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Abstract—The chicken egg is a high-quality protein food widely
consumed all over the world. Consumer acceptance is a determining
factor of egg quality with respect to cleanliness, freshness, egg
weight, shell quality, yolk index, albumen index, Haugh unit and
chemical composition. The present study investigated the physical
quality characteristics of eggs of Naked neck (village) and Bovans
(commercial) chicken breeds in coastal areas of Ampara district. A
total of 60 eggs, 30 from each breed were purchased for analysis.
The eggs were stored at room temperature during analysis. The
egg weight, egg length, egg width, shape index, shell weight, shell
thickness, albumen pH, albumen height, Haugh unit, yolk height,
yolk length, yolk width, yolk index and yolk color were determined.
The study revealed that the egg weight, shell width, shell weight,
shell thickness and yolk color were significantly different (p<0.01)
between the eggs of Naked neck and Bovans breeds whereas egg
length, shape index, albumin pH, albumen height, Haugh unit, yolk
height, yolk length, yolk width and yolk index were not significantly
different (p<0.05). The mean egg weight of Naked neck chicken was
lower than Bovans chicken’s eggs. The shell strength of Bovans
chicken eggs is better than Naked neck chicken eggs. From the
findings of the study, it is concluded that several physical external
quality characteristics investigated are found to be at a higher level
in Bovans chicken eggs than in Naked neck chicken eggs.

Keywords—Egg quality characteristics, village chicken, commer-
cial chicken, consumer preference

I. INTRODUCTION

Poultry plays an important role in supplying animal protein
and socio-economic development in Sri Lanka, and the poul-
try industry is a well-established one when compared to the
other animal farming sectors. Both poultry rearing systems
i.e., traditional (backyard) and commercial (intensive) are
widely practiced in Sri Lanka. The traditional poultry farming
system contributes 15% to the national egg production and
very low to meat production while commercial poultry con-
tributes 85% - 100% to meat and egg production (Atapattu
et al., 2016). It was reported that Sri Lankan per capita egg
consumption was 120.2 in 2019 (Anon, 2019).

The foodstuff quality is an important concern for con-
sumers and the demand for high-quality meals rises in
tandem with the rise in living standards and the availability
of information. This evolution is mirrored in the production
of eggs for human use (Ledvinka er al. 2012). According to
Pettersson et al. (2016), consumers purchase free-range eggs
because they feel the chickens are "happier" and "healthier,"
and they believe the eggs taste better. Further, they found
that free-range conditions contribute to hen welfare. Mufeeth
and Thariq, (2019) found that there is a potential market
for value-added native chicken products in rural and urban
areas since consumers have a strong desire to add value
to native chicken meat and eggs in Sri Lanka. And local
chicken has distinctive adaptation traits that make it more
likely than alien varieties to adapt to the local environment
(Dogara et al., 2021). According to Abadi, (2017) from a
farmer of point of view, producing exotic poultry has several
advantages over domestic poultry, including a higher capacity
of egg production, faster bird growth, and a better selling
price for exotic chicken eggs.

It is essential to provide high-quality eggs and egg products
for the egg industry to be economically viable over time.
According to Rath ef al., (2015), consumer acceptability of
egg quality is governed by cleanliness, freshness, surface
area, mass, volume, and coefficient of packing, as well as egg
weight, shell quality, yolk index, albumen index, Haugh unit,
and chemical composition. Chambers et al., (2017) proposed
the term "egg quality" refers to a collection of characteristics
that determine the use of eggs as food. As a result, egg
quality can be separated into two categories: external and
internal quality. External quality refers to the shell, albumin,
and yolk (Kul and Seker, 2004). And also, external aspects
such as cleanliness, freshness, egg weight, and shell quality
are essential in terms of customer acceptability of shelled
eggs (Sonaiya and Swan, 2004).
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Our preliminary field assessment indicated that there is
a higher level of consumer preference for village chicken
eggs thus a higher market price for village chicken eggs
compared to the commercial layer eggs. However, it is
important to investigate the quality characteristics of locally
available village chicken eggs compared to commercial layer
eggs, which will be useful for consumers to base their egg
purchasing behavior on a scientific principle. A previous
study by Wijedasa et al. (2020) in Sri Lanka compared
the egg quality characteristics i.e. Haugh unit, York Index,
York Color, Shape Index, Shell Thickness and Egg Weight
of Shaver brown and village chicken, likewise, a study by
Elango and Mahendrarasa (2013) In Sri Lanka investigated
egg quality characteristics of village chicken, naked neck
chicken, exotic chicken and exotic local chicken in Sri Lanka.
Jayasena et al. (2012) evaluated the traits of chicken eggs in
the wholesale market in Sri Lanka. In the previous studies in
Sri Lanka, the breeds of village chicken were not specified
even though egg quality traits are influenced by both genetics
and environmental factors (Mori et al., 2020). Hence, this
study aimed to investigate the egg quality characteristics of
the Naked neck chicken, a village chicken, and Bovans breed,
a commercial breed, both are widely reared in the coastal
areas of Ampara district.

