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Abstract. The White Leghorn chicken is an egg laying chicken breed with high egg quality performance. 

But the effect of egg weight, egg shape and egg storage period on egg quality traits of this breed remains 

poorly understood. The study was conducted to determine the impact of egg weight, egg shape and egg 

storage period on egg quality traits. A total of three hundred (300) eggs of White Leghorn layers aged 

40 weeks were randomly collected at the poultry laying house of the University of Limpopo experimental 

farm. The egg weight was classified as small (<60 g), medium (60 to 69 g) and large (>69 g), egg shape 

was classified into shape index (SI) as sharp egg (SI < 72), normal (standard) egg (SI = 72–76) and round 

egg (SI > 76), and egg storage period was divided into five groups (0, 7, 14, 21 and 28 days) with 20 eggs 

per group. Egg weight (EW), shell weight (SW), albumen weight (AW), yolk weight (YW) and egg 

length (EL) were measured as egg quality traits. The results showed that egg weight and egg shape had an 

effect (p < 0.05) on EL, SW and AW but had no influence (p > 0.05) on YW, while the egg storage had 

no effect (p > 0.05) on either of the measured traits except EL (p < 0.05). This study suggests that egg 

weight, egg shape and egg storage period had an influence on EL with higher in large eggs, sharp eggs 

and eggs stored 7 days or longer. 
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Introduction 

Egg production is significant in poverty alleviation, creation of employment and 

income, particularly in developing countries (Stojčić and Perić, 2018). Chicken eggs are 

the most affordable source of protein (Şekeroǧlu and Altuntaş, 2009) and consumed by 

humans daily (So et al., 2022). Egg quality traits such as egg weight, shell weight, 

albumen weight, yolk weight and egg length are parameters of egg that determines its 

quality (Murshed et al., 2024). Understanding the egg quality traits of each poultry 

species is critical for knowing the quality of the eggs for human consumption 

(Şekeroǧlu and Altuntaş, 2009). There are several factors including egg weight, egg 

shape and storage period that have affected the quality traits poorly, resulting in poor 

quality, susceptibility to breakage and profit losses (Oleforuh-Okoleh and Eze, 2016; 

Lee et al., 2016; Duman et al., 2016). The egg shape caused several effects on egg 

quality characteristics, and it was shown that there is a correlation between egg shape 

and egg quality traits such as albumen length, egg yolk width, egg yolk height and egg 

yolk colour in laying hens (Duman et al., 2016). It is significant for farmers to be aware 

of the ideal egg weight, egg shape and egg storage period to improve egg quality traits 

(Melo et al., 2021). The White Leghorn chicken is an egg laying breed originating from 

Italy, that is commonly used in the egg-production industry due to its high performance 
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in egg production (Ceccobelli et al., 2013). Based on authors’ knowledge there is 

limited literature on the influence of factors like egg weight, egg shape and egg storage 

period on egg quality traits of White Leghorn chicken breed. The objective of the study 

was thus to determine the effect of egg weight, shape, and egg storage period on egg 

quality traits of White Leghorn chicken breed. 

Materials and methods 

Ethical approval 

University of Limpopo Animal Research Ethics Committee (ULAREC) issued 

ethical approval (AREC/42/2023:UG) for the commence of the study. 

 

Study area, experimental design 

The study was conducted at the University of Limpopo experimental farm, 

Limpopo province, South Africa. A complete randomized design was used as an 

experimental design. A total of 300 eggs were randomly collected from the poultry 

laying house. 

 

Egg weight, egg shape and egg storage periods 

All the eggs were grouped according to their weights. Egg weight was classified as 

small (<60 g), medium (60 to 69 g) and large (>69 g). Eggs were classified with respect 

to shape index (SI), namely as a sharp egg (SI < 72), a normal (standard) egg (SI = 72–

76) and round egg (SI > 76). Classifying eggs for the shape index followed the 

procedure described by Alkan et al. (2015). The egg storage period was divided into 

five groups (0, 7, 14, 21 and 28 days). A total of 20 eggs were randomly allocated to 

each storage period and refrigerated at 4°C following the procedure explained by Melo 

et al. (2021). 

 

Egg quality traits collection 

Egg weight (EW), shell weight (SW), Albumen weight (AW) and yolk weight (YW) 

were measured using a digital weighing balance (Medidata®, USA) with accuracy of 

0.001 g. A vernier caliper was used to measure the egg length (EL). All the egg quality 

traits were collected, and shape index was calculated following the procedure described 

by Hlokoe et al. (2023). 

