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ABSTRACT 
 
A variety of commercial table eggs are available in retail outlets, but little information is available on their 
physical quality and chemical composition. In this study, 49 eggs were analysed, divided into three types 
(conventional, organic and omega-3 rich) and three grades (A, B and C). The quality of the eggs was 
assessed on the basis of physical structure and chemical composition. No significant (p>0.05) 
differences were found in egg weight, shell weight, yolk height, albumen height, shell thickness, shape 
index and Haugh unit between egg types, regardless of grade. Similarly, no significant (p>0.05) 
differences were found between grades A and B for most parameters except shell weight. In the 
traditional eggs, grade A had a higher (p<0.05) egg weight and albumen height than grades B and C. 
For organic eggs, grade A showed significantly (p>0.05) higher egg weight, yolk index, yolk height and 
Haugh unit than grade B. In the omega-3 rich eggs, grade A had greater (p<0.05) egg weight, albumen 
height, and yolk height, while grade B had a higher Haugh unit than grade A. No significant (p>0.05) 
differences were found between the egg types in dry matter, protein and fat contents of the albumen 
and yolk. However, ash content of the yolk was significantly (p<0.05) higher in organic eggs (2.4%) 
compared to omega-3 rich (2.1%) and conventional eggs (1.8%). In conclusion, while most physical 
traits did not vary significantly across egg types and grades, notable differences in yolk ash content 
suggest variations in mineral composition. These findings are relevant to consumers seeking nutrient-
dense options and to producers aiming to enhance egg quality and market value. 
 
 

© 2026 UMK Publisher. All rights reserved. 
 

 
1. INTRODUCTION 

In recent years, consumer’s awareness of health and 
nutrition has increased significantly, leading them to scrutinise 
their food choices and preferences ever more closely. This 
trend is accompanied by a parallel interest in affordability, 
leading consumers to look for foods that offer a balance 
between nutritional and economic value. Among animal foods, 
eggs remain a widespread and easily accessible source of 
high-quality nutrients, as they contain important proteins, 
vitamins, minerals, cholesterol and fatty acids that are 
beneficial to for human health (Tian et al., 2022). Chicken 
eggs are considered a staple food worldwide due to their 
affordability, versatility and dense nutritional profile. 

However, the modern egg market has expanded 
beyond conventional eggs to include a variety of speciality 
products such as organic eggs and omega-3 enriched eggs, 
which are marketed based on perceived health benefits and 
production standards. These eggs are offered in different 

quality grades (e.g. AA, A, B and C) and their prices vary 
depending on factors such as production system, feed type, 
transport logistics and consumer demand (Harnsoongnoen & 
Jaroensuk, 2021; Maina et al., 2023). While consumers are 
increasingly attracted to premium eggs under the assumption 
of better quality, many of them remain uncertain about the 
actual differences in nutritional value and quality of the 
different types and grades of eggs available on the market. 

The quality of eggs includes both external 
(morphological) characteristics, such as cleanliness, firmness 
and shape of the shell, and internal characetristics such as the 
viscosity of the albumen and the integrity of the yolk 
membrane, which are critical for both consumer satisfaction 
and food safety (Tougan & Thewis, 2024). Importantly, factors 
such as storage conditions, hen breed, age and diet can 
significantly affect the quality of eggs after laying (Lee et al., 
2016). Consumers may look at the appearance of the shell 
when purchasing, but the internal quality, which deteriorates 
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over time if not handled properly, is a more critical factor 
affecting edibility, nutritional content and overall value. 

Although numerous studies had investigated the 
influence of chicken feed and farming systems on egg quality 
(e.g. organic versus conventional chicken farming), 
comprehensive comparisons between different types and 
qualities of commercially available eggs are still limited, 
especially in the Southeast Asian context. For example, the 
studies by Zahira et al. (2021) and Sze et al. (2018) provided 
initial insights into the quality of eggs in Malaysia, but did not 
fully investigate the relationship between egg type and variety 
in terms of morphological and chemical parameters. Cicek and 
Kartalkanat (2009) also emphasised the need for more 
detailed comparisons between village eggs and commercial 
eggs, but such comparisons are not yet sufficiently explored, 
especially given the influx of enriched eggs such as omega-3 
variants. 