II. MATERIALS AND METHOD
A. Egg Sample Collection

The Naked neck chicken’s eggs were collected from the
villages of Oluvil and Kalmunai in the Ampara district where
backyard poultry rearing is practiced. The Bovans chicken
eggs were collected from the commercial layer farms in
Nintavur and Kalmunai in the same district. Thirty eggs (30)
from Naked neck chickens of diverse ages and thirty eggs
(30) from Bovans breed were purchased and the eggs were
one day old. The eggs were brought to the laboratory at the
Department of Biosystems Technology and stored at room
temperature. For all the egg samples, egg quality parameters
i.e. egg weight, specific gravity, shell weight, shell thickness,
shape index, albumen pH, Haugh unit, yolk index and yolk
color were obtained as follows.

The egg weight was obtained by a top-loading electronic
digital balance (Nordstrom and Ousterhout, 1982). To get
the eggshell weight, the contents of the eggs were removed,
cleaned with the cotton tissue and then dried. Finally, the
dried shell was weighed with a top-loading electronic digital
balance.

The shell thickness was measured by the Vernier caliper
(Klaas et al., 1974). Average readings were taken having the
readings obtained in three different places of the eggshell.
The egg length (L) and width (W) were measured with a
Vernier caliper to the nearest 0.01 mm for shape index (SI)
calculations and it was determined according to the following
formula (Duman et al., 2016).

E ight
Shape Index = 299 wergnt 100 (1)

Egglength

For the albumen pH measurements, the egg albumen was
manually separated into a beaker and used for the readings.
A digital pH meter was used to measure the albumen pH at
25°C (Silversides and Budgell, 2004a). Albumen quality is
determined by the Haugh unit and is an important parameter
for egg quality analysis by the following equation (Eisen et
al., 1962),

HU = 100 x log(h + 7.6 — 1.7w%%7) )

Where, HU = Haugh unit, h = observed height of the
albumen in millimeters, and w = weight of egg in grams.
The yolk index is calculated by dividing the albumen height
by the diameter (Omri et al., 2019) and the formula used for
the calculation is as follows;

wea o
+ D2
Whereas, H = Yolk height, D1 and D2 = Yolk diameters
The yolk color fan was used to measure the color of the
egg yolk (Vuilleumier, 1969).

Yolk Index =

B. Data Analysis

The data were analyzed using SPSS version 16 and the
mean, maximum, minimum and standard deviation were
obtained with descriptive analysis. Means of egg quality char-
acteristics of Naked neck and Bovans eggs were separated
with an independent t-test at a p<0.05 significance level.

