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Abstract

This study assessed the quality of bread produced from triticale flour and wheat composite flour. Wheat (Dendea variety) 
and Triticale were obtained from wheat breeding breeding program at Holeta Research center. They were thoroughly 
dried, milled, sieved and packed. Six blends were prepared by homogenously mixing wheat flour with triticale flour in the 
percentage proportions: (100:0), (90:10%), (80:20%), (70:30%), (60:40), (50:50) and later used to bake bread. The physical 
and chemical properties of flour and bread samples made from the flour were examined. Panelists were assigned to assess 
the bread samples as well. The result of the proximate, water absorption, oil absorption and sensory result of the flour and 
bread samples showed that the water absorption of wheat (Denda) was 1.62% while for Triticale was 1.25% which indicates 
the triticale flour absorbs less water than wheat flour. The ash content of triticale (1%) was higher than the wheat (Denda) 
indicates the mineral content was higher compared to wheat. The protein content between treatments were not significant 
different at p <0.05. The ash content of the bread samples were higher compared to the control indicates the flour of triticale 
increase the mineral content of the bread sample increase. Treatment 1 (control) the taste were higher (4.5%) compared 
to the other bread sample. The texture of the bread were significant different between the treatments at p<0.05.The overall 
acceptability of the bread samples were significant different at p<0.05 compared to the control (T1:5%) up to Treatment four 
(4%) accepted bread formulation. Hence, it was concluded that wheat flour could be substituted with triticale flour up to 
30%level in bread making which will still retain much of the nutritional and sensory property.    
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Introduction

Rapid increases in world population demand 
concomitant increases in food production, particularly of 
cereal grains, the main source of nutrients for both humans 
and animals. However, further increases in cereal production 
must occur while preserving the environment and natural 
resources. Therefore, production increases must come 

mainly from enhancing the yield potential of new crops and 
not from expanding the global cultivated area.

Triticale (X Triticosecale Witt Mack) the product of 
wheat and rye hybridization has demonstrated high yield 
potential even under marginal growing conditions and 
could be a very attractive alternative for raising cereal 
production globally. Unfortunately, recent estimates FAO 
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indicate that the area sown to triticale worldwide is 
approximately 3 million ha, slightly higher than a decade ago. 
Despite the high productivity of triticale, global production 
is increasing slowly, and the crop has not yet become well 
established in local or world markets. The main reason for 
the lower-than-expected production is that triticale, a good 
source of protein and energy, is used mainly for animal feed 
but very little for human consumption.

Triticale can be milled into flour using standard wheat 
or rye flour-milling procedures. However, the wheat milling 
process is more suitable for obtaining maximum triticale flour 
extraction rates, mainly because rye flour milling precludes 
the use of smooth rolls (smooth rolls tend to flake rye 
middling’s due to their high pentosan content) thus reducing 
flour extraction rates. Early triticale lines tended to produce 
low flour yields due to long grains with incomplete plumpness, 
which made it difficult to obtain high extraction rates of low 
ash  flours.  More  recent  triticale  possessing improved grain 
shape and plumpness have flour yields equal or closer to 
those of wheat. At low ash content, semi-hard and soft 
triticales show higher flour extraction rates than do hard 
triticales, which in this sense resemble durum wheat more 
than bread wheat.

One of the traits that made triticale attractive as food is its 
good protein nutritional value, particularly its high lysine 
content which is not found in other cereals made it unique. 
Triticale flours produce weak dough due to low gluten content, 
inferior gluten strength and high levels of alpha-amylase 
activity. Weak dough is unsuitable for the manufacture of 

wheat-type leavened breads and snacks requiring medium-
strong to strong dough properties. Acceptable quality 
attributes can be prepared with wheat-triticale blend with 
the best possible baking quality and formulation.

Material and Methods

Plant Materials

The plant material was collected from the (5kg of 
Triticale and wheat sample) wheat breeding program at 
Holeta Agricultural Research Center, Ethiopian Institute of 
Agricultural Research. 

