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Abstract 

The aim of this study was to investigate the physical and chemical properties of six egg types from different 

regions of Iraq. In total, 360 eggs were bought from local markets in the following places: Mosul City (T1), 

Erbil City (T2), Kirkuk City (T3), Duhok City (T4), Sulaymaniyah City (T5), and Wasit City (T6). The 

physical dimensions included egg weight, egg shape, eggshell thickness, and albumen and yolk properties. 

Quality indices such as shape index, yolk index, and Haugh unit were calculated using standard formulas. 

There was a significant difference between the types (P≤0.05). The egg weight (71.92 g), thick albumen height 

(7.11 mm), and Haugh unit (80.65) were highest for T5, indicating superior quality. T4 sample had the lowest 

yolk index (0.266) and Haugh unit (50.59) among all samples. There is a significant difference in quality 

among various areas in the available Table Eggs in Iraq. Of the 60 eggshells that were tested, 50% of them 

were found to be contaminated with microbes. The positive samples were 66.6% bacteria (Staphylococcus 

epidermidis and Staphylococcus aureus), and 33.3% fungi (Aspergillus spp.). 

Keywords: Egg quality, Haugh unit, Shape index, Yolk index, Bacteria of eggshell. 

----------------------------------------------------------------------------------------------------------------------------- ------------------- 

Introduction 

Chicken eggs are one of the most economically 

important and nutritionally valuable food products in 

the world, containing high-quality protein, essential 

amino acids, vitamins, and minerals at low cost (1, 

2). Over the past few decades, the egg industry has 

experienced tremendous growth worldwide, as 

consumers have become more demanding of both 

quality and safety of table eggs (3). Egg quality 

includes both external and internal attributes, 

including the integrity, cleanliness, and shape of the 

shell, as well as the weight of the albumen, yolk 

colour, and the Haugh Unit, which are all factors that 

impact consumer acceptance, marketability, and 

economic value (4, 5). 

The quality of an egg does not stay the same but 

changes over time, influenced by many factors 

including the hen's age and breed, feed, production 

system, storage and time since laid (6, 7). Of these, 

storage temperature and length are especially 

significant because eggs are dynamic living 

biological systems which continue to change 

biochemically and physically after they are laid (8). 
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Moisture loss and carbon dioxide loss from the 

porous eggshell cause an increase in the size of air 

cells, an increase in pH of albumen and yolk, a 

decrease in albumen height, weakening of the 

vitelline membrane, and a general decrease in the 

freshness indicators like Haugh unit and yolk index 

in stored eggs (9- 11). 

In 1937, the Haugh unit was invented by Raymond 

Haugh, which is the most commonly used objective 

assessment of internal egg quality, and involves 

multiplying egg weight by thick albumen height 

(12). Good eggs have a Haugh unit value greater 

than 72, and old eggs have a Haugh unit value less 

than 60 (13, 14). In the same way, the height of the 

yolk relative to its diameter (yolk index) and the 

length of the albumen relative to the diameter of the 

yolk (albumen index) are useful indicators of egg 

freshness, with higher indices being better indicators 

of younger egg production (15, 16). 

Eggs can spend several days in production facilities 

and days in transit before reaching the retail outlet, 

where they could be improperly stored and exposed 

to temperature extremes, poor storage conditions 

and/or longer storage times (17, 18). Ambient 

temperature storage is used in developing countries 

and areas where the cold chain is not well 

established, which can cause deterioration of the 

quality (19, 20). There have been several recent 

studies that have reported important differences in 

the quality of local eggs from different markets, 

which could be due to differences in how the eggs 

are produced, sheep genetics, feed formulation, egg 

handling, or the time between egg production and 

retail sale (21- 23). 

In recent years, the poultry sector has had a 

remarkable development in Iraq, especially in the 

Kurdistan Region and Mosul City, where a number 

of local egg production facilities have been 

established to meet the local demand (24). There are 

limited scientific studies of the quality attributes of 

eggs locally available in this region. The effect of 

storage conditions on egg quality in Middle East 

markets, due to the high temperature and humidity 

changes, has been demonstrated (25, 26). Lack of 

standardised quality control measures and cold chain 

management in many retail outlets is a concern for 

the uniformity and safety of eggs reaching 

consumers (27). 

