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ABSTRACT: Egg quality traits are so important for both consumers and for developing new chicks, hence, this research
investigated the egg quality traits of four indigenous poultry species (Guinea fowl, Turkey, Duck and Chicken). Forty-eight
eggs (12 eggs from each species) were used for this experiment, each treatment was replicated three times, and each
egg was assessed separately for its internal and external egg quality traits. T1 represents eggs from guinea fowl, T2
stands for eggs obtained from Turkey, T3 represents duck eggs, and T4 was collected from chicken. All data were
subjected to one-way analysis of variance (ANOVA) using a completely randomized design (CRD) of the SPSS version
25 statistical package. The result of the external egg quality revealed that there were significant differences (p<0.05) in all
the parameters investigated. It was observed that eggs obtained from Indigenous turkey (T2) had the highest egg weight
and egg length values of 73.00 g and 6.33 cm respectively. The analysis also showed that eggs from indigenous guinea
fowl (T1) had the highest (p<0.05) shell thickness value of 0.45 mm, while the lowest shell thickness value of 0.23 mm
was observed in eggs obtained from indigenous chicken (T4). Analysis of the internal quality traits showed that eggs from
indigenous ducks (T3) had the highest yolk weight value of 24.80 g which was significantly different (p<0.05) from the yolk
weight values of other indigenous poultry species. Eggs obtained from guinea fowl (T1) and duck (T3) had the highest
(p<0.05) yolk colour value of 11.30. The albumen height and weight were observed to be highest (p<0.05) in eggs obtained
from Indigenous Turkey (T2) with values of 0.82 cm and 37.40 g respectively. It could be concluded that the indigenous
Turkey eggs (T2) had high values for most of the egg quality parameters studied, which could have been responsible for
its higher egg weight.
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INTRODUCTION

The poultry business is a versatile business in Nigeria
(Adebambo et al.,, 1999) and it is one area of animal
production with a significant contribution to human food
production in egg and meat. Poultry products provide
protein of high biological value (Eduvie, 2002). Nigeria is
endowed with many poultry species which are indigenous
to the country including the domestic fowl, pheasant, quail,
guinea fowl, pigeon, Turkey, goose and Muscovy ducks
(Oluyemi and Roberts, 2007).

Local poultry species play an important role in food
security and income generation for poverty alleviation in
Nigeria. Generally, poultry species are considered
movable poor man’s banks because of the ease of

management of village poultry species and their short
reproductive cycles (Markos et al., 2014). Consumers
usually prefer products of local chicken to exotic ones
because of their flavour, taste and nutrition (Yemane et al.,
2013). In spite of their significant roles, their low
performances masked their potential to uplift the living
standards of their owners and contribute to rural
developments in Nigeria. This has been attributed to their
low genetic potential, limited feed resources and limited
skill management practices (Yemane et al., 2013).

Eggs from birds such as chickens, ducks, geese and
guails are the most common and versatile food items since
the prehistoric period (Song etal., 2000). The egg is
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inexpensive and well-balanced food source of high-quality
nutrients among many nations of the world (Xu et al.,
2018). Currently, considering the global level, it is one of
the fastest-growing animal industries (The Poultry Site,
2015). Chicken egg is the almost expulsive egg industry in
the world and information on eggs is mostly limited to
chicken eggs (Song et al., 2000). However, non-hen eggs
such as duck, goose, turkey, guinea fowl and quail eggs
are produced for human consumption in some parts of the
world (Dudusola, 2010). Usually, eggs are marketed as
shelled eggs. However, in recent decades the egg-
processing industry has grown and, there is considerable
demand for hen egg products (Linden and Lorient, 1999).
Global egg production has increased during the past few
years (Food and Agricultural Organization Statistics
(FAOSTAT, 2015). However, more than 90% of global egg
production comprises hen eggs and only the remaining
percent is from non-hen eggs.

