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ABSTRACT

The objective of this study was to compare the proximate composition, internal and external qualities of
eggs from four species of poultry (exotic chicken; ISA brown, local chicken: normal feathered, guinea
fowl and quail), marketed in Samaru Zaria, Nigeria. A total of 240 eggs (60 for each specie) was
purchased within the Samaru environment in Zaria, Nigeria. Data collected was subjected o one way
analysis of variance procedure of SAS. Results showed that for most of the internal egg quality traits
studied, exotic chicken had the highest value followed by guinea fowl and local chicken. The albumen pH
ranged from 7.84 (for quail egg) to 8.35 (for guinea fowl egg), which is within normal pH range of 7.5 1o
8.5 reported in literature. For external egg quality traits, the results showed that, there was significant
difference (P<0.05) for most of the tested parameters. The exotic chicken egg is significantly (P0.05)
heavier (56.116g) than others. This translates o other related traits as egg length and egg diameter, which
were significantly higher in eggs from the exotic chicken s compared to eggs from other poultry specics.
However, eggs from guinea fowl had the highest value for egg shell thickness (0.414mm) and egg shell
weight (7.116g) compared to eggs from other poultry species. This means guinea fowl eggs may have
advantage over eggs from other poultry species to withstand cracks and breakages during handling and

transportation.

INTRODUCTION

Poultry egg is a rich source of high quality protein
and provides a unique source of nutrient for
humans (Okoh, er al, 1989), In Nigeria, different
poultry species contribute significantly to the
annual animal protein supply to the populace
(Tkeobi ef al, 1999). Poultry eggs are good sources
of income and are of particular significance in
scientific research, such as vaccine production
{ Adebambo, 2005). The egg is a complex structure
distinguished by having four different parts; the
ega shell, shell membrane, albumen and yolk
When epos are for human consumption, it is
important that they are suitable for this purpose
{Kabir et af., 2014). This will be determined by
both the internal ond external guality of the egg
{Smith, 1990). Quality has been defined by
Kramer (1951 ) as the propertics of any given food
that has influence on the acceplunce or rejection of
this food by the consumer. Egg quality is
composed of those charactenistics that affect its
acceptability 10 consumers such as cleanliness,
freshness, egg weight, shell guality; yolk index,
albumen index, Haugh unit and chemical
composition (Stadelman, 1977; Song er al., 2000).
Egg quality is a general term which refers to
several standards which define both internal and
external quality, External quality is focused on egg
shell cleanliness and thickness, egg weight, height,
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width and shape whereas internal quality refers to
albumen cleanliness and viscosity, yolk gquality
and absence of blood spots (Jacob e al, 2000;
Kabir et al., 2014), Unlike external (shell) guality,
intermal quality of the egg begins to decline as
soon as the egg 1s laid. It was reported by Kabir
and Muhammad (2011) that, although factors
associated with the management and nutrition of
the hen do play a role in internal egg quality, egg
handling and storage practices do have a
significant impact on the guality of the ege
reaching the consumer. The objective of this study
is to determine the proximate composition of eggs
from different poultry species and compare their
internal and external qualities for the benefit of the
consumer (1 and around Samaru, Zuria

MATERIALS AND METHODS

The experiment wias conducted at the biochemistry
laboratory of the Department of Animal Science,
Fuculty of Agriculture, Ahmadu Bello University,
Samaru, Zaria, Kaduna state, Description of the
study area was earlier given by Kabir and Olufemi
(2013), Two hundred and forty eggs (60 from each
af the 4 species) produced by local chicken
{normal feathered), exotic chicken (ISA brown),
guinea fowl and Japanese quail, were used, The
eggs were purchased fresh from Samaru, Zaria.
The parameters for external egg quality trails
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include egg weight (EW1), egg length (EL). egg
diameter (ED), egg shell weight {ESW1) and egg
<hell thickness (EST). The internal egg quality
iraits include albumen weight (AlbWt), albumen
height  (AlbHt, albumen dinmeter (AlbDY),
albumen pH (AlbpH). yolk weight (YIKWt), yolk
height (YIkHt), yolk diameter (YTkD), volk pH
(YlkpH). The parameters used for proximate
analysis include dry matter (DM), crude protein
(CP), vil, ash and nitrogen free extract (NFE). All
weight measurements were taken in grams while
length measurements were in millimeters and
centimeters. Proximate analysis of the epg was
also carried out, Data collected was subjected to
one way analysis of variance procedure of SAS
(2003). Significant means were separated using
Duncan Maultiple Range Test, (Duncan, 1933).

The following statistical model was employed:

Y= +Bi+ey
Where: Y= Individual observation, L= Owverall

mean, B,. Effect of the i" poultry species (i= 1, 2,
3, 4) and ;= Random efor.