The knowledge of the normal quality characteristics 

of eggs from different local types and the rate of 

decline in quality during normal storage periods are 

necessary for many reasons. The assessment then 

helps to determine areas of the egg industry in the 

region that may have potential for improvement in 

production, handling, and distribution practices 

(28,29) so that consumers and retailers can make 

informed buying decisions and make stocking 

decisions. It also provides a baseline of information 

for future quality monitoring and regulatory efforts 

(30). 

The egg shell provides primary physical protection 

of the internal egg contents but is permeable making 

it easy to contaminate the surface and potentially be 

invaded by pathogens such as Salmonella spp. and 

Escherichia coli. The inspection of the eggshells' 

microbiome is therefore an essential part of food 

safety measures and public health threat 

assessments. Total microbial counts and 

identification of bacterial and fungal contaminants 

give important clues about the efficiency of sanitary 

measures adopted in poultry farms and processing 

units. These microbiological assessments are setting 

critical quality standards that are essential to reduce 

foodborne diseases and product risk to human health 

(31,32). 

No previous reports of extensive comparative 

studies have been reported to determine the 

importance of several locally available market eggs. 

This lack of knowledge makes it challenging for 

these stakeholders to make decisions as well as 

implement evidence-based quality improvement 

activities. 
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The aims of this study were: (1) to analyze and 

compare the physical and chemical characteristics of 

six important egg types of the area, emphasizing the 

measurements of weight, dimensions, thickness of 

the shell, characteristics of the albumen and yolk, 

and quality indexes; (2) to evaluate the microbial 

load and bacterial diversity on the egg surface and to 

assess the effectiveness of the current sanitary 

procedures; and (3) to provide basic data and 

recommendations for improving quality in the local 

egg sector. 

Material and Methodes 

Egg sample and location 

This study was carried out at the Technical Institute 

of Nimrud / Northern Technical University – Mosul, 

Iraq, from October 2025 until January 2026. Six 

types of eggs were selected systematically for 

inclusion in the study according to their availability 

in the market from various local areas in Iraq. A total 

of 360 fresh eggs (60 eggs per brand) were bought 

directly from local retail markets. The six types and 

their production are given in Table 1. 

Table 1. Local egg types evaluated in the study 

Types Production 

Location 

Production 

Date 

T1 Mosul City 9/10/2025 

T2 Erbil City 13/10/2025 

T3 Kirkuk City 10/10/2025 

T4 Duhok City 11/10/2025 

T5 Sulaymaniyah 

City 

13/10/2025 

T6 Wasit City 12/10/2025 

 

After purchase, the samples were carefully 

transported to the laboratory under controlled 

environmental conditions to ensure the integrity of 

the samples and stability of the microbial profile, 

prior to the experimental analysis. 

Equipment and Measurement   

Measurements of a physical nature were carried out 

using calibrated precision instruments. Eggs were 

weighed using a digital balance with a 0.01 g 

precision. The maximum length of the egg 

(longitudinal axis) and maximum width of the egg 

(transverse axis) were measured using an Electronic 

Vernier Caliper, which has an accuracy of 0.01 mm. 

The internal quality assessment of eggs was done by 

carefully breaking the eggs onto a flat glass surface. 

The middle thickness of the albumen between the 

yolk and the outer edge was taken using an 

Electronic Vernier Caliper. Yolk diameter was 

measured at the widest diameter, and yolk height 

was measured at the highest point of the yolk with 

the same caliper. The Yolk Color Fan is a 

standardised colourimetric device that measures the 

colour of the yolk on a scale of 1 (pale yellow) to 15 

(dark orange). 

The albumen and yolk were then weighed 

individually on a digital balance. Using the 

Electronic Vernier Caliper, the thickness of the shell 

was measured at three different positions (broad end, 

middle, and pointed end), and the average thickness 

was calculated. 

Quality Indices Calculation  

Several quality indices were computed with the use 

of known formulas that will give a comprehensive 

evaluation of egg quality: 

Shape Index (%) was computed using the method of 

Duman et al., 2016, which was given as: 

Shape Index (%) = (Egg Width / Egg Length) × 100 

[28] 

Egg shape is normal or ideal if 72-76%, elongated if 

below 72%, and rounded if above 76% shape index 

value. 

Yolk index was determined by yolk height/yolk 

diameter: 

The Yolk Index is the ratio of the height of the yolk 

to the diameter of the yolk in mm (33). 