To date, there is a lack of up-to-date and 
comprehensive data on the morphological characteristics and 
chemical composition of the different egg types (conventional, 
organic, omega-3 enriched) in the commercial grades (A, B 
and C) in the Malaysian retail market. This information is 
important not only to help consumers make informed 
purchasing decisions, but also to assist producers and policy 
makers in setting prices, quality standards and labelling 
requirements. This study addressed the following research 
questions: (1) Are there significant differences in physical and 
chemical properties between conventional, organic and 
omega-3 eggs in different grades? (2) How do these 
differences affect consumer value and quality assurance? The 
main objective was to provide consumers and producers with 
comprehensive data to inform decisions and policies. Unlike 
previous studies that focused on individual egg types or did 
not differentiate between grades, this study examined both 
egg type and grade under real market conditions in Malaysia, 
providing a novel and practical contribution to this topic. 

 

2. MATERIALS AND METHODS 
This study was conducted in the laboratory of the 

Faculty of Agro Based Industry, Universiti Malaysia Kelantan, 
Kelantan, Malaysia. On a single day, local grocery shops were 
visited to purchase commercially available table eggs of the 
following grades and qualities: conventional eggs (grades A, 
B and C), organic eggs (grades A and B) and omega-3 rich 
eggs (grades A and B). The study was conducted using a 
completely randomized design with 7 treatments, consisting of 
three main egg types (conventional, organic and omega-3 rich) 
and three egg grades (A, B and C) as sub-treatments, each 
with 7 replicates. The sample size (n=49) was determined 
based on common practise in similar egg quality studies, 

which typically use 6–10 replicates per treatment group to 
ensure a reliable comparison (Safaa et al., 2008). Although no 
formal power analysis was performed, the number of 
replicates was sufficient to detect significant differences in 
physical and chemical characteristics between treatment 
groups. No grade C samples were taken from organic eggs 
and eggs with high omega-3 content as these were not 
available on the local market at the time of sampling. This 
represents a limitation in the study design as it restricts the 
ability to fully compare all egg types across all commercial 
grades. As a result, the conclusions regarding grade-specific 
trends in organic and omega-3 eggs may not be generalisable 
beyond grades A and B. Nevertheless, the study provided 
valuable comparative insights within the constraints of actual 
market availability. 

Eggs were purchased and stored at 4°C until 
analysed the following morning.  All eggs were analysed within 
24 hours of purchase to minimise variation in freshness 
measurements. The protocol described by Altunatmaz et al. 
(2020) was followed. To minimise confounding factors, all 
eggs were purchased on the same day and under similar retail 
conditions and analysed under identical laboratory protocols. 
Only intact, visibly undamaged eggs were selected to ensure 
consistency. Eggs from each treatment group were 
randomised prior to testing to avoid bias. During the test, only 
forty-nine (49) intact eggs without cracks were used for the 
study. The age of the eggs was determined by the time span 
between the processing date on the carton and the date the 
eggs were purchased. The physical quality of the eggs was 
determined by weighing the egg, the albumen, the yolk and 
the shell. The egg shape index, the yolk index, the Haugh unit, 
the shell thickness, the albumen, yolk and shell content were 
measured and calculated. The yolk index (YI) was determined 
by dividing the yolk height by the yolk diameter of the egg 
cracked on a flat surface according to the following formula 
described by Alkan and Turker (2021). The chemical 
composition consisting of the moisture, protein, fat and ash 
contents of the albumen and yolk, was determined according 
to the method of AOAC (2012). 

YI = ( ) × 100 
Where,  
Yh = yolk height (mm); Yw = yolk width (mm) 
  

The Haugh unit (HU) was calculated using the following 
formula as described by Alkan and Turker (2021):  

HU = 100 × log10 (H - 1.7 × W0.37 + 7.57) 
Where, 
HU = Haugh unit; H = observed albumen height (mm); 

W = egg weight (g) 
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Shell thickness was measured at three points (blunt, 
equatorial and pointed end) using a micrometre screw (±0.01 
mm), and the mean value was recorded as described by Alkan 
and Turker (2021). The shell weight (SW) was calculated 
according to the following formula described by Harms (1990):  

   SW = (2.034 × Ew) - 

   
 Where, 
Ew = weight of the egg (g); SG = specific gravity of 

the egg in g/cm3 
The length and width of the eggs were measured to 

the nearest 0.01 mm using a Vernier scale. According to Alkan 
and Turker (2021), the shape index of the eggs was calculated 
using the following formula: 

Shape index (%) = (egg width / egg length) × 100 
  
All data were analysed by one-way ANOVA using 

SPSS software (version 26.0). Assumptions of normality and 
homogeneity of variance were tested prior to analysis. 
Differences between treatments were compared using 
Duncan's Multiple Range Test at p<0.05. 

