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 ABSTRACT

This study was conducted to genetically evaluate the relationship between seram alkaline phosphatase

(SAP) and meat quality traits of male and female

hrailer lines in National Animal Production Research

Institute (NAPRI). A total of 350 broiler hirds were used, which consisted of 100 birds each for sire and
dam line and 75 birds each for sire control and dam control. Data on blood and meat quality traits were
analyzed using General Linear Model procedures of SAS (2002). The results obtained indicated that there
was no significant (P>0.05) difference in all the bioche mical traits observed except in the SAP where sire

control showed the highest value of 69.00mg/dL

meat quality trails except in the encrgy value o

abtained in this study revealed that SAP showed

No sienificant (P=0.05) differences were ohserved in
f sire control (3945.3kcal/kg). Genetic correlations
positive and negative correlations with meat quality

waits for the selected lines. It was therefore concluded that, lines had significant effects on SAP and
energy. High genetic correlations between SAFP and meat guality traits are indications of linkage and

pleiotropy effects among these trails.
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INTRODUCTION

The production of broilers in free-range systems
may pose a determined meat traits sought by
consumers of chicken meat, The main differences
in meat quality between free-range and
conventionally rteared chickens are related o
colour, flavour and texture (Castellini et al., 20023,
The differences may be related to sex, due 10
different growth and muscle development
potential between males and femuales (LE Bihan-
Duval, 2004). Broiler meat guality is influenced
by several factors; however, it is mostly by
senetics. Therefore, selection for economic trails
might be induced by several changes broiler
meat guality {Dramsfield and Sosnicki. 1999). A
significant  difference  in SAP  and hlood
hiochemical traits of birds could be of value to
hreeders for selection in carly lite. SAP s an
important enzyme in chicken which is miajorly
found in bones, kidney, liver, plasma and intestinal

mucosa. [t functions w help in absorption of

protein, carbohydrate and fat (Das and Deb 2008).
These functions could pose significant effects on
meat quality traits. Therefore, this siudy was
designed to determine the relationship between
SAP and meat quality traits in male and female
broiter lines in NAPRI, Shika, Zaria.

MATERIALS AND METHODS
The research was carmied owt at the Pouliry

Research Unit of National Animal Production
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Research Institute (NAPRI) Shika, Zaria, Kaduna
State. Shika lies between latitude 11" 12N,
longitude 7" 33°E and at altitude of 640m above
sea level. The area falls within the Northern
Guines Savannah having an average annual
rainfall of 1100mm (Akpa and Jokthan, 1996).

The birds used for this study comprised of 4
groups each of sire line, dam line, sire control and
dam control line in National Animal production
Research Institute (NAPRI). The same type of
feed was given to all the groups, Waler and leed
were provided with standard recommendations.
Six birds were sampled out each from the four
sroups making a total of 24 birds. A portion ol
breast muscle was cut for meat quality analysis
from the sampled birds that were used for carcass
evaluation. Analysis of the proximate composition
of the meat was carried out in NAPRI biological
luboratory according to the methods of ADAC
(1995). Traits measured for meat guality traits
were Protein, Fat, Moisture, and Energy. Blood
samples were taken from the wing veins of the 6
birds sample from each group and stored into non
anticoagulated tube for serum analysis of SAF and
other blood chemistry which include TP and Ach.
Methods described by Bassey et al. (1946,
George et al. (1961) and Abd El Azim (2012)
were adopted for the analysis of SAP, Ach and TP
respectively, Data on blood and meat quality traits
were analyzed using General Linear Model
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procedures  of SAS  (2002). The genetic
correlations between two traits were obtained by
analysis of covariance using a procedure of
statistical analysis system (SAS, 2002). The
general formula for estimating correlation is as
described by Falconer (1989).