Eggs with a yolk index > 0.38 can be defined as fresh 

and good quality, > 0.30 as medium, and < 0.30 as 

weak and old egg. 
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Haugh Unit (HU) was computed based on the 

following formula suggested by Haugh (1937): 

HU = 100 × log₁₀(H + 7.57 − 1.7 W0.37) (34). 

Thick albumen height (mm) is H and egg weight (g) 

is W. The Haugh unit is considered to be the most 

widely accepted indicator of internal egg quality, 

with a higher score indicating more excellent 

internal quality; thus, scores above 72 denote AA 

grade (excellent quality), scores between 60 and 72 

denote A grade (good quality), scores between 31 

and 60 denote B grade (acceptable quality), and 

scores below 31 denote poor quality. 

 Sixty samples of eggs were taken from their surface 

with sterile swabs and then inoculated onto blood 

agar and MacConkey's agar and incubated for 24 

hours at 37 degrees Celsius. The isolates were first 

characterized according to the growth characteristics 

and macroscopic appearance, and then examined 

under the microscope after applying Gram's stain 

(with 99% ethanol in the decolorization step) using 

crystal violet, iodine, and safranin. In order to help 

identify the organism, biochemical tests like oxidase 

and catalase tests were performed. The Vitek 2 

compact system was used to confirm the species of 

bacteria with the objective of gaining accuracy. 

Throughout the procedures, solutions such as 0.9% 

normal saline were utilized to prepare and handle the 

samples. A comprehensive approach was developed 

by combining traditional microbiological methods 

with automated technology to accurately identify the 

isolated microorganisms. 

Statical Analysis 

Data from the completely randomized design were 

evaluated using a one-way analysis of variance. 

Duncan's multiple range test was applied at a 

significance threshold of, in accordance with the 

established protocol of Duncan (35), to identify 

significant differences among treatment means.𝑝 ≤

0.05, All statistical computations were performed 

using the SAS software package in accordance with 

the experiment's specified mathematical model. 

Significant differences are indicated by different 

letters within the same column, with results 

presented as mean ± standard error (SE), at a 

significance level of P < 0.05, in accordance with the 

specific mathematical model used for the analysis. 

Yij =u + ti + Eij 

Were:  

Yij = the observation of ij.  

μ = the overall mean.  

Ti = the effect of i (types).  

Eij = the random error. 

Results and Discussion 

Effect of Types on Physical Egg Characteristics 

Physical measurements of eggs from the six local 

types are presented in Table 2. Egg weight differed 

significantly among types (P≤0.05), ranging from 

59.02 g (T6) to 71.92 g (T5). Sulaymaniyah city (T5) 

produced significantly heavier eggs than all other 

types, while Wasit city (T6) had the lightest eggs. 

The weight of eggs is one of the most important 

factors for local value and choice; larger eggs are 

likely to fetch a high price in the market. 
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Table 2. The effect of egg types on egg weight, shape index, albumen weight, thick albumen height 

and haugh unit (Mean ± Standard Error) 

Types Egg Weight (g) Shape Index (%) 
Albumen Weight 

(g) 

Thick Albumen 

Height (mm) 

Type 1 66.51 ± 3.53 ab 73.29 ± 1.24 b 39.14 ± 2.89 ab 3.83 ± 0.29 d 

Type 2 66.25 ± 0.81 ab 77.30 ± 0.97 a 39.39 ± 1.13 ab 6.13 ± 0.15 b 

Type 3 62.66 ± 0.62 bc 74.91 ± 1.30 ab 35.80 ± 0.40 b 5.35 ± 0.24 c 

Type 4 64.52 ± 1.88 bc 74.74 ± 1.27 ab 35.71 ± 1.47 b 3.59 ± 0.18 d 

Type 5 71.92 ± 1.75 a 77.27 ± 1.02 a 41.50 ± 1.66 a 7.11 ± 0.16 a 

Type 6 59.02 ± 1.48 c 75.95 ± 0.54 ab 35.91 ± 1.58 b 5.21 ± 0.28 c 

a-d The different superscript letters in the same column show significant differences (P≤0.05). 

  

 

The weight variation in eggs among types observed 

may be due to several factors: hen genetics, age of 

the laying flock, nutritional management, and 

production system (1, 5). Recent studies have shown 

that egg weight is largely affected by the hen strain, 

and the high-production modern local hens produce 

eggs in the size of 60–65 g, whereas the specialized 

strains produce larger eggs (6, 10). The weight of T5 

eggs is significantly heavier and may be due to one 

or more of the following factors: a different genetic 

line, older hens (as hens age, the eggs grow heavier), 

or better nutritional management than other types. 

