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Abstract: Introduction: Eggs play a vital role in avian reproduction by providing a protective environment for embryonic development.
The physical characteristics of avian eggs, including size, weight, shape, shell thickness, and yolk-to-albumin ratio, vary across species
and are adapted to ecological and physiological requirements. Egg albumin is crucial in supplying nutrients and offering antimicrobial
protection, making the study of albumin protein content across avian species significant for biological and nutritional sciences.
Methodology: This study aimed to compare the physical characteristics and albumin protein content of eggs from four avian species:
Broiler chicken (Gallus gallus domesticus), Domestic chicken (Gallus gallus), Domestic duck (Anas platyrhynchos domesticus), and
Common quail (Coturnix coturnix). Eggs were collected from local sources and analyzed for whole egg weight, albumin and yolk
weight, yolk color, albumin pH, and protein concentration. Results: The results indicated that Domestic Duck eggs had the highest
weight (68.57+1.35 gm), while Common Quail eggs were the lightest (10.95+0.45 gm). The pH of albumin was highest in Duck eggs
(8.66+0.07) and lowest in Gavran eggs (7.67+0.02). Yolk color varied from yellow in Broiler to deep orange in Duck eggs. Quail eggs
showed the highest albumin protein concentration (2.99+0.20 mg/ml), making them nutritionally dense. Conclusion: These findings
highlight species-specific differences influenced by genetic and environmental factors and offer insights into avian reproductive

adaptations and the nutritional significance of eggs.
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1. Introduction

Eggs play a crucial role in avian reproduction, serving as
protective enclosures that support embryonic development
[1]. Avian eggs exhibit considerable variation in physical
characteristics such as size, shape, weight, shell thickness,
and yolk-to-albumin ratio, which are adaptations to the
ecological and physiological needs of different bird species
[2]. Egg albumin is particularly significant as it provides
essential nutrients and protects against microbial invasion,
making its study important in biological and nutritional
sciences [3].

The physical characteristics of avian eggs are shaped by
evolutionary pressures, habitat conditions, and reproductive
strategies. Egg size and weight generally correlate with bird
body size, with larger species producing larger eggs [4]. Egg
shape, defined by elongation and asymmetry indices, varies
among species and reflects nesting behaviors, incubation
strategies, and predation risks [5]. For instance, seabirds
nesting on cliffs lay pyriform (pointed) eggs to prevent
rolling [6]. Shell thickness is crucial for structural integrity
and gas exchange, with thicker shells providing better
protection against breakage and microbial infiltration [7].
Shell porosity affects water loss and embryonic respiration,
with species in arid environments having thicker shells to
minimize desiccation [2].

Egg albumin, or egg white, comprises approximately 88-
90% water and 10-12% proteins, offering essential amino
acids and bioactive compounds for embryo development [8].
Albumin protein content varies across species due to

genetic, dietary, and environmental factors [9]. Key proteins
include ovalbumin, ovotransferrin, ovomucoid, lysozyme,
and avidin, each contributing to nutritional and antimicrobial
properties [10]. Ovalbumin, making up about 54% of total
egg white protein, serves as a primary nutrient source.
Ovotransferrin and lysozyme inhibit bacterial growth, while
avidin binds biotin to restrict microbial access [11].

Comparative studies reveal interspecific variations in egg
composition shaped by reproductive strategies and
environmental adaptations [12]. While domesticated chicken
eggs are well-studied, wild species' eggs remain less
characterized [8]. Waterfowl eggs, adapted to aquatic
environments, exhibit higher albumin protein content and
stronger antimicrobial properties (Board & Scott, 1980).
Understanding these variations is vital for ornithology, food
science, and conservation biology [5, 10].

2. Materials and Methods

The present study involved the selection and analysis of
eggs from four avian species: broiler chicken (Gallus gallus
domesticus), domestic or Gavran chicken (Gallus gallus),
domestic duck (Anas platyrhynchos domesticus), and
common quail (Coturnix coturnix). Broiler chicken eggs
were procured from a licensed chicken shop, while domestic
chicken, duck, and quail eggs were sourced from farmers in
nearby villages. The physical examination of the eggs
included measuring the whole egg weight, aloumin weight,
and yolk weight. The yolk color was visually inspected and
documented. The pH of the egg albumin was measured
using a pH meter to determine its acidity or alkalinity.
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Additionally, the total protein content of the egg samples
was analyzed following the method described by Lowry et
al. [13].

3. Results

Weight of Whole Egg, Albumin, and Yolk

The data indicates that the Domestic Duck eggs have the
highest weight (68.57+1.35 gm), while Common Quail eggs
have the lowest (10.95+0.45 gm). The Broiler egg albumin
weight (29.65+2.4 gm) is higher than Gavran (27.69+2.12
gm), but lower than Duck (32.84+2.7 gm). Similarly, the yolk
weight is highest in Duck eggs (26.88+3.54 gm) and lowest in
Quail eggs (3.34+0.3 gm). This suggests that the size and
composition of the egg vary significantly between species,
which may be influenced by genetic and environmental
factors (Table 1; Figure 1).