 

3. RESULTS AND DISCUSSION 
This study provided a comprehensive assessment of 

the physical and chemical properties of commercially 
available table eggs, namely organic, omega-3 rich, and 
conventional eggs, including the grading levels (A, B, C), an 
aspect often overlooked in previous studies. While previous 
studies had mainly focused on the effects of factors such as 
hen breed, feed composition, laying cycle or storage 
conditions (Yuan et al., 2023; Hejdysz et al., 2024; Kim et al., 
2024), there is a lack of published data examining how these 
egg types perform in the retail market depending on 
classification. This study therefore filled a notable research 
gap by investigating the combined effect of egg type and 
grade on physical and chemical quality parameters under real-
market conditions. 

3.1  Physical quality characteristics  
3.1.1  Egg weight, albumen height, yolk height 

As shown in Table 1, egg weight, albumen height, 
and yolk height differed significantly (p<0.05) between the 
treatments. For grade A eggs, omega-3 rich eggs consistently 
had a higher egg weight (72.0 g) and albumen height (7.8 mm) 
than organic (59.3, 7.6 mm) and conventional eggs (54.7 g, 
4.8 mm), respectively. A similar trend was observed for grade 
B eggs, where omega-3 rich eggs again performed better than 
the other types. For all egg types, both egg weight and 
albumen height increased progressively from grade C to grade 

A. However, when egg grading was not taken into account, 
the differences in egg weight and albumen height between the 
sources were not significant (p>0.05).  

In contrast to Albader et al. (2024), who reported that 
higher egg weight may reduce albumen height due to dilution 
or ageing, our study found that omega-3-rich eggs had both 
higher weight and albumen height, particularly in grades A and 
B. This inconsistency could be due to differences in breed, diet 
or storage. It suggests that the relationship between egg 
weight and albumen height may vary depending on the 
production system and rearing conditions. 

Albader et al. (2024) found similar results in Riyadh, 
where eggs from supermarkets had the highest weights, while 
organic eggs had a higher albumen percentage. The mean 
egg weights in the present study were consistent with the 
range of 51.82 g to 63.05 g as reported by Albader et al. 
(2024). Hisasaga et al. (2020) also reported that organic cage-
free eggs (brand D) had the highest average weight (62.4 g), 
ahead of enriched cage-free eggs (brand C) at 59.6 g. Among 
the physical quality characteristics of eggs, the height of the 
albumen and the thickness of the shell are important indicators 
of freshness and structural integrity. The height of the albumen 
reflects the internal quality of the egg, while the thickness of 
the shell contributes to protect against microbial 
contamination and moisture loss, both of which can indirectly 
affect the quality of the albumen over time. Notably, some 
studies had shown that eggs with thicker shells, such as those 
from organic or free-range systems, often maintain higher 
albumen heights during storage due to reduced moisture loss 
and gas exchange (Hejdysz et al., 2024). Kim et al. (2024) 
showed that refrigerated storage helps to preserve albumen 
height, while Rho and Cho (2024) observed that shell quality 
influences how quickly albumen height declines. These 
findings support the interconnected role of shell thickness and 
albumen height in maintaining egg quality across different egg 
types and production systems. 

In terms of yolk height, omega-3 rich and 
conventional eggs showed higher values than organic eggs in 
Grade A. This trend continued in Grade B, with omega-3 rich 
eggs recording the highest yolk height (18.8 mm), followed by 
conventional (17.1 mm) and organic (12.9 mm). Yolk height 
was significantly higher in Grade A than Grade B for both 
organic and omega-3 enriched eggs, while conventional eggs 
showed no significant (p>0.05) difference between grades. 
Yolk height, a vital indicator of quality, varies across egg types 
and grades. Hisasaga et al. (2020) found the highest yolk 
heights in conventional white and brown eggs (24.3 mm and 
24.5 mm, respectively), while pasture-raised eggs had the 
lowest (20.1 mm). Zita et al. (2022) further demonstrated that 
hen age affects yolk height and other internal quality traits, 
where older hens producing eggs with altered yolk proportions. 
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Visual comparisons of egg weight and albumen height among 
treatments are presented in Table 1, showing the variation 
across egg types and grades. It clearly stated that omega-3 
rich eggs consistently exhibited the highest values, especially 
in Grade A. 