III. RESULTS AND DISCUSSION

The study showed a significant difference (p<0.05) be-
tween the mean egg weights in Naked neck and Bovans
chicken eggs. A higher level of mean egg weight (50.00
+0.94g) was observed from Bovans breed where the egg
weight varied from a minimum of 40g to a maximum of 60g
(Table 1 & Table II). However, Wijedasa et al. (2020) found
that the mean egg weight of commercially grown chicken
(Shaver brown) was 57.83g which is higher compared to the
present study. According to Monira et al. (2003), egg weight
varies between breeds of commercially grown layers. The
egg weight may vary depending on the age of the breeds
(Dudusola et al., 2020; Wijedasa et al., 2020). Ismail et al.
(2015) obtained a mean egg weight of more than 60g per
egg for Bovans white layer breed under high-nutrient-density
diets from 44 to 56 weeks of age. According to Wu et al.
(2005), the overall mean egg weight for Bovans white was
60.80g per egg for ages 21 to 36 weeks and with the increase
of age, egg weight increased. The results of the present study
showed that the mean egg weight of Bovans chicken was the
lowest compared to the previous investigations. According to
Wu et al. (2005), the correct energy/lysine ratio increases the
egg weight thus the imbalanced feed used by local poultry
farmers may be the reason for the lowest mean egg weight
obtained for Bovans layers at a local level in the present
study. In the present study, the mean egg weight obtained
for Naked neck hens was 45.87 £0.81g. Elango and Mahen-
drarasa (2013) obtained an almost similar mean egg weight
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(43.43£1.9g) for Naked neck eggs. However, the mean egg
weight obtained in the present study was significantly lower
compared to the value obtained by Wijedasa et al. (2020)
which is 54.44+3.70g for Sri Lankan village chicken. The
differences in the egg weight of Naked neck chicken in the
present study compared to previous studies may be due to
differences in breed, age and body weight of hens (Monira
et al., 2003; Wu et al., 2005; Wijedasa et al., 2020). In
the backyard chicken farming system at the household level,
age records are not maintained. According to Jayasena et
al. (2012) extra-large and large eggs are prominent in the
wholesale egg market in Sri Lanka with a mean weight of
65.24 + 4.65g and 57.03 £ 1.96g respectively indicating
the bigger demand for larger size eggs in marketing. In
the present study, eggs from both Naked neck and Bovans
chickens were lower in weight.

The Haugh unit (HU) is an indication of albumen quality
and the other freshness values of eggs (Eisen et al., 1962;
Moula et al., 2013). Higher values of the HU indicate the
freshness of eggs (Menezes et al., 2012). In the present
study, Naked neck chicken eggs were found with higher mean
Haugh units of 82.48 +1.16 than Bovans’ eggs which is with
a mean value of 79.87 £0.91 (Table 1 & Table II), however,
the difference was not significant (p<0.05). According to
Wijedasa et al. (2020), the HU value of a freshly laid egg
ranges from 72-110 and the HU value of a fresh egg is 79
(Eke et al., 2013). The HU value of Naked neck chicken eggs
ranges from 75.14 to 96.30 indicating that they are within the
range of freshness whereas for Bovans chicken eggs it varies
from 67.52 to 88.48 (Table 1) which may indicate the Naked
neck chickens’ eggs were better in freshness

The shape index for Naked chicken eggs varied from 61.28
to 98.10 with a mean of 77.16 £1.27 whereas it varied from
71.64 to 80.95 for Bovans chickens’ eggs with a mean of
77.11 £0.43 (Table 1). However, the difference in shape index
between the two breed’s eggs was not significant (p<0.05).
Eggs are classified based on shape index (SI) namely as sharp
egg (SI < 72), normal (standard) egg (SI = 72-76), or round
egg (SI > 76) (Sarica and Erensayin, 2009). The results show
that the eggs from Bovans were under the normal (standard)
class whereas the eggs from Naked neck chickens were
diverse in shape though the mean value is within the range
of the normal class. According to Wijedasa et al. (2020), the
shape index of village chicken eggs was 74% based on their
study of Sri Lankan village chickens whereas Elango and
Mahendrarasa (2013) obtained a relatively low shape index
value of 67.21% for Sri Lankan village chicken eggs. The
diverse shape of eggs in Naked neck chickens in the present
study may be due to the genetic basis of the birds, the age
of the bird, the season of the bird rearing and the bird’s
diet (Nikolova and Kocevski, 2006). Duman et al. (2016)
found significant correlations between egg shape index and
egg weight, specific gravity, egg surface area, albumen index
and Haugh unit. Further, Duman et al. (2016) concluded that
the shape index affects certain egg quality characteristics,
hence, it is important to use it in future breeding programs.