Table 1: Weight of Whole egg, albumin and yolk of Broiler,
Gavran, Duck, and Quail Eggs (gm)

Physical Broiler Domestic or | Domestic | Common
Parameter Gavran Duck Quail
Whole Egg
Weight 54.096+2.95| 47.77£1.3 [68.57+1.35 [10.95+0.45
WeIghtof QG | 5g 6515 4 | 27.6042.12 | 32.8442.7 [.764+0.11
Albumin
We'g%f; B99 | 16.45+1.06 | 12.25+0.34 |26.88+3.54 | 3.34+0.3
*Values are presented as Mean+SD
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Figure 1: Weight of Whole egg, albumin and yolk of
Broiler, Gavran, Duck, and Quail Eggs

pH of Albumin

The pH of Duck egg albumin (8.66+0.07) is the highest,
followed by Broiler (8.28+0.02), Quail (7.8+0.16), and
Gavran (7.67+0.02) (Table 2; Figure 2). The higher pH in
Duck eggs indicates increased alkalinity, which can affect
the egg's stability and protein structure.

Table 2: pH of Broiler, Gavran, Duck, and Quail Egg
Albumin
Broiler Domestic or Domestic
Gavran Duck
8.28+0.02 7.67+£0.02 8.66+0.07
*Values are presented as Mean+SD

Common
Quail
7.840.16
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Figure 2: Albumin pH of selected eggs

Color of Yolk

The color of the yolk varies across species: Yellow in
Broiler, Golden Yellow in Gavran, Deep Orange in Duck,
and Golden in Quail (Figure 3). This variation in yolk color
reflects differences in diet and carotenoid content, which
directly influences the nutritional value and consumer
preference.
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Figure 3: Yolk Color of Broiler, Gavran, Duck, and Quail
Eggs

Albumin Protein

The protein content is highest in Quail eggs (2.99+0.20
mg/ml), followed by Broiler (2.97+0.22 mg/ml), Duck
(2.83+£0.22 mg/ml), and lowest in Gavran eggs (2.04+0.08
mg/ml) (Table 3; Figure 4). This indicates that smaller eggs,
such as Quail, are more protein-dense, which can be
beneficial for dietary purposes.

Table 3: Albumin Protein of Broiler, Gavran, Duck, and
Quail Eggs (mg/ml)
Broiler Domestic or Domestic

Gavran Duck
12.97+0.22 2.04+0.08 2.83+.22
*Values are presented as Mean+SD

Common
Quail
2.99+0.20
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Figure 4: Albumin Protein of Broiler, Gavran, Duck, and
Quail Eggs

4. Discussion

The comparative analysis of the physical characteristics and
albumin protein content of different avian eggs reveals
significant variations influenced by species-specific genetic
and environmental factors. Domestic Duck eggs exhibit the
highest weight (68.57+1.35 gm), while Common Quail eggs
are the lightest (10.95+0.45 gm), aligning with research
suggesting larger bird species produce heavier eggs due to
evolutionary adaptations for embryo protection and nutrient
supply [14]. Albumin and yolk weights follow a similar
pattern, with Duck eggs having the heaviest albumin
(32.84+2.7 gm) and yolk (26.88+3.54 gm), while Quail eggs
have the lowest (3.34+0.3 gm), reflecting the influence of
dietary intake and metabolic efficiency [15].

The pH analysis indicates Duck egg albumin has the highest
alkalinity (8.66+0.07), followed by Broiler (8.28+0.02),
Quail (7.8+0.16), and Gavran (7.67+0.02) eggs. Elevated pH
levels suggest species-specific albumin composition and its
role in protein stability and microbial resistance [16, 17].
Yolk color varies from Yellow in Broiler, Golden Yellow in
Gavran, Deep Orange in Duck, to Golden in Quail,
influenced by carotenoid intake, which enhances yolk
pigmentation and nutritional value [18].

Albumin protein concentration is highest in Quail eggs
(2.99+0.20 mg/ml), followed by Broiler (2.97+0.22 mg/ml),
Duck (2.83£0.22 mg/ml), and Gavran eggs (2.04+0.08
mg/ml), consistent with findings on egg size and protein
density [19]. These differences underscore the impact of
genetics and environment on egg quality, suggesting further
exploration into dietary modifications for improving
nutritional profiles.

5. Conclusion

A comparative study on the physical characteristics and
albumin protein content of different avian eggs reveals
species-specific variations due to genetic and environmental
factors. Domestic Duck eggs had the highest weight,
albumin, and yolk content, while Common Quail eggs were
the lightest. Duck eggs showed the highest pH, enhancing
microbial defense, and their deep orange yolk color reflected
higher carotenoid content. Quail eggs contained the highest
protein concentration, highlighting their nutritional value.
These findings enhance the understanding of avian egg
diversity and their nutritional significance, offering insights

into species-specific egg properties and their potential
dietary benefits.
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