Egg quality traits are egg’s characteristics that affect its
acceptability by the consumer. It has a great effect on
poultry breeding due to their influence on production
performance, breeding performance and growth of the
chicks (Islam et al. 2001; Roberts, 2004; Duan et al.,2018;
Sheng et al., 2018). The quality of an egg is influenced by
many factors such as; the divergent process of evolution,
breed, strain, variety, age, body weight, temperature,
relative humidity, rearing practices and seasons (Roberts,
2004; Nwachukwu et al., 2006; Silversides et al., 2006;
Wolanski et al., 2007). External egg quality is presented by
its weight, shape, percentage of eggshell and thickness,
while Internal egg quality is presented by albumen and yolk
quality. In practice, egg weight is generally considered the
indicator for uniformity of the shell's physical properties
and the internal standard of the egg (Hrncar et al., 2016).
Greater awareness of the factors affecting internal and
external egg quality also allows egg producers to monitor
eggs and optimize egg quality (Roberts, 2004).

However, the information on egg characteristics has
been limited mostly to chicken In Nigeria, more emphasis
is laid on the production and importance of domestic fowl
to the neglect of other classes of poultry species like the
pheasant, quail, guinea fowl, pigeon, turkey, goose and
Muscovy ducks (Elango and Mahendrarasa, 2013).
Hence, this experiment was conducted to investigate the
internal and external egg quality traits of different
indigenous poultry species including (guinea fowl, turkey,
duck and chicken), with the view of identifying the species
with outstanding egg quality traits.

MATERIALS AND METHODS
Source of experimental eggs

Freshly laid eggs from four indigenous poultry species
(guinea fowl, duck, turkey and chicken) of the same age

range (38 — 40 weeks old), raised under the semi-intensive
system of management were obtained from Elshadai
Farm, Ifewara, in Atakunosa West Local Government of
Osun State. The farm is located in southwestern Nigeria,
where the climate is influenced by the rain-bearing
Southwest monsoon winds from the Atlantic Ocean and
dry Northeast trade wind from the Sahara Desert. The
rainy season lasts for about seven months with about 1524
mm of rainfall per annum. The atmospheric temperature
ranges between 26 and 31°C, with a mean annual relative
humidity of about 80% (Climatic Data, 2018).

Experimental laboratory

The egg quality traits determination was carried out at the
Food Science and Technology Laboratory, Rufus Giwa
Polytechnic Owo, Ondo State, Nigeria.

Experimental layout

A total of forty-eight (48) eggs (twelve eggs from each
species) were used for this experiment. The experimental
eggs were divided into four treatments, T1 was eggs
obtained from guinea fowl, T2 stands for eggs from Turkey,
T3 represents eggs from duck, and T4 was eggs from
chicken. Each treatment was replicated three times, with
four eggs per replicate. 12 Eggs from each treatment were
labelled and stored under refrigerated conditions (10°C) on
plastic egg trays for three weeks and the quality
parameters were measured within 3 weeks of storage.
Each egg was assessed separately for its internal and
external egg quality traits.

Data collection
Egg trait determination

Twelve (12) eggs were randomly selected from each
species (each species represents a treatment) and
replicated three times. The external egg qualities were
assessed (egg weight, length, width, shape index, shell
weight and thickness) after which the eggs were carefully
broken and emptied into Petri dishes to evaluate the
internal egg traits: yolk height, yolk diameter and weight,
albumen height and weight.

The egg weight was measured using a sensitive electric
weighing balance to the nearest 0.01 g. The egg length
was determined by using the vernier calliper. The caliper
was placed at the narrow and broad end of the egg and
held firmly, but not too tight to prevent cracking of the egg.
The Egg width was determined by the use of the vernier
calliper, the instrument was placed at the equatorial plane
of the egg and held firmly around the egg. The dimension
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Table 1. External quality traits of eggs obtained from indigenous guinea fowl, turkey, duck and chicken.

