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ABSTRACT

u The chemical ccmposition, rheological pro-
perties and baking performance of three triti-
cale ard two wheat flour in addition to three
mixtures of triticale-wheat flours were stud-
ied. Triticale flour was characterized by high-
er protein content,  total sugars and &« -amylase
activity more than wheat flour. The triticale
dough developed readily with low stability in-
dicating deficient gluten quantity and quality
in comparison with wheat. Alsgo triticale bread
has broken  top and pale crust while the mixtu-
res can produce improved bread which has higher
score than that of triticele, but lesser than

thet of wheat..

INTRODUCTION

Triticale, the first “man mede“ cereal (a hybrid between wheat and
rye) is almost ready to teke on a commercial role in some countries.
However in kgypt, extensive tests are currently being undertaken to in-
troduce this new cereal crop in agriculture application in the new rec-
lamated areas. As with other cereals, the main nutritional component
of triticale grain is starch. Also both the carbohydrate content and
level of protein are important nutritional facters in the cereal grain.
Triticale has about the same stiarch content as its parental species
(Klassen and Hill, 1971);{(Berry et al., 1971) but slightly better bal-
ance of the essential amino- aclds because protein and lysine content
are generally hlgher than of wheat (Villegas et el., 1970). The three
primary factors that influence bread making quality are protein content
of the flour, the protein quality and the level of enzyme activity.
Despite the generally higher protein content of triticale whole grsain,
tne protein content of triticale flour 1is usually equal to that of wheat
flour, a fact indicating that relatively more of theftotel.pfotein in
{fiticale grain is in the bran. In wheat there exists a higher corre-
lation between the amount ef protein and the amount of gluten, which
imparts strength and eleeticity to the dough. In triticale, this cor-
relation ig mucn lower. Triticale flour exhibits higher alfe amylase
enzyme activity than wheat flour (Pena and Bates, 1982). In bread
making, this higher alfa-amylase activity dextrenizes a greater propor-
tion of the starch that gives sticky bread-crumb formaticn in compari-
son with wheat. Madle and Tesen (1973) indicated that the breed making
characteristics (specially loaf volume) of triticaele flour depend also
on protease sctivity. Bushuk and Larter (1982), reported that improved
quality of triticale could be obtalned by mixing triticale flour -and
wheat flour. |

Therefore, this work was carried out to evaluate the ehemical, rhe-
ological characteristics and baking quality of three triticale, two wiaeat
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and three wheat triticale mixures in addition to three mixtures of wheat
and triticale flours in asn attempt to mix triticale flour with wheat

flour in bread making to produce good quallity bread rich in 1lysine.

MATERTALS  AND METHODS

The grains of; the two bread wheatl (Triticum aestivum L.) varieties,
Giza 157 and Sakha 69 and the three triticale (X Triticosecsale Wittmack)
lines B-270 (1), B-2736-298-0M (II) and B-SQ-OAF. 3 (III) used in this
study were obtained from Bahtim Kes. otn., Agric., Res. Cent., Ministiry
of Agriculture, Cairo Egypt. Wheat and triticale flours, 72% extraction,
were prepared at Research and kxperimental Lab., North Cairo Milling
Company.

Chemical constituents; Moisture, Crude Protein (N x 6.25), total
carbohydrates, reducing and non-reducing sugars and ash content were
carried out according to A.0.A.C. (1980). Alpha amylase activity was
determined according to AL A .C. (1980) using Falling Number JSystem 1o

determine. Perten liquifaction number (P.L.N) where;

6000

PLN = ———mmm—™@—m———
50-Fglling number

Rheological properties; The rheological properties of the different
doughs were carried out using a Farinograph and bxtensograph tests acco-
rding to A.A.C.C. (1962).

Preparation of bread; The flour of each of the triticsle lines was
mixed with Sekha 69 flour in ratios of 35% triticale: 65% wheat. Flour
samples of 200 gm were mixed with water to form the needed dough. Sodium
chloride of 1% as well as yeast of 2% and 2% sugar were added. The pre-
vious ingredients were mixed and fermented for 1.0 hr at 30°C., The doughs ,
(100 gm each were placedmtrays and baked at 200°C for 10 minutes.

Organoleptic evaluation; Panellstis were ashed for sensory evaluation
of bread appearance, tost, odour, crust color and crumb according to the
method of Pance and Wragg(1868).