Egg quality indices are comprehensive measures of 

egg quality and are widely used for egg grading and 

egg quality evaluation (Table 2). The shape index 

ranged from 73.29% (T1) to 77.30% (T2), and the 

eggs of T2 showed significantly more rounded eggs 

than T1 and T4. Egg shape is classified according to 

the shape index (SI), which ranges from 80 to 45, 

and eggs with an index of 72-76% are considered to 

have a normal or ideal shape, while eggs with a 

shape index more than 76% are more rounded (28). 

The majority of the types in this study were within 

or close to the normal range, with a few having 

highly rounded eggs, such as T2 and T5. The shape 

of an egg is largely determined by genetic 

determination and the anatomy of the hen's oviduct 

and remains relatively stable after storage (22,29). 

The weight of albumen ranged from 35.71g (T6) to 

41.50g (T5), and among the different types, T5 has 

a significantly (P<0.05) higher amount of albumen 

than other types. The higher elevation found for 

treatment T5 is mainly attributed to the significant 

rise in the overall egg weight, which means that 

more dense albumen was found in heavier eggs. The 

albumen weight is the most abundant weight fraction 

of the egg and plays an important role in the 

nutritional and functional properties of the egg in 

food applications (2, 11). 

The thickness of the albumen is one important factor 

for the freshness and quality of the egg; it will thin 

rapidly over time during storage because the 

ovomucin-lysozyme complex, which lends albumen 

gel its thickness, breaks down during storage (8, 11). 

Significant differences between the types were 

found, where T5 had the greatest thick albumen 

height (7.11 mm), followed by T2 (6.13 mm), T3 

(5.35 mm), T6 (5.21 mm), T1 (3.83 mm), and T4 

(3.59 mm). The higher the thick albumen height is, 

the fresher the eggs are or the better the handling 

from production to retail, and the lower the thick 

albumen height, the older the eggs are or the poorer 

the handling between production and retail (13,15). 



Pharaonic Journal of Science, 2026, Vol. 2, No. 3, P.138-150                 eISSN:3062-6021, pISSN:3062-6013           143 

 

 
Figure 1: Haugh unit comparison across types (Mean ± SD) 

 

The Haugh unit, which is the most commonly used 

internal egg quality measurement, exhibited 

significant differences among the different types of 

eggs, from 50.59 (T4) to 80.65 (T5). According to 

USDA grading standards, T5 eggs (HU = 80.65) and 

T2 (HU = 75.32) qualify as AA grade (excellent 

quality, HU >72), T3 and T6 eggs (HU = 70.28 and 

70.50, respectively) qualify as A grade (good 

quality, HU 60–72), while T1 and T4 eggs (HU = 

51.76 and 50.59) fall into B grade (acceptable to 

poor quality, HU 31–60) (1,4). The high Haugh unit 

values obtained from T5 eggs are due to the high 

thick albumen height and the appropriate egg 

weight, which are indicators of the excellent 

freshness and handling practices of these eggs (10, 

14). The low value of the Haugh unit in T4 eggs 

(50.59) shows a lower egg quality, which is probably 

related to longer storage time or sub-optimal storage 

conditions (18, 25). 

Recent research examining the quality of local eggs 

in different markets has yielded similar findings. In 

fresh eggs, Haugh unit values between 60 and 98 

were reported by (1) who found that the eggs 

significantly deteriorated during storage (5), 

identified significant differences in the quality of 

local egg types in the Croatian market, representing 

of Haugh units from 65 to 85 [5,13], and colleagues 

reported on the same variations in egg quality across 

markets in Saudi Arabia, emphasizing the 

importance of cold chain management and the need 

for rapid product rotation to ensure egg quality 

(14,30), showed that the storage time has significant 

influence on the Haugh unit values and that the 

effect was increased in higher temperatures (30). 

Yolk characteristics varied significantly among the 

six types (Table 3). Yolk weight varied from 15.47 

g (T6) to 21.02 g (T5), with T5 and T4 having 

significantly heavier yolks than other types. Yolk 

weight is relatively stable during storage and is 

primarily determined by hen genetics, age, and 

nutrition (7, 10). The heavier yolks in T5 are 

consistent with the overall larger egg size from this 

brand. The lighter yolks in T6 correspond to the 

smaller overall egg size from this brand. 

