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Abstract: Twenty-five freshly laid eggs were collected weekly from each of exotic commercial and local
chicken flocks designated (E) and (I.), respectively. These made a total of 125 eggs each over a period of 5
weeks for the experiment and were analyzed for morphometric characteristics. The mean egg weight values, shell
weight and shell thickness of the exotic layer eggs significantly differed from those of the local clhucken eggs
(p<0.03). The haugh unit value was also significantly higher in the exotic layer eggs but the albumen index of
eggs of the chicken genotypes did not differ (p=0.05). However, mean volk weight was higher (p<<0.05) in the
local chicken eggs. There was hugh correlation (p<0.05) between shell thickness and specific gravity m the
exotic chicken eggs. This was negative in the local chicken eggs. There was no correlation between shell
thickness and yolk weight of the local eggs. Eggs of both chicken genotypes exhibited positive correlation in
respect of volk weight and egg weight values. Eggs of the exotic commercial layers were superior m all the
parameters measures except in yolk weight, which may be partly genetic and partly environmental. However,
as eggs, the composition of both egg types and their biological value were not considered to differ as to give

one or other any nutritional superiority, although differences existed in the morphometric characteristics.
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INTRODUCTION

As an article of food, the chicken egg 1s very high in
protein. Tts amino acid make up is so balanced to qualify
the egg as a reference protein source for measuring other
protein foodstuff and it 13 therefore one of the few foods
produced in pre-packaged form by nature for man!l.
However, certain non-nutriticnal attributes sometines
mfluence the acceptability of eggs by some sophisticated
consumers. For instance the colour of the shell is of no
known nutritional value to man but it affects consumers
preference!®. Others include albumen height, yolk height,
albumen viscosity, egg shell thickness, haugh unit.
However, while these attributes, bear no relationship to
the nutritional qualities of the egg, the shell and its
membrane fulfilled a mainly protective function and act as
a source of calcium for the developing chicks™, the
albumen acts as a moisture and protein for the developmg
embryo and because of its large water content has
specific heat thus protecting the embryo from large
flunctuations of temperature™. The haugh unit as an
expression relating egg weight and height of thick

albumen is most wicely used research measure of albumen
quality™.

In Nigeria, Table eggs are produced primarily
by exotic commercial layers and to a small extent by
local chickens. However, previous research efforts
have shown that although the local chicken perform
very poorly in meat and egg production, it
possesses useful  genetic attributes that can be

harnessed in crossbreeding programme™. It is
generally assumed that eggs

of the exotic chickens
have a better quality than those of the local
chickens, a belief associated with the proper feeding of
the exotic layers while the local chickens are usually
allowed to feed on kitchen waste or exposed to free range
conditions. However, mformation is lacking on the
differences in the morphometric egg quality
characteristics between the exotic commercial layers and
the local chickens.
The purpose of the study was to compare the
physical attributes of the eggs of the two chicken
genotypes under their usual management conditions in

the tropical environment.
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MATERIALS AND METHODS

Twenty-five freshly laid eggs collected randomly
from each of the exotic commercial and local chicken
flocks designated (E) and (L), respectively were analyzed
weekly to make a total of One hundred and Twenty-Five
eggs of each group for the experiment. The exotic
commercial layers were maintained on deep litter and fed
ad libitum on a proprietary mash the composition of which
is shown in Table 1. The local chicken population was
kept on a modified free-range condition where the area
was fenced, water was provided ad libitum and the birds
fed with kitchen wastes to mimic the conditions under
which these birds are normally maintained. Eggs from
the two populations were analyzed independently over
5 weeks for the following morphometric characteristics:
Whole Egg Weight (W G), Yolk Weight (W), Shell
Thickness (SHy), Specific Gravity (S;) Albumen Height
(Ay), Albumen Diameter (Ap), Yolk Height (Y,;) and Yolk
Diameter (Y,). After weighing, each egg was broken into
a flat dish. The Albumen Height (AH), Yolk Height (YH)
and Albumen Diameter (AD) were measured before
separation'™. All weights were determined using a high
precision balance while the linear measurements, Shell
Thickness (SHTH), Albumen Diameter (AD) and Yolk
Diameter (YD) were determined with a micrometer screw
gauge and venier caliper. Specific gravity was determined
using the volume of water displaced by the eggs m a
measuring cylinder and applying the Eq:

Specific Gravity (S;) =  Weight of Egg (g)/Volume of
Water displaced (mL)

Applying the conventional formular™ egg quality
mndices were computed from the morphometric data as
follows:

Albumen Index (A,) = Albumen Height (A, Albumen

Diameter (Ap)

Yolk Index (Y ,)= Yolk Height (Y )/ Yolk Diameter
(Yp)

Haugh Umnit (H,,) = 100 log (A1, TWo; "7 +7.6)

Where Ay is albumen height (mm)
Wi 18 weight of egg (g)

The data collected were analyzed using the
one-way analysis of variance by General Linear Models
(Least squares) procedures oft”. Duncan’s new multiple
range test was used to determine sigmficant differences

Table 1: Proximate composition of the commercial diet used in the
experiment as provided by the manufacturer

Nutrients % Composition
Crude protein 16.0
Metabolizable energy 11.0M7
Calcium 35
Available phosphorus 1.0

Fibre 4.5

Fat 3.0

between means™. Data were also fitted into simple Linear
Regression Model of type Y = a + bx,+ Zij!"".