 
Table 1: Effect of egg grading on egg weight, albumen height and yolk 
height values in different sources of eggs. 
Parameter Grading of egg 

(mean ± standard deviation) 
Overall 
mean 

Significance 
level 

A B Cβ 
Egg weight (g)      

Conventional egg 54.7 ± 
0.58aC 

51.7 ± 
0.58bB 

45.0 ± 
1.0c 

50.4 ± 
4.33 

p<0.01 

Organic egg 59.3 ± 
1.15aB 

52.3 ± 
1.15bB 

 55.8 ± 
3.97 

p<0.01 

Omega-3 rich egg 72.0 ± 
1.0aA 

57.7 ± 
1.15bA 

 64.8 ± 
7.91 

p<0.01 

Overall mean (g) 62.0 ± 
7.81 

53.9 ± 
2.98 

 56.1 ± 
8.02 

p>0.05 

Significance level 0.000 0.001  0.129  
Albumen height (mm)     

Conventional egg 4.8 ± 
0.32aB 

4.4 ± 
0.03bB 

4.3 ± 
0.05c 

4.5 ± 0.24 p<0.05 

Organic egg 7.6 ± 
0.14A 

7.2 ± 
0.61A 

 7.4 ± 0.45 p>0.05 

Omega-3 rich egg 7.8 ± 
0.13 aA 

7.4 ± 
0.02bA 

 7.6 ± 0.22 p<0.01 

Overall mean (mm) 6.7 ± 
1.45 

6.3 ± 
1.47 

 6.3 ± 1.56 p>0.05 

Significance level 0.000 0.000  0.699  
Yolk height (mm)      
  Conventional egg 18.1 ± 

0.61A 
17.1 ± 
0.94B 

16.5 ± 
0.31 

17.2 ± 
0.93 

p>0.05 

  Organic egg 17.5 ± 
0.9aB 

12.9 ± 
0.44bC 

 15.2 ± 
2.62 

p<0.01 

  Omega-3 rich egg 20.4 ± 
0.74aA 

18.8 ± 
0.4bA 

 19.6 ± 
0.99 

p<0.05 

  Overall mean (mm) 18.7 ± 
1.46 

16.3 ± 
2.7 

 17.3 ± 
2.28 

p>0.05 

Significance level 0.008 0.000  0.088  
abcMeans within a row with different superscripts differ significantly (p<0.05). 
ABCMeans within a column with different superscripts differ significantly (p<0.05). 
βGrade C samples were unavailable for organic and omega-3 eggs due to market 
limitations. 

3.1.2  Shell weight and shell thickness 
In this study, Grade A egg shell weights are shown 

to be heavier than Grade B eggs, regardless of egg type 
(Table 2). However, shell weight did not differ significantly 
(p>0.05) among the different egg types. Yahaya et al. (2024) 
reported that shell thickness varied by breed, with White 
Leghorn hens producing consistently thick shells (49-53 mm), 
while Plymouth Rock hens showed an increase from 41 to 50 
mm over time.  

Shell thickness was consistently thicker in 
conventional eggs across both Grade A and B, compared to 
organic and omega-3 rich eggs. Yet, when data were pooled 
across all grades and sources, these differences were not 
statistically significant (Table 2). Yahaya et al. (2024) similarly 
noted that shell thickness can vary with breed and age, 

underscoring genetic influences on shell quality. 
Table 2: Effect of egg grading on shell weight and shell thickness values 
in different sources of eggs. 
Parameter Grading of egg 

