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Abstract: The present study was conducted using 1120 Ross chicks to determine meat quality of partial substitution of corn with
triticale grain (Feedar) one-day-old unsexed chicks were randomly distributed as a complete randomized block design into eight equal
treatments, each with four replicates (35 chicks/ replicate). The chicks were reared on wood shavings in pens . The area of each pen was
3m2 2mX1.5m). Treatments were diet 1: T1 (The control ,without triticale ) ; T2: (25% triticale replacement of corn ), T 3: (50%
triticale replacement of corn ); T4: (75% triticale replacement of corn ); T5: (100% tritical) ; T6: (Replacement all the energy of corn
with triticale ) ; T7 (use 100% triticale with engyme ) ; T8 : (Replacement all the energy of corn with triticale and enzyme ) . All birds
were fed ad libitum on the same starting (0-21 d) and growing (22—42 d) diets .The chicks sexed in 28 day. At 42 d of age, broilers were
slaughtered  and cutting the carcasses breast to estimate some quality characteristics of meat. Sensory evaluation (Tenderness,
Juiciness, Flavor, Texture, Overall acceptance and General appearance ) were significantly higher (P<0.05) in T, group compared
with other groups ,and were significantly increased (P<0.05) in physical dissection and decreased in thawing and cooking loss when
compared with another treatment. Tenderness, juiciness and flavor and texture were not effected by sexes , while males has got the
highest score for overall acceptance and general appearance compared to females .Males increased in physical dissection and thawing
loss and decreased in cooking loss. In conclusion , the current study suggested that T, ( 100% triticale with enzyme ) had good quality

characteristics of broiler breast meat .
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1. Introduction

Triticale is an alternative cereal grain that is a hybrid of
wheat and rye(Korver et al.,2004). These species were
crossed with the intention of producing a grain with the
feeding characteristics of wheat and the winter hardiness,
drought and disease resistance of rye (Boros, 1999). Triticale
has an excellent productivity potential (Gatel et al., 1985;
Vohr et al.,, 1991) and a greater flexibility to adapt to
difficult agronomic conditions than wheat (Gatel et al.,
1985).However, early triticale varieties had poor feeding
characteristics relative to wheat, and triticale developed a
reputation of being unsuitable in poultry diets ( Fernandez
and McGinnis, 1974; Wilson and McNab,1975).0ne of the
outstanding features of triticale has traditionally been its
protein content. Gatel et al. (1985) reported that with an
equal crude protein content, triticale is richer in lysine than
wheat, comparable to wheat in threonine and sulfur amino
acid contents but slightly poorer in tryptophan than wheat.
Salmon (1984) found that triticale contained more lysine,
arginine, aspartic acid, and alanine than wheat.

In recent years, the poultry industry has experienced an
unrivalled rate of growth. This can be attributed to poultry
having relatively low production costs, high nutritional
values, rapid growth rates, and a great number of further-
processed products (Barbut, 2002). Boneless breast meat is
the most popular meat in the American household and Iraqi
market. Increasing demand by consumers has led the
industry to find methods for increasing production of
boneless meat without negatively affecting overall consumer

acceptance and ensuring product uniformity.Changing
consumer demand in the Iraq has influenced the markets for
all types of meat.

Increasing muscle mass (especially breast meat yield)or
growth rates has been the focus of chicken genetic selection
in meat lines for decades (Dransfield and Sosnicki, 1999;
Havenstein et al., 2003)

The purpose of the present study was to compare the meat
quality of broiler chicks feed diets containing triticale at
different replacement levels of corn .

Although not investigated in the present study, the effects of
modern cultivars of triticale on meat quality characteristics
may be an interesting area for future research.

2. Materials and Methods

A total of 1120 one-day-old unsexed Ross TM, in poultry
research station /Animal Department /State Board of
Agriculture / Ministry of Agriculture, chicks were randomly
distributed as a complete randomized block design into eight
equal treatments, each with four replicates (35 chicks/
replicate). The chicks were reared on wood shavings in pens
. The area of each pen was 3m2 (2mX1.5m). Treatments
were diet 1: T1 (The control ,without triticale ) ; T2: (25%
triticale replacement of corn ), T 3: (50% triticale
replacement of corn ); T4: (75% triticale replacement of
cornR ); T5: (100% tritical) ; T6: (Replacement all the
energy of corn with triticale ) ; T7 (use 100% triticale with
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enzyme ) ; T8 : (Replacement all the energy of corn with
triticale and enzyme ) . All birds were fed ad libitum on the
same starting (0-21 d) and growing (22-42 d) diets .The
chicks sexed in 28 day. At 42 d of age, broilers were
slaughtered  and cutting the carcasses breast to estimate
some quality characteristics of meat.