RESULTS AND DISCUSSION

Proximate Analysis; The proximate composition
of eggs from four species of poultry was shown in
Table 1. The dry matter, crude protein and oil
contents of ISA Brown eggs were significantly
different (P<(L05) from the others. The oil content
of quail egg obtained in the present study was
lower than that of Japanese quail reported by Song
et al.. (2000), This could be due 1o differences in
strains of quails used, seasonal factor, feed and age
of birds (Nagzarian e afl, 1991 Tanabe and
Quawa, 1973; lzat er al., 1986), Quail ezgs had
the highest ash and nitrogen free extract conlent.
External Qualities: Table 2 shows the exlernal
quality traits-based on various poultry species. The
epes from exotic chicken had the highesi egg
weight, egg length and egg diametet, Guinea fowl
eggs had  significantly (P<0.05) higher shell
thickness and shell weight, which could be the
reason for the better shell strength known for
guinea fowl eggs. This observation confirmed the
carlier findings of Okezie, (2006), who attributed
this as advantage over other eggs (o withstand
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cracks and breakages during handling and
(ransportation.
Internal Qualities: Table 3 shows the internal
quality traits for eges from various poultry species.
The exotic chicken had the highest albumen
weight, albumen height and albumen diameter. No
significant difference (P>0.05) was observed for
the albumen diameter of guinea fowl eggs and that
of local chicken eggs. Similarly, there was no
significant difference (P=0.05) between the yolk
weight of eggs from exotic chicken and those from
guinca fowl. The yolk weight of eggs from guinea
fowl and local chicken were at par. The albumen
height and yolk height of exotic chicken and local
chicken eggs were significant (P<0.05) different.
The yolk diameter and yolk pH of guinca fowl
eggs and local chicken eggs were not significantly
different (P=0.05). The albumen pH obtained from
eggs of various poultry species studied herein
ranged from 7.84 (for quail egg) to 8.35 (for
guinea fowl egg), which is within normal pH range
of 7.5 to 8.5 indicated by Silversides and Scott,
(2001), In a newly laid egg the albumen pH lies
between 7.6 and 8.5. During storage, the albumen
pH increases al a temperature dependent rate 1o a
maximum value of about 9.7 (Heath, 1977). After
3 days of storage at 33°C, Sharp and Powell
(1931) found an slbumen pH of 9.18. Afier 21
days of storage, the albumen had a pH of 9.4
regardless of siorage temperature hetween 33 and
354 (Li-Chan er al, 1995), Heath (1977)
ohserved that when carbon dioxide (CO;) loss was
prevented by the oiling of the shell, the albumen
phi of #.3 did not change over 4 T-duy period of
storaze at 22°C. In oiled eggs stored at 7°C.
albumen pH dropped from 8.3 1o 8.1 in seven days
(Li-Chan er ol 1995}, Increases in albumen phl
e due to CO-+ loss through the shell pores, und
depend  on  dissolved  COu hicirbonate ions,
curbonate ions and protein equilibrium
Conclusion: Based on the findings of this study,
exotic chicken and quail eggs had the best egg
quality. This may be attributed to the diverse use
of exotic chicken's eggs and the medicinal
attributes of quail eggs. On the ather hand, guinea
fowl eges are strong with thick egg shell, which
are more resistant to handling and transportation
hreakages.
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Table 1. Proximate composition of eggs from various pouliry species

Poultry species DM Cp Oil Ash NFE
Local chicken 25.586 18.891" 10,887 1.197° 68.988°
Exotic chicken 34.525° 19.646" 11077 1.543" 67.662°
Guinea fowl 32.907" 19.175° 11.036" 1. 190° 68.527°
Quail 30.671° 19.280" 0.187 1.576° 78.982°
SEM 0.008 0.005 0.004 0.004 0.008
ahcd

(P<0.05), ,

- Means in the same column not sharing a commaon superseript letter are significantly different

DM dry matter, CP: crude protein, NFE: nitrogen free extract, SEM: standard ervor of mean.

Table 2. External egg guality trails in various poultry species

Poultry species EWL (g} EL (cm) ED (cm} ESW1 (g} EST (mm)}
Local chicken 36.966° 3.662" 2.338° 3.233° 0.109°
Exatic chicken 56.116° 4.227" 29308 5516 0.340"
Guinea fowl 42.416" 3.461° 2.539° 7.116" 0.414°
Quail 8.183¢ 1.519" 0.915* 2.125 0.063"
SEM 0.008 0.005 0.004 0.004 0.008

=2 . Means in the same column not sharing a common superscript letler are significantly different (P<0.05). EWt:
egg weight, EL: egg length, ED: egg diameter, ESWt: egg shell weight, EST: egg shell thickness, SEM: standard

error of mean.
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Table 3. Internal egg quality traits in various poultry species

Poultry Albwt  AlbHt AlbD AlbpH  YIkWt  YIkHt YIkD YikpH
species (g}  (cm) (cm) (g (cm) (cm)

Local chicken 20,133 6.010° 409370 8346 124000 122007 2240° 6.570°
Exolie 35916 674" 5974 8030  13.050" 15.600°  2.460° 7.500°
chicken

Guinea fowl  20.750" 6,24 4764  8355° 12.783" 12400 2.275° 6.580"
Quail 4033  3500° 20155 7.840° 2.766°  3.900° 0.650° 5.051°
SEM 0.034 0.017 0.008 00002 0023 0003 0.002 0.002

BT Means in the same column not sharing a common superscript letter are significantly different (P<0.05). Albhwt:
albumen weight, AlbHt: albumen height, AlbD: albumen diameter, AlbpH: albumen pH, YIkWu yolk weight,
YIkHt: yolk height, Y1kD: yolk diameter, YlkpH: yolk pH, SEM: standard ervor of mean.
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