(mean ± standard deviation) 
Overall 
mean 

Significance 
level 

 A B Cβ   
Shell weight (g)      
   Conventional egg 1.0 ± 

1.00 
0.7 ± 
0.58 

2.3 ± 
0.58 

1.3 ± 
1.00 

p>0.05 

   Organic egg 2.7 ± 
1.53 

1.3 ± 
1.53 

 2.0 ± 
1.55 

p>0.05 

   Omega-3 rich egg 0.7± 
1.15 

1.3 ± 
0.58 

 1.0 ± 
0.89 

p>0.05 

   Overall mean (g) 1.4 ± 
1.42a 

1.1 ± 
0.93b 

 1.4 ± 
1.16 

p<0.05 

Significance level 0.195 0.171  0.330  
Shell thickness (mm)     
   Conventional egg 0.17 ± 

0.01aA 
0.13 ± 
0.02aA 

0.12 ± 
0.01b 

0.14 ± 
0.03 

p<0.01 

   Organic egg 0.10 ± 
0.06B 

0.10 ± 
0.01B 

 0.10 ± 
0.01 

p>0.05 

   Omega-3 rich egg 0.10 ± 
0.06B 

0.10 ± 
0.00B 

 0.10 ± 
0.00 

p>0.05 

  Overall mean (mm) 0.13 ± 
0.03 

0.11 ± 
0.02 

 0.12 ± 
0.02 

p>0.05 

Significance level 0.000 0.026  0.506  
abMeans within a row with different superscripts differ significantly (p<0.05).  
ABMeans within a column with different superscripts differ significantly (p<0.05). 
βGrade C samples were unavailable for organic and omega-3 eggs due to market 
limitations. 

 
Eggshell formation is closely linked to calcium 

homeostasis. Nik et al. (2024) highlighted the vital role of 
vitamin D₃ metabolites – especially 1α-hydroxycholecalciferol 
(1αOHD₃) - in enhancing calcium and phosphorus metabolism. 
This compound upregulates calcium transport genes such as 
Calbindin and TRPV6, improving calcium absorption and 
eggshell integrity in laying hens. Supporting this, Qiu et al. 
(2024) reported that dietary calcium lactate supplementation 
enhanced eggshell strength and laying performance, 
particularly in aged hens, by enhancing calcium bioavailability. 
Environmental factors like heat stress also affect calcium 
metabolism. Elevated temperatures reduce feed intake and 
lower calcium availability, impairing specific shell quality traits 
such as shell thickness, strength, and integrity, which are 
critical for minimizing breakage and preserving the internal 
egg quality. 

Jiang et al. (2015) demonstrated that dietary 
supplementation with sodium bicarbonate (3 g/kg) during peak 
production improved calcium absorption and shell 
characteristics by boosting calcium-binding protein expression 
in the intestine. Similarly, Wakchaure (2023) reviewed that 
maintaining electrolyte balance through sodium bicarbonate 
and potassium chloride supplementation can alleviate heat 
stress, improving both laying performance and egg shell 
quality. These findings are particularly relevant when 
considering organic and omega-3-rich diets, which often differ 
in mineral composition and fat sources, potentially influencing 
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shell thickness through effects on calcium metabolism and 
absorption. Additionally, egg size influences shell 
characteristics. Yahaya et al. (2024) observed that larger eggs 
typically exhibit lower shell percentages, increasing their 
susceptibility to cracks during handling. These findings 
emphasize the need to consider egg size in quality 
assessment and packaging to reduce breakage risks, 
especially in premium eggs like organic and omega-3-
enriched types where shell quality may vary due to dietary 
factors. 

Storage conditions play a crucial role in maintaining 
HU. An et al. (2023) showed that refrigerated eggs maintained 
higher HU values over time compared to those stored at room 
temperature. Additionally, Menezes et al. (2012) found that 
eggs from younger hens had higher HU values, which decline 
with hen’s age, regardless of storage condition. These 
findings highlight the combined influence of genetics, age, and 
post-harvest handling on egg freshness and internal quality. 

3.1.3  Yolk index, shape index, Haugh unit (HU) 
Regarding the yolk index (Table 3), the highest yolk 

index ranked by omega-3 rich > conventional > organic egg. 
Grade A organic eggs had a higher yolk index than Grade B 
organic eggs. However, no differences were observed 
between grades for conventional and omega-3 rich eggs. 
Overall, yolk height values among treatments were not 
significantly different (p>0.05). According to DSM Nutritional 
Products Ltd. (2022), yolk index values for regular, fresh and 
extra-fresh eggs are <0.28, between 0.29 – 0.38 and >0.38, 
respectively. The yolk index is a reliable indicator of freshness, 
and it is decreasing with storage time and temperature. 