Parameters T1 T2 T3 T4 SEM p- value
Egg Weight (g) 42.70¢ 73.002 64.10P 53.30¢ 3.49 0.00
Egg Length (cm) 4.80° 6.332 5.982 5.832 0.19 0.00
Egg Width (cm) 3.91b 4.562 4.392 4.122b 0.09 0.00
Egg Shape index (ESI) 82.002 72.00° 73.00° 71.00° 0.02 0.00
Shell weight (g) 6.87° 6.67° 7.472 4.47¢ 0.35 0.00
Shell Thickness(mm) 0.452 0.392 0.402 0.23° 0.26 0.00

a, b, ab, ¢, d = Means on the same column for each factor and their interactions, but with different superscripts are statistically (P<0.05)
significant; T1 = Eggs obtained from indigenous guinea fowl; T2 = Eggs collected from indigenous Turkey; T3 = Eggs collected from
indigenous duck; T4 = Eggs obtained from indigenous chicken; SEM= Standard Error of Mean.

was read off in centimetres. The shape index was
calculated by dividing the egg width with the egg length
(Anderson, 2004).

) egg width
Shape index = ——x
egg length

After weighing and determining the egg length and width,
the eggs were broken out on a flat non-absorbent surface
and the thick albumen height was measured at its thickest
part using an improvised broomstick. The Aloumen weight
(gram) was determined by separating the albumen from
the yolk and was weighed on a scale and the weight was
read in grams.

The internal egg membranes were pulled off the shells
immediately after being broken. The shell thickness was
determined by taking the thickness of the egg shell at three
different places (the narrow end, the broad end and the
side) by using a micrometre screw gauge calibrated in
millimetres. The average of the three values was then
recorded.

Yolk height (cm) was determined with the use of an
improvised broomstick by inserting the broomstick gently
into the yolk till it got to the end of the non-absorbent, and
the height was read off in cm on a ruler. Yolk width (cm)
was determined by placing a Vernier calliper at both edges
of the yolk and the diameter read as yolk width.

The yolk index was calculated by dividing the yolk height
by the yolk width (Funk, 1948; Eke et al., 2013).

Y. | = Height of yolk + Width of yolk

Yolk colour was determined by visual observation of the
yolk colour and its comparison was done using the Roche
yolk colour fan.

Statistical analysis

All data were subjected to a one-way analysis of variance

(ANOVA) (Steel and Torrie,1980) in a completely
randomized design (CRD) of the SPSS version 25

statistical package. Differences between treatment means
were compared using Duncan's multiple range Test
(Duncan, 1955).

RESULTS

External quality traits of
Indigenous poultry species

eggs obtained from

Table 1 shows the external qualities of eggs obtained from
indigenous guinea fowl, turkey, duck and chicken. The
result revealed that there were significant differences
(p<0.05) in all the external quality traits investigated. It was
observed that eggs obtained from turkey (T2) had the
highest egg weight and egg length values of 73.00 g and
6.33 cm, respectively. However, eggs from indigenous
guinea fowl (TI) were observed to have significantly lowest
egg weight and egg length values of 42.7 g and 4.80 cm,
respectively. The remaining three other species (Turkey,
duck and chicken) recorded higher (p<0.05) egg weight
and length. The result also showed that eggs from
Indigenous turkey (T2) and duck (T3) were statistically
similar in their egg width values (4.56 cm and 4.39 cm,
respectively) when compared with the egg width of guinea
fowl. Eggs obtained from indigenous duck (T3) had
significantly (p<0.05) the highest shell weight value of 7.47
g, while eggs from indigenous chicken (T4) had the lowest
shell weight value of 4.47 g. Statistical variation (p<0.05)
was also observed in the shell thickness across
treatments, with eggs obtained from indigenous chicken
(T4) having the lowest (p<0.05) value of 0.23 mm. The
remaining three species (Guinea fowl, Turkey and Duck)
had similar shell thickness values which are significantly
(p<0.05) higher than that of chickens.