If the SI values are higher, a force for the rupturing of the egg
is needed in higher amounts under low compression speeds
(Altuntas and Sekeroglu, 2008). The results indicate that the
eggs of Bovans chickens were in better shape from standard
to normal compared to Naked neck chicken eggs.

The yolk color of Naked neck chickens’ eggs was sig-
nificantly different (p<0.01) compared to the York color of
Bovans chicken eggs (Table 1 and Table II) and the York
color value ranged from 5 to 11 with the mean of 8.53 +0.29
for Naked chickens’ eggs whereas it ranged from 1 to 5 with
the mean of 3.63 +0.27 for Bovans’ eggs. The results in the
present study are in agreement with the findings of Wijedasa
et al. (2020) in which the yolk color was 7.30+0.02 for
domestic chicken eggs. According to Desalew et al. (2015)
eggs from the chicken of the village production system have
egg yolk with deep yellow color compared to the eggs from
the intensive poultry farming system. According to Wijedasa
et al. (2020), domestic hens under a backyard farming
system could obtain enough plant pigments (Xanthophyll,
Carotenoids, and Cryptoxanthin, etc.) causing increased yolk
color. Yolk color is the most important parameter determining
the demand for an egg. The dark orange color of local egg
yolks, due to the intake of green grass, has higher functional
values in the hotel industry than the pale color of egg yolks.
Thus the eggs from Naked neck chickens may be found with
better market value compared to Bovans’ eggs.

The mean eggshell thickness was significantly different
between Naked neck chicken and Bovans breed (p<0.050)
whereas the highest mean shell thickness of 0.34mm was
found with Bovans chicken eggs (Table II). According to
Kumar et al. (2014), eggshell thickness of Bovans white
egg was 0.39+0.03mm which is a little higher than the
values obtained in the present study for Bovans and Naked
neck chicken eggs. Sun et al. (2019) obtained an eggshell
thickness of 0.343 + 0.024 mm for the White Leghorn layer,
almost similar to the values obtained in the present study
for both types of chicken. However, Wijedasa er al. (2020)
found that eggshell thickness of a village chicken egg was
0.09+0.01mm which is much lower than values obtained in
the present and previous studies and also this mean value
seems to be unrealistic. Ketta and Ttimova (2018), concluded
that when an eggshell becomes thicker, eggshell strength
increases. Hence, eggshell thickness is an important quality
parameter in handling eggs with no or minimal damage since
it has a positive correlation with breaking strength (Sun et
al., 2012). Further, Sun et al. (2012) found that the mean
eggshell thicknesses with membrane were 0.369 + 0.021mm
and without membrane, it was 0.356 + 0.022 mm. The
present study may indicate that the eggshell thickness of both
Naked Neck hens and Bovans is almost similar to the average
shell thickness.

According to Table 1, the mean yolk index value was 0.36
+0.01 in both Naked neck and Bovans chicken. Yakubu et al.
(2008) found that the mean yolk index value of the Naked
neck chicken in Nigeria was 50.60. According to Rath et al.
(2015), the yolk index for White Leghorn was 40.24+0.10.
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Table I: Egg quality parameters of domestic and commercial breeds