The egg shape index (SI) is an important criterion in 
determining egg quality. According to Duman et al. (2016), 
eggs are classified as sharp (SI < 72), normal (SI = 72–76), or 
round (SI > 76). In this study, SI ranged from 75.2 to 82.6 and 
did not differ significantly (p>0.05) among treatments (Table 
3), indicating consistent egg shape across sources. These 
values align with Duman et al. (2016) and suggest proper 
handling and reduced breakage risk during transportation.  

The HU, a key indicator of protein quality and egg 
freshness, is influenced by various factors, including storage 
conditions, hen age, and breed. In this study, organic eggs 
showed the highest HU in Grade A (87.6), while omega-3 rich 
eggs led in Grade B (86.8). Conventional eggs consistently 
recorded lower HU values across all grades. These trends 
align with Romero et al. (2024), who reported that hen 
genetics significantly affect albumen height and HU, with 
certain breeds exhibiting higher values in fresh eggs. Despite 
these trends, no significant differences in HU values were 
found among treatments regardless of egg type and grade. 
The overall HU value was 78.6, indicating good freshness. 

Yuan et al. (2023) observed that HU values decline gradually 
from 85 on day 1 to 79 on day 7, then sharply to 70 by day 9, 
emphasizing the impact of storage duration on quality.  

The findings reveal that omega-3 rich eggs are 
consistently superior to conventional and organic eggs in 
terms of egg weight, albumen height, yolk height, and yolk 
index, particularly within Grade A and B classifications. While 
differences were less pronounced or statistically non-
significant when grades were not considered, this 
underscores the importance of grading in determining the 
quality traits of table eggs. This aspect is novel as most earlier 
studies had not stratified their analysis by egg grade, even 
though grading is a standard practice in commercial egg 
distribution and directly influences consumer perception and 
pricing. 
 

 
In contrast to earlier studies that mainly examined 

single sources or homogeneous production systems 
(Hisasaga et al., 2020; Albader et al., 2024), the current 
study's approach of analysing eggs from diverse production 
systems available in the local market allows for a more 
realistic quality assessment available to consumers. This is 

Table 3: Effect of egg grading on yolk index, shape index and Haugh unit values in 
different sources of eggs. 
Parameter Grading of egg 