The degree of sensory evaluation of flavor, tenderness,
juiciness and overall acceptance of cooked meat by boiling
determined according to Lee et al. (1997). A 7-point hedonic
scale (7-like extremely, 1-dislike extremely) was used to
evaluate the following attributes. Ten staff members of the
college of agriculture and graduate students most of whom
had participated in previous consumer panels work as
panelists, were given the details about this panel and we do a
primary panel before the essential test which we adapted in
this study. We depending the standard point to control on
varieties which may effect the degree of panel: Time of the
test in 11 O'clock (A.M.), degree of cooking temperature,
time between cooking and test, drinking water in 250C
between the test and other, finally the size of the pieces
which we tested.

Physical dissection was estimate according to AL-Hajo (
2005 ) ,Thawing loss was estimate according to Young and
Lyon ( 1997 ), while cooking loss was estimate according
to Rasmussein and Mast(1989).

The data were analyzed using Complete Randomized Design
and Multiple Regression. The calculation was preformed by

the SAS package programmers (SAS, 2001). LSD test was
used to determine significant differences.

3. Results and Discussion

Tenderness is a major quality determinant and also an
important sensory characteristic of meat . Meat tenderness
mainly depends on muscle fiber size, collagen content and
solubility and water and lipid content(Baeza et al.
,2013).Also,many factors can affect meat tenderness;
especially, postmortem(PM) deboning time can have a large
influence (Cavitt et al.,2005). Lyon and Lyon (1997), using
broiler fillets deboned 2, 6, and 24 h postmortem, reported
Pearson correlation (r) values more than 0.9 for sensory
descriptive attributes hardness and cohesiveness.

Result in table (1) illustrate that T > and T ; got the highest
(P < 0.05) degrees of sensory qualities of the tenderness,
which ranged from tender to very tender , and did not differ
significantly for the treatment T ; , and there were not
significant differences between another treatment . Given
that in the study carried out by Fanatico et al. (2007) the
birds used for the evaluation were different genetic strains
and raised for different days, the differences in shear force
among the different weights of cooked fillets could result
from the genetic lines, bird ages, or the interaction of genetic
lines and bird ages. Abdullah and Matarneh (2010)attributed
the increase in shear force values of breast meat from the
heavy broiler carcasses to an increasing amount of
connective tissues in the meat.

Table 1: Effect of feeding different ratios of triticale on sensor evaluation of broiler breast meat

Treatment | Tenderness| Juiciness | Flavour | Texture | Overall acceptance | General appearance
Ty 5.14 ab 5.57 ab 536 b | a 5.57 536 a 5.56 a
T, 5.86 a 529 b 536 b | 257 ¢ 414 b 4.79 cb
Ts 321 ¢ 357 ¢ 4.79 be | 4.64 ab 4.04 b 357 b
T, 4.21 be 421 ¢ 492 be | 2.50 ¢ 243 ¢ 229 ¢
Ts 3.86 ¢ 3.64 ¢ 4.50c | 2.64 ¢ 243 ¢ 2.14 ¢
Te 4.00 ¢ 379 ¢ 45 ¢ 2.71 ¢ 3.14 ¢ 2.29 ¢
T, 6.14 a 6.21 a 6.14 a | 543 a 5.50 a 5.57a
Tg 4.07 ¢ 4.14 ¢ 450 ¢ | 3.14 b 4.71 be 443 cb

Dissimilar superscripts at the same coloum means significant (P<0.05)

Savage et al. (1987) investigated the physical and sensory
quality of cooked meat from aged breeder turkey toms fed
diets containing varying amounts of triticale ,they found that
tenderness increased with increasing amounts of dietary
triticale as determined by observations of Warner-Bratzler
shear values (P<0.05) and sensory panel scores (P<0.05) .
Thus,they reported that tenderness of cooked turkey meat
from aged breeders can be influenced by diet . Odland et al.
(1955) reported a similar finding in market aged turkeys.