Yolk index showed substantial variation among 

types, ranging from 0.266 (T4) to 0.414 (T5). T2, 

T5, and T6 had the highest yolk index values 

(0.402,0.414, and 0.400, respectively), indicating 

fresh, high-quality eggs (>0.38), while T4 had an 

extremely low yolk index (0.266), well below the 

threshold for acceptable quality (<0.30), indicating 

weak or old eggs (9, 12). T1 and T3 had intermediate 

values in the medium quality range (0.30–0.37). The 

very poor yolk index in T4 eggs, despite being 

within their stated shelf life, raises concerns about 

storage conditions (16, 23). 

The color of the yolk differed greatly between types, 

ranging from 5.00 (T6) to 14.00 (T2). The yolk 

colour of eggs produced by the T2 breed was found 
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to be significantly darker than all other breeds 

followed by T3 (11.00) and T4 (10.6) while the eggs 

of T1 and T6 showed the palest yolk colour. The 

main methods of achieving yolk colour are to 

increase the concentration of carotenoids (especially 

xanthophylls) in the hen's feed, and yellow yolk 

colour is generally preferred in many markets (3, 7). 

The diversity in yolk color between types indicates 

significant differences in the types of feed 

formulation and the use of natural colour ingredients 

such as corn, alfalfa, or synthetic carotenoids 

(15,21). 

Table 3 shows the characteristics of eggshells. The 

weight of the shell ranged from 7.63 g in T6 to 9.40 

g in T5; the latter species had a significantly heavier 

shell than the others. The weight of eggshells is 

directly proportional to the overall egg weight as 

well as the thickness of the shell, and this will impact 

the protection of the egg during handling and 

transport (4,13). 

Average Shell thickness at the broad end, middle, 

and pointed end showed relatively less variation 

among types than other parameters. However, there 

were significant differences, where T6 had the 

thickest shell (0.538 mm), significantly greater than 

T2 (0.476 mm). Shell thickness is influenced by hen 

genetics, age, calcium and vitamin D nutrition, and 

environmental stress (6,13). Adequate shell 

thickness (typically >0.35 mm) is essential for 

protecting egg contents during handling, 

transportation, and storage and for preventing 

microbial contamination (14,19). 

Research has demonstrated that the thickness of the 

shell may vary significantly depending on the source 

of the egg, from 0.30 to 0.55 mm (20, 26). The shell 

thickness values measured in this study are typical 

and comparable to those found in local laying hens. 

This is because thicker shells in T5 are believed to 

provide better protection and may lead to less 

deterioration in shell quality in storage (27, 30). 

 

 

 

Table 3. Effect of egg types on yolk characteristics, shell weight, and average shell thickness (Mean 

± SE). 

Types 
Yolk Weight 

(g) 
Yolk Index Yolk Color 

Shell Weight 

(g) 

Average Shell 

Thickness 

(mm) 

Type 1 19.04 ± 0.83 a 0.318 ± 0.007 c 6.0 ± 0.0 e 8.31 ± 0.19 b 
0.483 ± 0.008 

b 

Type 2 18.69 ± 0.67 a 0.402 ± 0.005 a 14.0 ± 0.0 a 8.16 ± 0.06 b 
0.476 ± 0.012 

b 

Type 3 18.85 ± 0.60 a 0.364 ± 0.008 b 11.0 ± 0.0 b 8.00 ± 0.29 b 
0.487 ± 0.011 

b 

Type 4 21.01 ± 0.74 a 0.266 ± 0.007 d 10.6 ± 0.24 c 7.79 ± 0.26 b 
0.500 ± 0.014 

b 

Type 5 21.02 ± 1.02 a 0.414 ± 0.010 a 10.0 ± 0.0 d 9.40 ± 0.31 a 
0.501 ± 0.009 

b 

Type 6 15.47 ± 0.74 b 0.400 ± 0.011 a 5.0 ± 0.0 f 7.63 ± 0.11 b 
0.538 ± 0.015 

a 

a-f Different superscript letters within the same column indicate significant differences (P≤0.05). 
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The identification of Egg Surface Microbiota. 

1- Sample culturing  

There were 50% (30 out of 30) that were negative for any growth after incubation and 50% (30 out of 30) of 

samples were positive. 

2- Identification 

Results from observation of the positive samples under the microscope and biochemical testing showed that 

66.6% (20) of the samples had bacterial growth while 33.3% (10) had fungal  

growth, as shown in Figure 2. 