Both the plant materials were the new variety (the 
improved variety). Experiments were carried out in the 
Ethiopian Institute of Agricultural Research Food science 
and Nutrition Laboratory during the study period.

Wheat Flour Preparation

Manually cleaned whole wheat and Triticale were milled 
finely by using 0.5mm sieve size of (perten laboratory mill 
3100) sample miller and prepared for blending.

Flour Formulation

The cleaned and prepared flour was blended according 
to appropriate product development.

By using ratio formulation software Wheat and Triticale 
flour were blended in the ratios of the following (Tables 1 & 
2):

Treatments
Wheat –Triticale flour formulation

Wheat Flours in gram Triticle Flour in gram
T1 100% W.F (200g) 0.00 gram
T2 90%(180g) 10%(20g)
T3 80%(160g) 20%(40g)
T4 70%(140g) 30%(60g)
T5 60%(120g) 40%(80g)
T6 50(100g) 50%(100g)

Table 1: Formulation of samples.

Ingredients Quantity in grams
yeast 2.5

Fat(oil) 10
water 150ml

Table 2: Recipe for the production of breads.

Bread Preparation 

The milled sample was mixed with enough amount 
of water using stain less steel Bowel. After kneading the 
dough was allowed to ferment until it expand. Following 
fermentation it was molded into cylindrical shape. After 
molding the dough was placed in the baking pan in a cabinet 
pre heated oven. As the bread became enough to be stopped 
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it was taken out of the oven.

Nutrient Analysis

The Association of Official Analytical Chemist (AOAC) 
procedure was used to determine the nutrient Compositions 
(crude protein, moisture content, crude fat, total ash, dry 
matter) of the wheat, Triticale flour and Bread samples made 
from the blends of the above flours. 

Sensory Analysis

Sensory evaluation was carried out using 10 panelists. 
The sensory attributes assessed was taste, aroma, texture, 
crumbness, color and overall acceptability. These panelists 
was instructed to rate the breads based on 5-point hedonic 
scale ranging from 5=like very much to 1=disliked very much. 

Proximate Analysis

The Association of Official Analytical Chemist procedure 
was used for Proximate Analysis crude protein, crude fiber, 
crude fat, moisture, ash and carbohydrate.

Experimental Design and Data Analysis

Completely Randomized designs (CRD) for nutritional 

data as well as for sensory scores were used. Analyses for 
the nutritional and sensory data were carried out using SPSS 
software. 

Result and Discussion

Physical Characteristics of Flour and Chemical 
Composition of Bread Samples

The functional property and nutrient content of the flour 
of wheat and triticale were observed (Figure 1). The water 
absorption of wheat (Denda) was 1.62% while for Triticale 
was 1.25% which indicates the triticale flour absorbs less 
water than wheat flour. Regarding to the oil absorption 
the oil absorption of triticale (1.25%) was hgher than 
wheat (1.12%) (Table 3). The ash content of triticale (1%) 
was higher than the wheat (Denda) indicates the mineral 
content was higher compared to wheat. Generally the water 
absorption moisture content and protein content of wheat 
flours were higher than triticale while oil absorption, ash and 
fat content of triticale flour were higher than wheat (Denda 
variety) (Table 3). The absorption of more water during 
mixing is a typical characteristic of composite starches [1]. 
Several studies also reported that the dough made from 
composite flour absorbed more water than that made from 
wheat flour alone [2].

     

Figure 1: Physical Characteristics of Flour and Chemical Composition of Bread Samples.

Flour Water absorption Oil Absorption MC PC Ash Fat
Wheat (Dendea) 1.62±0.88 1.12±0.17 12.25±1.17 8.88±0.29a 0.5±0.00 1.25±0.35

Triticale 1.25±0.35 1.25±0.00 10.25±0.35 7.24±0.09b 1±0.7 1.6±0.00

Table 3: Functional Property and Nutrient content of Flour.