Egg Quality

Naked neck (Village) Breed

Bovans (Commercial) Breeds

Parameters

Mean + SD  Minimum  Maximum Mean + SD  Minimum  Maximum
External Parameters
Weight (g) 45.87 +0.81 38 57 50.00 £0.94 40 60
Egg length (mm) 51.81 £0.75  41.08 63.18 53.08 £0.35  49.56 56.68
Egg width (mm) 39.75 £0.26  36.96 42.62 40.90 £0.22  38.36 43.10
Shape Index 77.16 £1.27  61.28 98.10 77.11 £0.43  71.64 80.95
Shell weight (g) 4.74 £0.17 3.37 6.74 542 +0.15 4.02 7.14
Shell thickness (mm) 0.30 +£0.01 0.22 0.39 0.34 +£0.01 0.30 0.39
Internal Parameters
Albumin pH 8.77 £0.03 8.22 9.05 8.72 £0.03 8.42 9.02
Albumin height (mm)  6.13 +0.19 4.70 8.42 5.95 +0.12 4.82 7.30
Hough Unit 82.48 £1.16  75.14 96.30 79.87 £0.91  67.52 88.48
Yolk height (mm) 14.07 £0.42  7.28 17.40 13.88 £0.41 10.24 16.62
Yolk length (mm) 39.92 +0.41  36.40 45.16 38.94 +0.33  35.78 44.46
Yolk width (mm) 38.70 £0.37  35.30 43.40 38.05 £0.28  34.28 40.70
Yolk Index 0.36 +0.01 0.19 0.47 0.36 +0.01 0.26 0.45
Yolk Color 8.53 £0.29 5 11 3.63 +0.27 1 5

The data were given as Means + Standard Deviation (SD) of 30 samples.

Table II: Independent Samples Test for egg quality parameters

Variables T value P value
Weight in the air (g) -3.33 0.002
Egg Length (mm) -1.52 0.134
Egg Width (mm) -3.36 0.001
Shape Index 0.03 0.974
Shell Weight (g) -2.98 0.004
Shell Thickness (mm) -4.36 0.000
Albumin pH 1.23 0.225
Albumin Height (mm) 0.81 0.420
Hough Unit 1.77 0.082
Yolk Height (mm) 0.33 0.746
Yolk Length (mm) 1.86 0.068
Yolk Width (mm) 1.45 0.153
Yolk Index -0.24 0.812
Yolk Color 12.19 0.000

Means with P <0.05 are significantly different.

Duman et al. (2016) found that yolk index values of ATAK-S
strain of laying hens at the age of 33 weeks old were 43.5,
44.0 and 43.1 for standard, sharp and round eggs respectively
and the values were not significant between different shapes
of eggs. The yolk index in the present study for eggs from
both breeds was comparatively lower when compared to the
previous studies. However, Rajkumar et al. (2009) found that
the yolk index value was 37.74 in Naked neck chicken eggs
in India which is almost similar to the yolk index value
obtained in the present study, further they found that the
yolk index value decreased with age. Yakubu er al. (2009)
found that the yolk index was not significantly different
between Naked neck and normal feathered chicken eggs
whereas Rajkumar ef al. (2009) found that the yolk index
was significantly different between Naked neck and normal
feathered chicken eggs in their study carried out in India. The
findings by Yakubu et al. (2009) and Rajkumar et al. (2009)
and in the present study with regard to the breed effects
on yolk index may indicate that the non-genetic factors i.e.
the nutrition, environment, storage conditions, stress level,
behavioral activities of hens and age affect the yolk index
values. In general, the limitation of the present study is a non-
specification of the age of breeds and a smaller sample size.

However, the findings of this study are significant with regard
to the breeds specified in this study under local conditions. It
is suggested that a controlled experiment may be undertaken
to investigate the genetic effects of chicken breeds on egg
quality characteristics.

IV. CONCLUSION AND RECOMMENDATION

The study found that egg weight, egg width, shell weight,
shell thickness and the yolk color between the Naked neck
chicken eggs and Bovans eggs were significantly different.
The mean weight of Naked neck and Bovans chicken eggs
was found to be lower compared to the eggs normally found
in wholesale market. Bovans chicken eggs are found with
better shell strength since the eggs are found with higher
shell thickness than Naked neck chicken eggs. The eggs
from Naked neck chicken may find better market value
compared to Bovans’ eggs because of the deep yellow color
egg yolk. The shape index, Haugh unit and yolk index were
not significantly different indicating that these egg quality
characteristics are almost similar in eggs of both chicken
breeds. Based on the findings of the study, it is concluded that
several egg quality characteristics are found at a better level
in Bovans (commercial grown) eggs than in Naked chicken
(village) eggs. Further, it is suggested to conduct a controlled
experiment to investigate the egg quality characteristics of
different breeds.
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