Data in Table ( 1) indicates that T ; had a higher (P < 0.05)
degrees of sensory qualities (Juiciness) ranged from
juiciness to very juiciness, and there were no significant
differences between T ; and T , which obtained score
between medium juiciness to juiciness . There were no
significant differences between the other treatments. Savage
et al. (1987) investigated the physical and sensory quality of
cooked meat from aged breeder turkey toms fed diets
containing varying amounts of triticale, they found that

sensory juiciness increased as the amount of dietary triticale
increased.

The flavor (Table 1), T ; rang from strong flavor to very
strong , no significant differences between T 1 and T ,, while
there were no significant differences between another
treatment. Abdullah and Matarneh (2010) suggest that breast
fillet weight may influence both sensory flavor and texture
quality of meat. Savage et al. (1987) investigated the
physical and sensory quality of cooked meat from aged
breeder turkey toms fed diets containing varying amounts of
triticale, They reported that no significant effects of triticale
in diet were noted for panel scores of the triticale diets when
compared with results in control fed male.

Zhuang and Savage (2012) found that the cooked light fillets
have a negative flavor ,or more cardboardy, compared with
the heavier fillets ,and the medium fillets taste less sour than
either the lighter or the heavier fillets, the difference is only
0.2 points in a 0 to 15 intensity scale.
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Texture are illustrated in Table (1), T and T got the highest
(P < 0.05) degree of sensory qualities, ranging from soft
texture to very soft texture , and there were no significant
differences between the other treatments . Without any
explanation of the causes for the texture differences, Pragati
et al. (2007) concluded that use of broilers of heavy weight
(>2000 g live weight) would benefit the quality of further-
processed chicken products. These results demonstrate that
both chicken growth rates and body weight affect the
sensory quality of cooked breast meat

Shear force has been widely used as an indicator for sensory
texture quality attributes tenderness , hardness, and
cohesiveness for both red meat and poultry breast fillets due
to the strong and significant correlations between WB shear
force values and the sensory evaluation scores (Dikeman et
al., 2005; Xiong et al., 2000).

Johnson and Eason (1988) observed that growth of broiler
chickens was similar whether triticale or wheat was the
cereal source in diets that contained 50% cereal and were
equalized for nutrient content. Similarly, Vieira et al.(1995)
found that the graded inclusion of triticale up to 40%
(substituted for corn) had no negative effect on weight gain
or final weight of broilers. In those studies, the limited
replacement of the main cereal grain might have hidden any
negative effects of triticale. Complete replacement of corn
with triticale in the diets of White Leghorn pullets did not
affect BW (Lesson and Summers, 1987).

Charalambous et al. (1986) observed that carcass yield,
carcass plus edible giblets yield, and dressing percentage

were higher in birds fed corn or corn-triticale diets than in
broilers fed a diet with triticale as the only cereal grain .And
thus effected the sensory evaluation score .

Overall acceptance (table 1), T ; was also accepted in
high(P<0.05)degree of score and did not differ significantly
from the Ti. And there were no significant differences
between the other treatments. Texture and flavor are
important sensory characteristics of meat, which can
strongly influence overall consumer acceptance and choice
of meat, Fanatico et al. (2005) reported that either growth
rates or live bird weights affected the sensory flavor
intensity or acceptance of breast meat. General appearance
illustrated in ( Table 1) we can observed that T4, and T ;
had a significant increased , ranged from medium to be
desired appearance.

The genotypes, slaughter ages, or further processing
techniques by themselves can significantly affect sensory
quality and functionality of chicken breast meat(Northcutt,
2006; Fanatico et al. ,2006, 2007 ; Alvarado and McKee,
2007; Saha et al., 2009).

Although such small differences perceived in a sensory
descriptive evaluation may not be important to overall
consumer acceptance of cooked chicken breast meat.
Tenderness, juiciness and flavor and texture (Figure 1) were
not effected by sexes, while males has got the highest score
for overall acceptance and general appearance compared to
female.

Liata latatala
B L RS

Figure 1: Effect of sex on sensory evaluation of broiler breast meat feeding different ratio of triticale

We can notes that treatment T; got the highest degree of
sensory evaluation, while the treatments T, and Ts had a
lower score of sensory evaluation. There is no published
study that directly addresses how Triticale affects sensory
quality or profiles of cooked chicken meat in peer-reviewed
journals.

