Rheological properties of control and composite flours:
Farinograph properties of wheat flour and composite flours ()

samples) are shown in Table (v).

Table ¥: Farinograph characteristics wheat and composite wheat
flour with barley, sorghum and their blends.

Farinograph properties
Types of flour Water Arrival Dough Dough Degree of
absorption | time (min) | development stability softening
(%) time (min) (min) (B.U)
ContrOI* 1TY.Y LIS Y.ou Ao Qe 0
\eo Y. ¢ AP Y.oou V.oua Moo
§O, Yo YA V.o Y.ou Ao Moo
% Yo eV V.o Y.ou Ao Teoen
=
Eg Y 0.4 \ Y.e Ao X
) 1LY V.0, L Yoo RSN

-EVA -



Production of balady bread

\e TV V.o £.0, ) Taoen
< Y 04 . AW Y.ou 0.0 0.0 ANeooon
S
E Yo 04 .A Y.o0u AP Ao R
>
S Y. oA.4 £, 1.0, LIS~ O
S
(%] )

Yo £.0. M. < \Y.en

'

% control from wheat flour only.

It was cleared that water absorption, arrival time, dough stability
and softening degree of composite flour (wheat and barley flours with
different levels) were higher compared to control. These as the results

reported by El-Soukkary (yvaae) and Ayo (v..\). While, the blends of

wheat and sorghum flours showed a decrease in water absorption. These
results are in agreement with those reported by El-Kalifa and El-Tinay

(v.ov).

The increase in fiber was also affected the dough development
time as reported by EI-Soukkary (1a4¢). Therefore, wheat flour had the
lowest dough development time, while composite flour containing
sorghum flour had the highest dough development time and dough

stability than the others. This may be due to their high viscosities owing
to their higher contents of soluble fibers. These results agreed well with

those reported by Park et al. (vaav).

Weight and diameter of breads:
It was cleared from the data in Table (¢) that adding of barley and

sorghum to wheat flours at 1o, v+, ve, v. and vre7 levels caused an

increase in the weight of breads and slight decrease in diameter with
all levels of blends. These results in agreement with Park et al. (yaav)

and Shittu et al. (v. .v).

Table ¢: Effect of using the wheat composite flour on weight (gm)
and diameter (cm) of bread.

Types of bread
Control% | Barley (%) | Sorghum (%)

Properties

AR
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\o Yo Yo A ) Yo \e Yo Yo A ) Yo

. < > - > < 3 o < > >
Weight (R 3 | 3 3 3 3 3 - 3 . 3
. - - Q o Q o - - - -
Diameter WNe b2l 2| < | <] <] & | & <

% control from wheat flour only.

Amino acids composition of breads:

Data presented in Table (<) showed the amino acid composition

of wheat and wheat composite flour breads. The use of composite
flours appeared to increase and decrease the concentration of some
amino acids according to the level of subsitution, compared to the
control. With comparison of the amino acid composition of wheat
composite breads, it cleared that the breads contained similar or higher
contents of total essential amino acids than the FAO/WHO (yavr)

protein reference pattern, except for modest deficiencies, especially in
leucine and iso leusine.

Table ¢: Amino acids composition of wheat and wheat composite
flour breads.

Amino Types of bread FAO/
acids (AA.) Control Barley (%) Sorghum (%) WHO
* Vo | Yo | Yo [ ¥e | vo | vo | Yo | Yo | ¥ | vo |(VaV¥)
Cystine VLYY [N Y YA Y Y 0|V EN | YNA|YAA|YLYY -
Isoleucine POV [FAYFLEY | YLIA o0 [N [PV A YV |YLEY Yo £
Leucine VOAA AR [RY | Yen Voo | Yoo [Yora A oY VY| Y| Vo
Lysine YA (Yoo [ Y FA[F Y. YV|YAY|YAAY.AY (YooY e [Y.VY| 6.0,
Methionine VLRY Ve Y [N A [NV N VLAY LY YL [V ay YL -
Total sulphur VLY YT 6 [ YA ALY YRR AVLY [N YA YA Y YL
V.Y v.o.
AA. \ 1 v q \ \ ¢ . . v
Tyrosine YU (YA R [ FLo (Y AA Y. EQ PN Y NY[FLYE (Y. oYY -
Phenylalanine €00 [rAY[Eov e N [E YO ENA[YVA|F.YV S E0 |t 80| LYY -
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Total aromatic TV LY VAAY Ve [ VAAY VAV VLEY [0 A V. | VLEV | VVE] e
AA.