RESULTS AND DISCUSSION
Chemical constituents:

Data of chemical constituents of wheat and Triticale flours are pre-
sented in Table (1). Triticaele flours are characterized by higher pro-
tein content especially in the third line. Triticale gluten was lower
than that of wheat flour as it was soft and sticky. Alfa-amylase acti-
ﬁity (PLN) was considerably higher in Triticale flours especially in the
second and third line. However, such results is confirmed by that of
Pena and Bates (1982) who reported that Triticale flours exhibits higher

alfa-amylase activity than wheet flour.

Farinograph test:
The results of this test are shown in Table (2) and illustrated in
Pigs. (1 and 2). Dough of Triticale flour was characterized by lower
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water absorption than wheat dough.
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This 1s due to the higher content

of gluten in wheat (the major water holding constituent of the flour).

Table (1):
(Calculated on dry
Moigt- Prot-
Pl our ure ein
% %
Wheat
Giza 157 13.49 4 .29
Sakha 69 15.85 4 .68
Triticale
B“27O (I) 13-61 5-47
B~2736-208-0M(II)13.92 4.59

B—S2~0AI-L3 (III)14.32

.31

weight basisg).

Carbohydrates %

T.car- redu- non- T. sug-
hydr- c¢ing Red. ars
ates suga- suga~ %
% rs % rs %
67.15 1.31 2.29 3.60
©69.99 1.25 1.93 3.18
71.82 2.42 3.21 5.63
69.77 2.41 3.54 5.95
68.83 2.54 3.83 6.37

Ash
%

Chemical congstituents of wheat and Triticale Flours.

Gluten Perten

wet dry iy
ion
number

30.48 12.31 17.80
34.06 16.08 17.24

23.06 9.59 175.95
14.13 5.43 139.53
20.02 7.50 142.86

Table (2): Parinograph parameters for different wheat, tritical and its

mixed flours.

in
(B

Water Dough Dough Arrival Dough Tolerasnce Valori-
1 our absor- deve- stabi- time weaken-
ption lopment lity ing
% time (min) (min) (B.U)
min)
O 20

Wheat (min){(min)
Giza 157 60.74 4 .0 6.50 1.60 50 90
Sakha 69 63.93 5.0 9.25 1.75 50 95
Triticale
B-270 (I) 60.05 1.7 2.25 0.8 170 210
B-273-298-0M (II) 57.45 2.0 2.50 0.9 140 200
B-S,~0AF-3 (III) 59.09 3.0 3.00 1.8 140 230
Mixtures
A:Sakha 69+Tritic-

ale (I) 59.21 1.5 4 .50 1.0 80 140
B:Sakha 69+Tritic-

ale (II) 58.69 2.0 5.00 1.0 7% 120
C:Sakha 69+Tritic- |

ale (III) 59.05 3.0 4,80 1.0 90 155

dex meter
value
-U)
15 61
- 65
130 32
110 37
120 34
60 42
50 40
70 36

—____-'_“_———ﬂ“—_—_—_—-—-—-—————-——————-———_—_—___.__.___—

Dough development time, dough stability and arrival time were also lower

in Triticale.

Weakening of the dough, which is a result of the break

down of gluten net work after elapsing an appropriate mixing time, was

meagured after 10 and 20 minutes.

Because of the low content of gluten

in Triticale, the weakening values were higher than those of wheat.

Although Triticale flours contained more protein than wheat flour, the

short development time, low absorption and stability indicate that

Triticale has less gluten for dough structure.

Also,

the higher total

sugarg, alfa amylase activity, beside Triticale flour may contsin more

protease which can weaken dough structure than the wheat.

These resgul-

ts are in agreement with those reported by Tsen et al.,{(1973).
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Fig.(l): Farinograph pattern of wheat Giza 157 and different triticale

flours.