RESULTS AND DISCUSSION

A summary of the difference between the
morphometric characteristics of the eggs of the exotic
chickens and those of the local chickens is presented in
Table 2. Table 3 shows the regression and correlation
between various parameters of eggs of the two chicken
genotypes. Eggs of the exotic commercial layers showed
superior traits in most of the morphometric characteristics
when compared with those of the local chickens. The
mean egg weight values, shell weight and shell thickness
of the exotic layers differed from those of the local
chickens (p<0.05). Egg weight of the exotic layers was on
the average heavier, with 9.5g as the difference between
the mean weight of the two egg categories. Shell weight
of the exotic chicken eggs was also superior (p<0.05).
These higher values may partly be attributed to the effect
of nutrients in the diet of the exotic chicken, such as
calcium, phosphorus, etc which may be lacking for the
local chickens that were not fed on a balanced diet. Lack
of such nutrients could have a reactive effect on the
morphometric quality traits of the local chicken eggs. The
thicker and heavier shell of the exotic chicken eggs could
be an advantage during transportation.

Haugh umt, which i1s a measure of the albumen
quality™'", was significantly higher in the exotic layers
eggs (p<0.05). This attribute is the widely used quality
measurement of eggs'?. There was however no
signmficant difference (p<0.05) in the albumen index
between the eggs of the two chicken genotypes.

Mean yolk weight, which is a function of yolk mass,
was higher (p<0.05) m the local chucken eggs, being 22.8%
of the whole egg weight as agamst 16.4% in the eggs of
the exotic layers. Asuquo™ had earlier reported such a
higher percentage yolk weight value when they compared
the exotic and the local chicken eggs, although they
found no statistical sigmificance in the difference. The
values of yolk and albumen indices were 0.48 and 0.099 for
the exotic and 0.39 and 0.095 for the local chicken eggs,
respectively Table 2, mdicating higher values for the
exotic commercial layers which 1s a plus for this group.
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Table 2: Comparison of the intemal morphological characteristics of eggs from exotic chickens fed nommal layers diet and those of local chickens in an enclosed

range condition

Mean value (x) of quality parameters

Differences between sample means

Quality parameters X5 X5 Xp X0

Whole egg weight (g) 50.0+2.96 40.5+4.27 9.5
Shell weight (g) 6.2:0.15 4.9£0.56 13
Yolk thickness (g) 11.9+0.98 15.1+1.89 31+
Shell thickness (mm) 0.36+0.048 0.34£0.046 0.023
Albumen index 0.099+0.022 0.095+0.02 0.004
Yolk index 0.48+0.046 0.39+0.042 0.09
Haugh Unit (HU) 79.8+8.72 77.3£7.29 2.5
Specific gravity 1.06040.03 1.063+0.05 0.003

Indicating the parameter with the higher value difference in the local chicken eggs

Table 3: Properties of regression and correlation between various egg quality parameters of the exotic and local chickens egg reared on commercial feed and

modified range condition, respectively

Exotic commercial layers (E-series)

Local chicken (L-series)

Degree Relationship Degree

Relationship R Probability of freedom  Eq. R Probability of freedom
YW =3.67+0.1649 Wgg 0.4976 p<0.01 30 6.521+0.2283 WEG 0.575 p<0.001 33

SHy, = 1.248+0.0985 Wpg 0.5506 p<0.001 30 4.36+0.0127WEG 0.4696 p<0.001 30
SG=0.007+0.0563 SHy, 0.5949 p<0.001 31 1.15+0.0014 Ws 0.0103 No correlation -

SHyy = -1.624+4.843 SG 0.4471 p<0.01 30 7.89+4.1098G -0.4660  p<0.001 54
YI=0.4992 — 0.0014 Yy 0.0334 No correlation 48 0.366+0.001 Yy 0.0373 No correlation 48

HU = -38.90+108.90 8G 0.3988 p<0.05 31 78.67+0.15258G 0.3380 p<0.05 35

H Log HU = -3.61+3.25log - Wy 0.8707 p<0.01 30 Log HU = 1.083+0.5log WEG  0.6459 p<0.001 30

Where: Yy is Yolk weight, SHy is
is  Haugh Unit, Wgs is  Whole egg weight

Shell thickness, SH

There was a highly sigmficant correlation (p<0.01)
between shell thickness and specific gravity (r = 0.4471)
in the exotic breed. The relationship between shell
thickness and specific gravity in the local chicken eggs
was, however negative (Table 3). This may be due to the
fact that the yolk forms such a high proportion of the
whole egg of the local chiclken. There was also lack of
correlation between shell thickness and yolk weight in the
local chicken egg. However, eggs of both genotypes
exhibited positive correlation in respect of yolk weight
and egg weight (r=.4976, p<0.01) for exotic layers and
(r=0.5575, p<0.01) for the local. Linear relationship existed
between Haugh Umnit and specific gravity of eggs of the
two chicken genotypes although there was no significant
difference in the specific gravity of the eggs between the
two. Also within each group the specific gravity did not
show any appreciable change with the eggs size, wlich
agrees with the earlier findings of Rindel™.

CONCLUSION

The study showed the eggs of the exotic commercial
layers to be superior in all morphometric parameters
measured except mn yolk weight. These significant
differences between the genotypes seem partly genetic
and partly environment, which is in agreement with the
report of"l. However, there was no attempt to expose the
local chickens to the same management condition as the

is

Shell weight, YI is  Yolk Index, 8G  is  Specific Gravity, HU

exotic commercial layers since the focus of the
comparison was based on the eggs of the chicken
genotypes 1n their usual condition of management. Avian
eggs have identical chemical composition, so neither the
proximate composition nor the amino acid profile of the
eggs was exammed for any value difference.
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