The moisture content between the treatments were 
significant different at p<0.05. The moisture content of 
the bread sample (T3:41.5%) was higher compared to 
the control bread sample (T1:31%) (Table 4). The protein 
content between treatments were not significant different at 

p <0.05. The protein content of the bread sample decrease 
from T1 (Control) 10.28 to T6 (9.24) indicate the flour of 
triticale increase the protein content of the bread sample 
decrease (Table 4). The ash content of the bread samples 
were higher compared to the control indicates the flour of 
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triticale increase the mineral content of the bread sample 
increase. The fat content between the treatments were not 
significant different at p <0.05. The fat content of the control 
(T1:1.6%) which is higher compared to the other treatments. 

Generally The nutrient content between treatment protein 
and ash were significant different at p<0.05 for Moisture 
content and fat content (Table 4). 

Treatment
Nutrient content

Moisture content Protein content Ash Fat
T1 31±2.12b 10.28±1.2 1.5±0.0 1.6±0.0a
T2 38±0.00a 10.2±0.29 1.75±0.35 1.2±0.14cd
T3 41.5±0.71a 10.16±0.18 2.0±0.00 1.25±0.07bc
T4 38.00±0.00 9.6±0.41 2.00±0.00 1.45±0.07ab
T5 28.5±3.55b 9.26±0.06 2.00±0.00 1.0±0.14d
T6 23.5±2.12c 9.24±0.04 1.75±0.35 1.4±0.00abc

Table 4: Nutrient content of formulated Bread.

Sensory Evaluation

Sensory Properties of Bread Samples: The taste of bread 
between treatments there were not significant different at 
p<0.05. Treatment 1 (control) the taste were higher (4.5) 
compared to the other bread sample (Table 5). The texture of 
the bread were significant between the treatments at p<0.05.
The aroma of bread between treatments were not significant 
different at p<0.05.The overall acceptability of the bread 
samples were significant different at p<0.05 compared to the 
control (T1:5%) up to Treatment four (4%) accepted bread 
formulation. In general up to treatment four (70 wheat: 

30 triticale) acceptable taste, color, aroma and over all 
acceptability (Table 5). This observation is consistent with 
previous reports by Eddy, et al. [3] that observed changes in 
the quality of bread produced from cassava-wheat composite 
flours at different levels of substitutions. In general interms 
of the nutrient content and sensory test from T1 (control) 
to treatment T4 have acceptable bread product in which the 
processing quality of triticale improve to utilize it as bread. 
Olaoye & Onilude [4] in their report also affirmed this by 
suggesting that addition of breadfruit flour to wheat flour up 
to10% level will give bread without changing its organoleptic 
properties [5-15].

Treatment
Sensory test

Taste Texture Aroma Over all acceptability
T1 4.5±0.7 4±0.00ab 4±1.14 5±0.00a
T2 4±0.00 5±0.00a 3.5±0.70 3.5±0.07bc
T3 4±0.00 4±1.41ab 3.5±0.70 4±0.00b
T4 4.5±0.70 2.5±0.70b 2.5±0.7 4±0.00b
T5 3.5±0.7 3±0.00ab 3±0.00 3±0.00c
T6 4±1.40 3±1.41ab 2±0.00 3±0.00b

Table 5: Sensory data using Five point Hedonic scale.

Conclusion

The water absorption moisture content and protein 
content of wheat flours were higher than triticale while oil 
absorption, ash and fat content of triticale flour were higher 
than wheat (Denda variety). The absorption of more water 
during mixing is a typical characteristic of composite starches. 
The ash content of the bread samples were higher compared 
to the control indicates the flour of triticale increase the 
mineral content of the bread sample increase. In general up 

to treatment four (70 wheat: 30 triticale) acceptable taste, 
color, aroma and over all acceptability indicates triticale can 
be utilized in the form of bread up to 30 % triticale flour 
substitution.
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