Internal quality traits of obtained from

Indigenous poultry species

eggs

Table 2 revealed the internal quality traits of eggs obtained
from indigenous s guinea fowl, turkey, duck, and chicken.
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Table 2. Internal quality traits of eggs obtained from indigenous Guinea fowl, Turkey, duck and chicken.

Parameters T1 T2 T3 T4 SEM P value
Yolk Weight(g) 14.004 23.50° 24.802 19.10¢ 1.27 0.00
Yolk Width(cm) 3.82¢ 4.652 4.31° 427 0.09 0.00
Yolk Height(cm) 1.64 1.67 1.57 1.50 0.03 0.07
Yolk Color 11.302 9.83P 11.302 4.33¢ 0.87 0.00
Yolk Index 0.432 0.35° 0.372 0.35° 0.01 0.00
Albumen Width(cm) 4.694 6.09° 6.462 5.11°¢ 0.22 0.00
Albumen Height(cm) 0.47¢ 0.822 0.812 0.60° 0.45 0.00
Albumen Weight(g) 20.30d 37.402 33.40P° 26.70¢ 1.97 0.00
SMW(q) 1.00° 1.202 1.272 0.50¢ 0.09 0.00

a, b, ab, ¢, d = Means on the same column for each factor and their interactions, but with different superscripts are statistically (P<0.05) significant;
T1 = Eggs obtained from indigenous guinea fowl; T2 = Eggs collected from indigenous Turkey; T3 = Eggs collected from indigenous duck; T4 =

Eggs obtained from indigenous chicken; SMW = Shell Membrane Weight.

The result showed that there were significant differences
(p<0.05) in all the parameters investigated except for yolk
height. It was observed that eggs from indigenous ducks
(T3) had the highest yolk weight value of 24.8 g, which was
different (p<0.05) from the yolk weight values of eggs from
other indigenous poultry species. Eggs from indigenous
guinea fowl (T1) had the lowest yolk weight value of 14.00
0. Eggs from guinea fowl (T1) and duck (T3) had
significantly (p<0.05) highest yolk colour values of 11.30,
while the lowest yolk colour value of 4.33 was observed in
eggs from indigenous chicken (T4). The albumin height
was highest (p<0.05) in eggs from Indigenous turkey (T2)
and duck (T3) with the value of 0.82 mm and 0.81 mm
respectively. Eggs from guinea fowl (T1) were observed to
have the lowest albumen height and weight values. The
analysis also showed that eggs obtained from Turkey (T2)
and duck (T3) were not significantly different (p>0.05) from
one another in shell membrane weight, with the highest
values of 1.20 g and 1.27 g, respectively. Eggs from
indigenous chicken (T4) had the lowest value of 0.50 g.

DISCUSSION

Egg quality is composed of those characteristics of an egg
that affect its acceptability to consumers such as
cleanliness, freshness egg weight, shell quality, yolk index
etc (Song et al., 2000). The result of the external egg
quality traits revealed that there were significant
differences in all the external quality trait parameters
investigated, this is consistent with the findings of Nuhu et
al. (2018), who observed significant differences in external
egg quality parameters of six species of poultry under
extensive management system in Nigerian Savanna. The
result shows that eggs obtained from turkey (T2) had the
highest egg weight and egg length values, while the lowest
weight value was recorded in chicken (T4), this agrees with
the finding of Orville et al. (2020) who reported significant

high egg weight value in Turkey while comparing the egg
quality traits in different poultry species and breeds.
Hristakieva et al. (2017) also found that the weights of
Turkey eggs obtained from 34 and 46 weeks were
82.04+0.76 g and 84.22+0.78g respectively, while the
lowest weight was recorded in indigenous hens. The
scholars have indicated that the low egg weight was due
to the low body weights of the indigenous hens (Zita et al.,
2009; Elango and Mahendrarasa, 2013; Hristakieva et al.,
2017).