Chicken breast meat contains less connective tissue than
beef (Zorba and Kurt, 2006).Protein characteristics and
physicochemical properties of red and white meat were

different from each other (Zorba and Kurt, 2006, 2008). The
ratio of myofibrillar proteins in the protein composition
related to structure of protein matrix and that explain the
differences between breast and thigh meat.

Physical dissection (Table 2)we found that T 4 and T ; was
significantly higher (P < 0.05) compared within each
treatment, whereas T s and Te decreased significant (P <
0.05) when compared within each treatment , and there were
no significant differences between another treatment.
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Thawing loss is shown in Table (2) ,T; were significantly
decreased and did not differ from T , and T3 , and there were
no significant differences when compared within each
treatment .And we can notes that the treatments T s and Te
got the highest percentage of thawing loss. Rammouz et
al.(2004) said that the effect of pH, on drip loss is a (charge
effect) as pH decreases ,the repulsion forces between the
myofibrils decrease because pH is approaching the
isoelectric point of myofibrillar protein ,thus reducing the
space available for water in the cell. Indeed, muscle
glycogen would bind 2 to 4 g of water per g of muscle
(Greenleaf et al.,1969).This could lead to an excess of free
water relative to the protein network available to hold it,
thus inducing an extra release of water during cooking
(Rammouz et al.,2004).

Table (2) :Effect of feeding different ratios of triticale on
physical parameters of broiler breast meat.

Treatment |Physical Dissection | Thawing Loss |Cooking Loss
T, 66.13 ¢ 204 b 15.86 d
T, 73.81 b 283 b 16.89 d
T, 72.74 b 299 b 22.17 b
T, 80.88 a 3.11 a 20.13 ¢
Ts 62.49 d 3.14 a 23.62 a
Te 62.46 d 3.05 a 23.82 a
T, 83.07 a 2.16 ¢ 16.66 d
Tg 76.34 b 3.14 a 21.66 b

Dissimilar superscripts at the same coloum means
significant (P<0.05)

Treatment T ; has the lower (P < 0.05) percentage of
Cooking loss(Table 2) and did not differ significantly with
treatment T , and T ; while T s and T ¢ was increased
significant (P < 0.05) in the percentage cooking loss
compared within each treatment . AL-Fayad et al. (2011)
reported that the increase in skin fat deposition reduce
cooking loss,the fat protect the fluid within the muscle and
prevent it from loss. Savage et al. (1987) investigated the
physical and sensory quality of cooked meat from aged
breeder turkey toms fed diets containing varying amounts of
triticale ,they reported that cooking loss and drip loss
declined as the amount of dictary triticale increased.
Promeyrat et al.( 2010) found that because of the
denaturation of protein during heating, the fibers shrink,
water distribution within the myofibril matrix changes and
this results in cooking loss .

Figure (2) shown the effect of sexes on physical dissection
of broiler breast meat, males increased (P<0.05) in weight
of physical dissection compared with females and that
because of increase the weight of males compared with
females (AL-Fayad et al., 2011). AL-Hajo (2007) found that
males broiler have higher physical dissection than female.
And males also were higher in thawing loss (Fig.3)
compared with females, while females were a significant
(P<0.05) increased in cooking loss (Fig.4) compared with
males  because female superiority in increasing fat
deposition comparable with male because of the continuous
movement of male which leads to energy consumption more
than females and decreased fat deposition (AL-Fayad et al.,
2011).

8 4
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Figure 2: Effect of sex on physical dissection of broiler
breast meat feeding different ratio of triticale

Figure 3: Effect of sex on thawing loss of broiler breast
meat feeding different ratio of triticale

Figure 4: Effect of sex on cooking loss of broiler breast
meat feeding different ratio of triticale

This finding is in contrast with the result published by
Fanatico et al. (2005) who found that female broilers
had more drip loss than did male.

Effect of alternative feed grains should be added to the
factors of an animal’s acceptance and economic
performance that are already use to determine the final
salvage value of age bird carcasses (Savage et al.1987). The
chemical composition of triticale is sufficiently different
from corn and soybean (Lorenz,1974) that chicken meat
characteristics can be altered by feeding diets containing this
feed stuff .
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