(mean ± standard deviation) 
Overall 
mean 

Signific
ance 
level A B Cβ 

Yolk index      
Conventional egg 0.468 ± 

0.01A 
0.459 ± 
0.02B 

0.45 ± 
0.01 

0.459 ± 
0.01 

p>0.05 

Organic egg 0.457 ± 
0.03aB 

0.362 ± 
0.02bC 

 0.409 ± 
0.06 

p<0.01 

Omega-3 rich egg 0.531 ± 
0.02A 

0.536 ± 
0.01A 

 0.534 ± 
0.01 

p>0.05 

Overall mean 0.485 ± 
0.04 

0.452 ± 
0.077 

 0.466 ± 
0.057 

p>0.05 

Significance level p<0.01 p<0.01  p>0.05  
Shape index      

Conventional egg 78.9 ± 
2.40 

81.3 ± 
2.43 

75.9 ± 
3.24 

78.7 ± 
3.35 

p>0.05 

Organic egg 76.8 ± 
2.63 

82.6 ± 
3.04 

 79.7 ± 
4.07 

p>0.05 

Omega-3 rich egg 75.2 ± 
2.19 

77.2 ± 
6.00 

 76.2 ± 
4.16 

p>0.05 

Overall mean 77.0 ± 
2.65 

80.4 ± 
4.30 

 78.3 ± 
3.87 

p>0.05 

Significance level p>0.05 p>0.05  p>0.05  
Haugh unit      

Conventional egg 69.2 ± 
0.49aC 

67.5 ± 
0.52bC 

69.0 ± 
0.79a 

68.5 ± 
0.98 

p<0.05 

Organic egg 87.6 ± 
0.52aA 

85.3 ± 
0.2bB 

 86.4 ± 
1.32 

p<0.01 

Omega-3 rich egg 85.1 ± 
0.5bB 

86.8 ± 
0.35aA 

 85.9 ± 
1.02 

p<0.01 

Overall mean 80.6 ± 
8.67 

79.8 ± 
9.33 

 78.6 ± 
9.01 

p>0.05 

Significance level p<0.05 p<0.05  p>0.05  
abMeans within a row with different superscripts differ significantly (p<0.05). ABCMeans 
within a column with different superscripts differ significantly (p<0.05). βGrade C 
samples were unavailable for organic and omega-3 eggs due to market limitations. 
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particularly relevant in the context of rising consumer interest 
in egg quality, nutritional value, and production ethics, as well 
as retail-level decision-making. As such, this research offers 
practical insights for both consumers and retailers by 
identifying the distinct physical and compositional profiles 
associated with different egg categories and grades. 

Another novel observation was the evaluation of 
shell weight and thickness in relation to grade, showing that 
Grade A eggs had significantly heavier shells regardless of 
type, but conventional eggs exhibited thicker shells across 
grades. These findings provide actionable knowledge for 
improving egg handling, packaging, and transportation 
strategies, particularly for higher-grade eggs, and add nuance 
to the existing body of literature that usually attributes shell 
traits solely to hen genetics or age (Yahaya et al., 2024; Qiu 
et al., 2024). Table 3 displays the HU values across egg types 
and grades, highlighting that although differences were not 
statistically significant, organic Grade A eggs tend to have 
higher tendencies. 

3.2  Chemical Composition 
The contents of DM, fat, protein and ash in egg 

albumen and yolk of table eggs laid by hens from various 
sources are presented in Table 4. The chemical composition 
results showed minor variations across egg types, although 
most differences were not statistically significant. In this study, 
the DM content of albumen ranged from 15.0% to 17.2%, 
which was higher than the values reported by Hammersoj et 
al. (2022) who reported albumen DM content ranging from 
13.08% to 13.58% across different hen genotypes in organic 
egg production systems. These discrepancies may be 
attributed to factors such as breed differences, diet, or 
environmental conditions. The yolk DM content in this study 
ranged from 48.3% to 51.7%, aligning with values (47.27% to 
48.08%) reported by Filipiak-Florkiewicz et al. (2024), 
indicating that the variations observed are within the normal 
range for egg components. 

Fat content in yolk ranged narrowly from 55.8% to 
57.3%, with omega-3 rich eggs tending towards lower fat 
content, though differences were not significant. Albumen fat 
content was similarly stable across treatments and the values 
varied from 0.96% (conventional and omega-3 rich) to 1.0% 
(organic). Similar quantities (59.4%) of yolk fat and albumen 
fat (1.5%) were reported by Réhault-Godbert et al. (2019). 

The protein content in yolk and albumen found to be 
non-significant (p>0.05) differences among different egg 
sources. The protein values for yolk and albumen vary from 
38.7% to 40.2% and 96.7% to 97.9%, respectively. The 
protein content determined in the yolk in this study is in line 
with Réhault-Godbert et al. (2019), who reported that the 
protein content in yolk was 34.5%. However, in the present 

study, the protein content of albumen was substantially higher 
than the value (88.1%) reported by Réhault-Godbert et al. 
(2019). This difference could be attributed to several factors, 
including variations in hen diet, age, genetic background, 
environmental conditions, and the analytical methods used for 
protein determination. 

 
Table 4: Effect of egg sources on nutritional values (%, dry matter basis) of 
egg yolk and egg albumen regardless of egg grades. 
Parameter Sources of egg 

(mean ± standard deviation) 
Overall 
mean 

p-value 

 Conventional 
egg 

Organic 
egg 

Omega-3 
rich egg 

 