Threonine YLEY (YR YLRYrLa Yo [ YA AV YWYV Y oA YLAY| £.a
Tryptophan A0 [ AR YUY Y [ NET N e VY Yt [ AV YAV Y Y Y
Valine AR AR A A A R R A R R 2 R R A AR N A T E R

Totalessential |\ wq |y wy|y.co|rat|v.eo|A.0n 4y [v.ev v.Ar v e[ AYY] Fa.. .

AA.

Histidine VoEY [N Y YT E VLY Yo YLV VALY Y YLAA|YLYY -
Arginine €AY [ E.v o[£V [EAV]EYY[EVo o A VA gL e[ s Y| E Y -
Aspartic acid 0.¥1 |e.0V|t.t0]0. Y |0 Y |o YA|O A [oV (£ VA[EV [0 A -

Glutamic acid P [ YAA[F o Yo e Y[ YA Y e | YA [YALr YLy YAL -

q ) . ° \ \ 1 . A .
Serine €. €0 [ 6. ¥ e EoV | £.04 £ VY| e | EY | EA[E.0) -
Proline GAA (4 [AT VYA e ALY Y [0 AR TAYT AT |4 |4l -
Glycine PO (Yo [ FLOA| £ oW LYV EL AL Y| YLVY RV LY |YLAY -
Alanine Ok [OFA[Y.YY YA £ 0N VY FAY oY Ve[ F.a4 (.04 -
Total non- oy Ay AR AR KA VICEES A T P IR S ICS AR AR S SN R GNP ]
essential AA. q Y . ¥ ¥ v Y Y v °

% control from wheat flour only.

Sensory properties of breads:
Sensory evaluation of wheat and wheat composite flour breads

are shown in Table (1). There were no significant differences (P <
...e) in color, crumb properties, taste, flavor, overall acceptance

between control and the wheat composite flour (with barley) breads to
level v.% . Meanwhile it found asignificant differencess (p<-.:°) at

level Ye’. the closest to control. These results consistency well with
those reported by Gujral and Pathak (v..y) who found that upon
storage to v¢ hrs, the extensibility and energy to rupture chapaties

made from supplemented whole wheat flour with rice, corn, barley,
millets and black gram decreased and showed higher extensibility
even after v¢ hrs of storage, especially barley. While composite flour

AR
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containing sorghum were the lowest among the breads but still
acceptable to level v.7. .These results agreed well with Park et al.
(yaav) who stated that the fiber bread showed a 1.7 reduction in loaf

volume and a somewhat inferior crumb grain with an off color.
Table 1: Sensory evaluation of wheat and wheat composite flour

breads.
Types of Sensory properties
bread Crust color Crumb Taste Flavor Overall
properties acceptance

Control¥% q.vq? A.g430 A.vyaP Agg? A.q¢2
Ve 4.1 Ay yaP A.1120 A.o 3¢ M2

< . 4.0.2 A.qg? 4.YAR 4.0 4442
5 Yo 4. A.qg? A.AQ3P A.o 3¢ A.A42
g v av® A.yya® AV Y AV A.AR2
vo A.yybe y.yaqbe v.qyvbe v.Aq3C v.a¢?

_ Vo v.q¢C v.onbe v.rac v.¢¢ v.o.P
S Y. V.AQC v.q e v.rye y.yycd v.e¢bC
E Yo v.0.°¢ 1.0%¢ 1.0 ¢ 1.y NLYAC
S o v.rac LAY v.yye voryd voaybe
@ vo ¢.A0 ¢.vq0 ¢.0nd AW ¢ vyl

Abcde mean values in the same column not followed by the same letter are
significantly different (P < +.+9).
% control from wheat flour only.
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