 

 Shape index (%) = egg width / egg length × 100  

 

Statistical analysis 

A Statistical Package for Social Sciences (IBM SPSS, 2022) version 29.0 was used 

for data analysis. Pearson’s correlation was used to determine the relationship between 

egg weight and egg quality traits. Analysis of Variance (ANOVA) was also used to 

determine the effect of egg weight, egg shape and egg storage period on egg quality 

traits and significance was observed at 5%. Duncan’s multiple range test was used for 

mean separation. The following General Linear Model (GLM) was used: 

 

 𝒀𝒊𝒋 = µ + T𝒊 + 𝒆𝒊𝒋  
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where: Yij = jth observation of the ith treatment, µ = overall mean, Ti = fixed effect of the 

ith treatment (egg weight, i = small, medium and large; egg shape, i = sharp, normal and 

round; storage period, i = 0, 7, 14, 21 and 28 days), and eij = residual error. 

Results 

Descriptive statistics 

The results on the summary of the measured traits (Table 1) indicated that egg 

weight ranged from 48.88 g to 74.50 g. 

 
Table 1. Descriptive statistics of measured traits 

Traits Minimum Maximum Mean Standard deviation 

Egg weight (g) 48.88 74.50 59.86 4.59 

Egg length (mm) 51.50 66.02 57.27 2.45 

Yolk weight (g) 7.20 23.12 17.66 2.02 

Shell weight (g) 5.94 13.22 8.00 0.91 

Albumen weight (g) 25.25 62.63 34.33 4.77 

 

 

Correlation matrix 

The results (Table 2) indicated that EW had a positively high remarkable correlation 

(p < 0.01) with EL and AW. The results further showed that EW had positive significant 

correlation (p < 0.05) with YW and SW. 

 
Table 2. Correlations matrix 

Traits EW EL YW SW AW 

Egg weight (EW) 1.00     

Egg length (EL) 0.62** 1.00    

Yolk weight (YW) 0.32* 0.01ns 1.00   

Shell weight (SW) 0.33* 0.18ns 0.03ns 1.00  

Albumen weight (AW) 0.79** 0.58** -0.14ns 0.14ns 1.00 

ns = no significant (p > 0.05), * = significant (p < 0.05), and ** = significant (p < 0.01) 

 

 

Effect of egg weight on egg quality traits 

The results showed that EW had a significant effect (p < 0.05) on EL, SW and AW 

as presented in Table 3. The findings indicated that large egg weight had the highest EL, 

SW and AW as compared with other egg weights. The results further indicated that EW 

had no significant effect (p > 0.05) on YW. 

 

Effect of egg shape on egg quality traits 

The results showed that egg shape had an effect (p < 0.05) on EW, SW, AW and EL 

(Table 4). The results indicated that sharp egg shape had the highest EW, SW and AW 

while round egg shape had the lowest EW, SW, and AW. The results also showed that 

egg shape had no effect (p > 0.05) on YW. 
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Table 3. Effect of egg weight on egg quality traits 

Traits 

Egg weight 

Small, <60 g 

(Man ± SE) 

Medium, 60 to 69 g 

(Mean ± SE) 

Large, >69 g 

(Mean ± SE) 

Egg length (mm) 56.27 ± 0.20c 57.98 ± 0.27b 62.94 ± 0.93a 

Yolk weight (g) 17.40 ± 0.17 18.08 ± 0.29 17.09 ± 1.40 

Shell weight (g) 7.73 ± 0.09b 8.30 ± 0.12a 8.49 ± 0.38a 

Albumen weight (g) 31.62 ± 0.24c 36.69 ± 0.54b 45.87 ± 1.21a 

Means in row with different letters differ significantly at (p < 0.05). SE: standard error of means 

 

 
Table 4. The effect of egg shape on egg quality traits 

Traits 

Egg shape 

Sharp 

(Mean ± SE) 

Normal 

(Mean ± SE) 

Round 

(Mean ± SE) 

EW 64.30 ± 1.48a 59.16 ± 0.82b 57.84 ± 0.62b 

EL 8.45 ± 0.35a 8.00 ± 0.14ab 7.75 ± 0.12b 

YW 17.55 ± 0.69a 18.17 ± 0.27a 17.14 ± 0.24a 

AW 38.29 ± 1.58a 32.99 ± 0.77b 32.95 ± 1.87b 

EL 41.74 ± 0.50a 42.81 ± 0.21b 44.03 ± 0.32c 

Means in rows with different letters differ significantly at p < 0.05. SE = standard error of means 

 

 

Effect of egg storage period on egg quality traits 

Table 5 showed that storage period had no significant effect (p > 0.05) on EW, YW, 

SW and AW. Furthermore, the storage period had a significant effect (p < 0.05) on EL. 

The findings showed that EL increased with an increase in the storage period. 