 
Figure 2 shows the percentage of bacteria and fungi obtained from the samples. 

 

One sample showed growth of Staphylococcus epidermidis (Figure 3), another sample has shown growth of 

Staphylococcus aureus (Figure 4), and the other sample showed growth of fungi (Figure 5). 

                   
         Figure 3: St.epidermidis on blood agar                Figure 4: St.aureus on mannitol salt agar 

 

 
Figure 5: Fungi on blood agar 

St.epidermidids St.aureus Fungi
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In the present study, it was found that 50% of 

examined eggshells were overall contaminated with 

microbes. This moderate to high level of 

environmental exposure and post-egg-laying 

contamination, as reflected by recent studies, ranges 

from 40% to 65% of microbial prevalence on 

eggshells, depending on housing systems, hygiene 

measures, and handling conditions at retail outlets 

(36). The bacterial prevalence ratio (66.6%) to 

fungal (33.3%) is consistent with the known 

microbiological patterns, as bacteria are known to 

colonise organic substrates and are fast to adapt to 

the minute changes in the environment on the 

eggshell surface. 

  All the observed bacteria (50%) were 

Staphylococcus epidermidis, and Staphylococcus 

aureus (50%). The presence of Staphylococcus 

suggests that humans and animals are involved in 

egg collection, sorting, and egg packaging. Human 

handling is a common source of transfer of S. 

epidermidis, a dominant human symbiont, to the 

surface of shells (3). On the other hand, isolation of 

S. aureus is a direct public health issue since this 

bacterium is known to be a pathogen that can 

produce enterotoxins that can lead to outbreaks of 

foodborne illness. This is the issue that was 

highlighted by the studies conducted by (38,39), 

which have shown that Staphylococcus spp. are 

significant contaminants on table eggs, and that there 

is a link between poor hand hygiene among farm 

workers and retailers. 

All the fungal isolates were identified as Aspergillus 

species (Aspergillus spp.). Aspergillus is a fungus 

that is found very frequently in the environment, 

especially in the air over farms, in poultry litter and 

feed (40). The absolute dominance suggests that 

there is considerable dust deposited in the 

atmosphere during storage and display. This finding 

is also consistent with a recent study by Ebani et al. 

(2022) which identified the dominant fungal genus 

on table eggshells in an open retail environment as 

Aspergillus (41). The dual hazard of the presence of 

Aspergillus is that, under the proper moisture 

conditions, the fungal hyphae can penetrate through 

the eggshell pores and cause internal damage. This 

genus contains many species with hazardous 

mycotoxins such as aflatoxins that pose a risk to 

food safety (42). 

The geographical distribution of these isolates 

highlights the urgent need for improving post-

harvest hygiene practices, adopting automated 

processing systems, and establishing storage 

temperature control to reduce microbial risk. 

Conclusion 

A comparative study was carried out to assess the 

physical and chemical characteristics of the locally 

produced Table Eggs in different areas in Iraq. 

Sulaymaniyah city (T5) had the best egg quality for 

several measurements, such as egg weight (71.92 g), 

albumen height (7.11 mm), yolk index (0.414), and 

Haugh unit (80.65), suggesting AA grade eggs. The 

quality of samples was very poor in Duhok city (T4), 

with extremely low value of yolk index (0.266), 

Thick Albumen Height (3.59) and Haugh unit 

(50.59) which means the samples had very poor 

freshness, even within the prescribed shelf life. 

The wide range of quality of eggs in the market 

highlights the need for better quality control 

systems, better cold chain facilities and consumer 

education about indicators of egg quality and the 

proper storage techniques. Producers and retailers 

should have a sound quality monitoring programme 

in place, provide good refrigeration along the 

distribution chain, and reduce the time between 

production and retail sale. Future research should 

focus on the specifics of the causes of quality 

differences between types, which include hen 

genetics, nutrition, production systems, and post-

production handling practices, and the effectiveness 

of interventions to improve egg quality in the 

regional market. 

The research revealed that 50% of the eggshell 

samples had microbial contamination with mostly 
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Staphylococcus species and Aspergillus fungi. The 

distribution underlines the importance of handling 

practices and environmental contamination, and 

stresses food safety concerns, particularly related to 

the pathogenic properties of S. aureus and the 

mycotoxin-producing potential of Aspergillus. 

Improving storage conditions and strengthening 

hygiene measures are crucial to decrease microbial 

risks linked to table eggs. 
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