Triticale flour II had lesser proteiln

Of the three Triticale flours,
The obt-

content, lower absorption, and poorer quality than tne others.

ained results indicate that Triticale in general has less desirable rheo-
Also the flour

logical farinogrsph properties of the dough than wheat.
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Fig.(2):Parinograph pattern of wheat Sakha 69 and three triticale-wheat

flour mix.
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of the variety Sakha 69 is stronger than that of Giza 157. Therefore,
Sakha 69 was chosen to prepare the suggested dough mixtures of 3%% Tri-
tical flour and 65% wheat flour. Mixing the flour of Sakha 69 with
Triticale flour improved dough stability and weskening comparing with
Triticale since Triticale flour gluten is deficient in queantity and
quality as reported by Unrau and Jenkins (1964)., Mixtures A and C
showed about the same in water absorption, dough stability, dough weak-

ening and arrival time.

Extensograph test:

The results of this test are shown in Table (3).
Table (3): Extensograph pattern of wheat, triticele and its mixtures.

Whesgt Triticale ~ Mixtures

Parameter
Giza Sakhs 1 11 111 A B C

157 69
Dough)extensability 192 186 150 112 152 185 176 189
(m.m

Resigtance to exten- 260 400 300 125 295 270 180 195
sability (B.U)

Dough energy (Cm)2 77.0 119.2 o62.8 18.4 43.0 72.1 41.5 +o6l.6
Proportion number R/E 1.35 2«15 2.0 1l.12 1.94 1.46 1.02 1.03

Triticale Mixtures

I = B=270 A = 65% Sakha 69+35% B-270

II = B=2376-298-0M B = 65% Sakha 69+35% B-2376-298=-0M
111 = B-S2-OAF—3 C = 65% Sakha 69+35% B-Sz-OAF-B.

Iriticaele was chargacterized by lower extensability, especially
line II, compared with wheat. Meantime, resistance to extensability
was notably high in Triticele I and III although it was lower than that
of Sakha ©69. Accordingly, the proportional number was higher in the
first and third line., These results may be attributed to the low quan-
tity and quality of Triticale gluten. LRegarding mixtures, extensabil-
ity increased and resistance to extensability decreased especially in
mixture C and to some extent in mixture A. Mixture B was characterized
by improved extensability and resistance to extensability. In common,
Triticale I and its mixture had tne best values for most extensograph
parameters compared to wheat since mixing Tricale with wheat flours

improves Triticale gluten (Unrau and Jenkins,1964).

Baking and organoleptic qualities of produced bread:

The results concerning the quality of the produced bread are shown
in Table (4). Triticale flours were unsuitable for bread making. Trit-
icale bread had a broken top and pale crust, this may be because fermen-
tation time is shorter compared with wheat. Prolonged fermentation del-
eteriously affected Triticale dough. It could readily rupture the weak
dough structure during baking as mentioned by Tsen et al. (1973). Also
during fermentation, Triticale dough provides the yeast with many nutrients,
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including sugars and soluble nitrogenous compounds to boost the yeast
activity. The formentation differences between Triticale and wheat
flour doughs may result from tne higher activity of amylases and pro-
teases more soluble proteins in Triticale flour (Chen and Bushuk,

1970).

Table (4): Quality of bread produced from wheat, triticale and its mix-
ture according to Fance and Wragg(1968).

Maximum Sakha Triticale Mixture
Bread number 69
10 I II III A B C
Weight gm - 89.69 86.72 B5.92 86.55 87.05 86.96 88.31
Volume cm” - 235 250 200 245 275 245 270
Moisture % - 41.58 137.60 34.50 35,00 38.67 37.82 35.36
General appearance 10 9 6 3 5 8 5 6
Quality of Crust 10 S 4 2 4 7 5 5
Color of Crumb 10 g 5 5 5 T 6 7
Flavor 10 9 5 5 5 6 6 6
Crumb structure 10 g 5 3 5 T 5 6
Elasticity of crumb 10 9 6 2 5 8 4 T
Triticale Mixtures
I : B=270 A: 65% Sakha 69+35% B=270
II : B-2376-298-0M B: 65% Sakha 69+35% B-2376-298-0N
IIT : B-S,-0AF-3 C: 65% Sakha 69+35% B-5,-0AF-3

Mixing Triticale with wheat flour improved the baking quality of the
produced bread specially mixture A which was characterized by higher glu-
ten and lower O( -amylase activity followed by mixture C. The obtained
results indicate that all the mixtures had lesser scores than wheat bread.

‘Such results are in agreement with those of Tsen et al., (1973).

As a general conclusion it can be said that for the baking quality

improvement of triticaele flower in tne supplement of this flour with

wheat flour.
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