COVxy
= —_—
Joit
RESULTS AND DISCUSSION

The result of the least squares means for the
biochemical traits for sire line, dam line, sire
control and dam control is presented in Table 1.
The values of the serum alkaline phosphatase
(SAP) obtained in this study was 64.67u/1 for sire
line, 63.33p/ for dam line, 69.00u/11 for sire
control and 63.17u/ for dam control. The values
for Acetyicholine esterase (Ach) ranged from
19.17 to 21.50mgfdl for all the lines. The values
for total protein (TP) also ranged from 6.83 to
7.08mg/dl for all the lines. There was no
significant (P=0.05) difference in all the
biochemical traits observed except in the SAP,
The significant difference obtained in SAP showed
that there is line effect of SAP and this could pose
advantage of better performance in terms of body
weight. The similarities obtained in the other traits
for all the lines are indications that line had no
effect on these traits, The values of TP ranged
from 6.83 w 7.08mg/dl and SAP ranged from
63.17 1o 64.67u/ and these disagreed with the
value obtained by Abd El Azim (2012) for TP
(4.00) and SAP (143), respectively, The
differences could be due to breed and
environmental effects. The least squures means of
the meat quality traits for male line, female line,
sirg control line and dam control line were
presented in table 2, The values of the energy
runged  from 373572928 o 39453+101.68
Keal/kg and sire control showed significantly
different value from other groups. The values of
the protein were 72.43+1.89%, 69.88+1.80%,
72.60£1.89% and 68.03+£1.73% and the
corresponding values of fat were 11.3340.87%),
13.55£0.87%, 3.24+0.87% and 12.0420.79% for
sire line, dam line, sire control and dam control
respectively. These values were lower than the
vitlues obtained by Eva ef al. (2011). The
differences could be as a result of breed or line
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differences. The non significant differences
obtained in this study for meat quality traits for
sire line, dam line and dam control agreed with the
report of Elie e al. (2010) who stated that the
means of protein (%), fat (%) and moisture (%)
did not differ regardless of the nature of the four
treatments in their study. And it also agreed with
the report of Souza ef al. (2011) who suggested -
that meat composition was not influenced by
genetic strains. The range of fat content obtained
in this study showed that meat of the broilers kept
in NAPRI is palatable and with no health
implication. Correlations between Serum Alkaline
Phosphatase (SAP) and Meat Quality Traits were
presented in table 3. The high and positive genetic
correlations obtained between SAP and protein
and moisture imply that there is strong relationship
among the traits considered. The high and negative
correlation between SAP and fat indicates that
strong and inverse relationship exists between
them. The low correlations between SAP and
energy imply that selection for one trait will lead
to little or no progress. The high and positive
genetic correlations between SAP and protein in
sire line and between SAP and protein, SAP and
moisture and SAP and energy in dam line is an
indication of strong interrelationship hence
improvement in SAP will lead to improvement in
these traits. Genetic correlations among the
proximate composition were low and negative in
dam line between protein and moisture meaning
that weak and inverse relationships exist between
these traits. Strong relationship exists between
positively correlated traits.

CONCLUSION

From the results obtained in this study, the
significant differences obtained in the SAP and
meat quality traits imply they are influenced by
lines. The meat of the broilers kept in NAPRI is
fear for consumprion with no health implication
because of its moderate fat content. High genetic
correlations between SAP and meat quality traits
are indications of linkage and pleiowropy effects
among these traits. It is therefore recommended
that SAP could be used as a marker for selection
for improved meat quality traits,
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Table 1: The least squares means (£5E) of the blood biochemical traits of sire line, dam line, sire control

and dam control

Traits . Sire line Diam line Sire control Dam control

SAP(mg/dl) 64.67+2.830"  63.33+2.830"  69.00£2.830°  63.17=2.830"
Achi{mg/dl) 21.50=1.600 20.83+1.610 21.33+1.600 19.17£1.610
TP{mg/dl) 7.05+0.880 6830 880 7.08+0.880 6.92+0.880

he

= Means with the snme superscript within the same row for a particular parameter are not significantly

(P=0.05) different. SAP=Serum Alkaline phosphatase, Ach=Acetylcholine esterase, TP=Total Protein,

Tabie 2: The least squares means (+SE) of the meat quality traits for male ling, female line, male control

and dam control

Analyzed traits Sire line Dam line Sire control Dam control
Energy(kcal/kg)  3874.94101.68" 3944.7+101.68"  39433+101.68°  37357+92.8°
Protein (%) 72.43+1.89 H9.88+1.89 72.60+1.89 68.03+1.73
Fat (%0) 11.33+0.87 13.55+0.87 13.24+0.87 12.04+0.79
Moisture (%) 74.21+1.89 73.61+1 89 69.74+1.89 T5.52£1.72

"% = Means with the same superscript within the same row for a particular parameter ure sig'njfi:':antiy

(P=0.05) different.
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Table 3: The genetic correlation of serum alkaline phosphatase with proximate composition of meat
quality traits of sire line (above dingonal) and dam line (below diagonal)

SAP il Protein Moisiure Energy
SAP -(1,333 0.539 -(1.744 0222
Fat -0452 -0.773 0.183 |
Protein 0,632 -0.419 (.50 -0.990
Moisiure 0,658 0.811 -0.332 0.036
Energy ().146 | 0.105 0.371

SAP=Serum alkaline phosphatase
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