This study also revealed that eggs from turkey, duck and
guinea fowl had significantly high shell thickness values,
while the lowest value was recorded in chicken. This result
aligned with the work of Wijedasa et al. (2020) who
reported significantly higher duck and turkey egg shell
thickness values than that of indigenous chicken and quail.
Okruszek et al. (2006) also reported shell thickness values
of two different breeds of ducks as 0.67 mm and 0.65 mm.
According to the nutritional composition analysis of
Jalaludeen and Churchil (2006), it was revealed that turkey
egg contains 99 mg of Ca and duck egg contains 64 mg of
Ca in 100 g of eggshell respectively. Further, they stated
that the egg shells of ducks are very hard and not easily
broken while handling, and though the pore sizes of the
duck eggs are large, they are covered with protective
mucus covering which prevents entry of microorganisms.

The shape index of a standard poultry egg is 74%.
Furthermore, researchers have indicated that the shape
index value of eggs from 9, 25 and 31 weeks age bird were
79.00, 79.00 and 79.10, respectively (Song et al., 2000;
Dudusola, 2010). The shape index obtained in this study
(71.00 - 82.00) fell within the normal range of poultry egg
shape index, T1 (guinea fowl) was observed to have the
highest egg shape index, while the lowest values were
recorded in T4 (chicken). The observed high shape index
value in T1 indicates better uniformity of the eggs, which is
important for good hatchability and healthy chick
production. Variations of shape index among different



species might be due to their genetic differences and
differences in management systems.

The range of values obtained in this study for all the
external egg parameters in all species investigated is
within the range found in published literature (Bernacki et
al., 2012; Etuk et al.,, 2012; Veki¢ et al., 2019). The
variation in the external egg quality parameters among
species could be attributed to the differences in their
genetic makeup (Isidahomen et al., 2014), season (Benoit
et al., 2014), storage (Hristakieva et al., 2011), and
production system (Etuk et al., 2012).

Internal egg quality owes it importance, both from
nutritional aspects as well as hatchability. The result of the
internal egg quality traits showed that there were
significant differences in all the parameters investigated.
The integrity of the egg yolk depends on the strength of its
vitelline membrane (Zita et al., 2009; Eke et al., 2013). Egg
yolk quality depends on many factors such as the age of
the bird, storage time, breed of the bird, variation of bird
strain, and nutritional quality (Song et al., 2000; 2005; Zita
et al., 2009). It was observed that eggs from indigenous
duck (T3) had the highest yolk weight value, which was
statistically different from the yolk weight values of eggs
from other indigenous poultry strains investigated. Eggs
from indigenous guinea fowl (T1) had the lowest yolk
weight value. The high yolk weight recorded in duck is of
relevance to health-conscious consumers and this could
be attributed to the reason why duck eggs are traditionally
preferred over chicken or quail eggs in the processing of
salted eggs. Loetscher et al. (2013) reported that yolk
colour is an important quality trait that affects consumer’s
perception of quality and their purchase decision. Eggs
from guinea fowl (T1) and duck (T3) had significantly
(p<0.05) the highest yolk colour, while the lowest yolk
colour was observed in eggs from indigenous chicken
(T4). Albumen contributes approximately 60% of egg
weight and thus has a major influence on the internal
quality of the egg. The albumen index is an indicator of the
firmness and viscosity of albumen which is considered an
important factor in the quality of eggs. The albumin height
and weight were significantly highest in eggs from
indigenous Turkey (T2). Eggs from guinea fowl (T1) were
observed to have the lowest albumen height and weight
values. The analysis also showed that eggs obtained from
guinea fowl (T1), Turkey (T2) and duck (T3) were not
significantly different from one another in shell membrane
weight. Eggs from indigenous chicken (T4) had the lowest
value.

Conclusion

This study revealed significant differences in all the
external and internal egg quality parameters investigated,
these differences could be attributed to the differences in
the genetic makeup of various poultry strains. It was also
observed that the eggs from the four poultry strains
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investigated have acceptable external and internal egg
quality traits as the values obtained are within the normal
range for each strain. However, indigenous turkey eggs
(T2) had high values for most of the egg quality parameters
studied, which could have been responsible for their higher
egg weight.
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