Yolk      
   Dry matterα 51.0 ± 

5.20 
48.3 ± 
2.63 

51.7 ± 
7.75 

50.4 ± 
5.44 

p>0.05 

   Protein 38.7 ± 
0.65 

39.5 ± 
0.72 

40.2 ± 
0.38 

39.5 ± 
0.75 

p>0.05 

   Fat 57.3 ± 
1.03 

56.5 ± 0.7 55.8 ± 
1.34 

56.5 ± 
1.13 

p>0.05 

   Ash 1.8 ± 
0.12c 

2.4 ± 
0.04a 

2.1 ± 
0.24b 

2.1 ± 
0.24 

p<0.01 

Albumen      
   Dry matterα 17.2 ± 

4.08 
15.9 ± 
4.10 

15.0 ± 
2.05 

16.2 ± 
3.58 

p>0.05 

   Protein 96.7 ± 
0.72 

97.9 ± 
0.52 

96.9 ± 
0.57 

97.2 ± 
0.57 

p>0.05 

   Fat  0.96 ± 
0.01 

1.0 ± 0.03 0.96 ± 
0.03 

0.97 ± 
0.03 

p>0.05 

   Ash 1.0 ± 0.05 0.9 ± 0.09 0.9 ± 
0.08 

0.9 ± 
0.07 

p>0.05 

abcMeans with different superscripts in a row differ significantly (p<0.05). α, wet weight 
basis. 
 

On the other hand, such differences were found on 
ash content in yolk. The highest value was observed in the 
organic eggs (2.4%), while the lowest in conventional eggs 
(1.8%). However, no difference was found on ash content in 
albumen among different egg sources, and the values varied 
from 0.9% to 1.0%. Albumen ash content remained uniform 
across all egg types. It is known that egg is rich in various 
sources of macro and micro minerals. Réhault-Godbert et al. 
(2019) reported that ash contents in yolk and albumen were 
3.7% and 3.4% on DM basis, respectively. 

While fat and protein contents did not differ 
significantly across treatments, the organic eggs showed the 
highest yolk ash content (2.4%), and conventional eggs had 
the lowest (1.8%), potentially reflecting differences in mineral 
absorption and feed sources. The observed higher protein 
content in albumen compared to previously published values 
(Réhault-Godbert et al., 2019) may reflect advancements in 
feeding strategies. The distribution of ash content in yolks is 
summarized in Table 4, indicating that organic eggs have a 
wider range and higher values compared to conventional and 
omega-3 eggs. The non-significant differences observed in 
certain chemical parameters between egg types and grades 
could be attributed to standardized feeding practices and 
similar production conditions across farms. Additionally, 
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nutrient content may be less affected by external grading 
factors compared to physical traits. 

This study was limited by the unavailability of grade 
C samples for organic and omega-3 rich eggs, which had 
reduced the completeness of cross-grade comparisons. 
Moreover, sourcing eggs from local grocery stores introduces 
potential variability due to differences in handling and supply 
chain conditions, which could influence freshness and quality 
attributes. Future studies should consider functional nutritional 
assessments (e.g., antioxidant content, cholesterol oxidation), 
consumer preference surveys, and shelf-life evaluations 
under different storage conditions. A larger and more 
controlled sample base across certified sources could further 
validate the present findings. 

4. CONCLUSION 
Statistically significant differences were noted in egg 

weight, albumen height, yolk height, shell thickness, yolk 
index and HU values among different egg types and grades. 
However, no significant differences in the above-mentioned 
parameters were found among treatments, regardless of egg 
type or egg grade. Omega-3 rich eggs showed comparatively 
higher values for specific traits, namely egg weight, albumen 
height, yolk height, yolk index and HU value, compared to 
organic and conventional eggs. This advantage was limited to 
these specific physical quality traits and did not extend to shell 
thickness, which was higher in conventional eggs. From a 
nutritional perspective, organic eggs showed the highest ash 
content (2.4%), which may reflect a higher mineral content 
potentially associated with organic feed formulations that 
commonly include mineral-rich components such as seaweed, 
or organically approved mineral supplements. For physical 
quality, consumers may find that omega-3 rich eggs may be 
preferable when selecting better physical quality selection, 
such as freshness and internal quality, while organic eggs may 
be favoured for their potentially higher mineral content. These 
findings contribute to the quality standards and enhance 
market transparency by providing evidence-based 
comparisons of egg quality traits across types and grades. 
Stakeholders should consider including mineral composition 
in egg labeling and pricing strategies to better inform 
consumer choice, particularly for health-conscious or 
nutritionally motivated buyers. However, the justification for 
the higher cost of organic eggs would depend on individual 
consumer priorities, whether they value enhanced mineral 
composition or other factors such as production method, 
animal welfare, or perceived health benefits.  
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