 
Table 5. Effect of egg storage period on egg quality traits 

Traits 

Storage periods (days) 

0 

(Mean ± SE) 

7 

(Mean ± SE) 

14 

(Mean ± SE) 

21 

(Mean ± SE) 

28 

(Mean ± SE) 

EW 58.18a ± 1.07 58.32a ± 0.95 58.32a ± 0.84 57.06a ± 1.07 56.85a ± 1.02 

YW 16.92b ± `0.38 18.77a ± 0.42 18.67a ± 0.69 18.71a ± 0.55 19.4a ± 0.64 

AW 32.82 a ± 0.99 32.24 a ± 0.72 32.19 a ± 1.11 30.57 a ± 1.41 29.20 a ± 1.38 

SW 8.36a ± 0.38 7.65a ± 0.33 7.45a ± 0.15 7.86a ± 0.44 8.25a ± 0.35 

EL 44.69b ± 0.32 56.26a ± 0.55 57.53a ± 0.54 56.66a ± 0.82 56.51a ± 0.63 

Mean in rows with different letters differ significantly at (p < 0.05), SE = Standard error of means 

Discussion 

Egg quality is defined by its external and internal traits that make their measures 

important in egg production industry (Hlokoe et al., 2023). This study was conducted to 

investigate the effect of egg weight, egg shape and egg storage period of White Leghorn 

chicken eggs. White Leghorn eggs are commonly used in the egg industry since this 

breed is one of the genetically improved layers for egg production (Ceccobelli et al., 

2013). The study first determined the relationship between egg quality traits and 
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revealed that egg weight was correlated with all the measured traits. The findings of the 

current study were consistent with those of Tyasi et al. (2022) who found that albumen 

height, egg length, shell weight had the highest correlation with egg weight in 

Potchefstroom Koekkoek chicken genotype raised in a traditional cage system in the 

Limpopo province. Subsequently, Alkan et al. (2015) reported a highly significant 

correlation among egg weight, egg length, egg width, yolk weight and albumen weight 

in Partridge (Alectoris chukar) hens reared in a cage system in Turkey. The correlation 

results of this study suggest that improving egg length, yolk weight, shell weight and 

albumin weight might improve the egg weight of White Leghorn chicken breed. 

According to Rashijane et al. (2023) correlated traits might be controlled by the same 

genetic materials, hence, it is critical to understand the correlation between traits. This 

study observed that egg shape and egg weight influenced egg length, shell weight and 

albumen weight with the sharp shape and large egg weight (>69 grams) with higher egg 

length, shell weight and albumin weight. Isnaini et al. (2023) found that egg shape did 

not significantly affect egg weight in white-nest swiftlet from Indonesia. However, this 

is contradictory to Alkan and Türker (2021) who reported that the albumen weight 

increased due to an increase in egg shape. Duman et al. (2016) reported that shell 

weight was not significantly affected by egg shape, although the sharp egg had the 

heaviest egg weight in laying hens raised in 2000 ATAK-S strain of laying hens raised 

under a traditional cage system in Turkey. A study conducted on Isa Brown layer 

chickens of Nigeria revealed an effect of egg weight on egg length (Ukwu et al., 2017), 

which is consistent with this study outcomes. Hagan et al. (2013) found that egg storage 

period caused a significant reduction in egg weight due to the loss of moisture from the 

egg content to the surrounding atmosphere through eggshell pores. Khatun et al. (2016) 

further reported that the length of storage did not affect shell weight of Isa Brown 

layers. Similarly, Çağlayan et al. (2009), and Tilki and Saatci (2004) found egg storage 

period in partridges (Alectoris graeca) did not affect yolk weight. However, the effect 

of storage period on albumen weight was statistically significant in partridges (Alectoris 

graeca) eggs, meaning the longer the storage period, the lower the albumen weight 

(Çağlayan et al., 2009). This study suggests that egg weight, egg shape and egg storage 

period might influence the egg quality traits. The results showed that the more time the 

egg is stored the longer the egg length and that might be due to reduction in egg weight. 

The findings of the current study might help the poultry farmers to know the egg quality 

traits that can be considered in selection during breeding for improvement of the egg 

weight in White Leghorn chickens. 

Conclusion 

The correlation findings displayed a link between egg weight and egg length, yolk 

weight, shell weight and albumen weight. The results further revealed that the egg 

length, shell weight and albumen weight were influenced by the egg shape and egg 

weight, while the storage period only influenced the egg length in White Leghorn 

chicken breed. More studies need to be done on the influence of egg weight, shape and 

egg storage period on more egg quality traits. 

Conflict of interests. Authors state no conflict of interests. 
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[3] Çağlayan, T., Alaşahan, S., Kırıkçı, K., Günlü, A. (2009): Effect of different egg storage 

periods on some egg quality characteristics and hatchability of partridges (Alectoris 

graeca). – Poultry Science 88(6): 1330-1333. https://doi:10.3382/ps.2009-00091. 

[4] Ceccobelli, S., Di-Lorenzo, P., Lancioni, H., Castellini, C., Ibáñez, L. V. M., Alberto, S. 

A., Sarti, F. M., Weigend, S., Lasagna, E. (2013): Phylogeny, genetic relationships and 

population structure of five Italian local chicken breeds. – Italian Journal of Animal 

Science 12(3): 66. https://doi.org/10.4081/ijas.2013.e66. 
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[16] Şekeroǧlu, A., Altuntaş, E. (2009): Effects of egg weight on egg quality characteristics. – 

Journal of the Science of Food and Agriculture 89(3): 379-383. 

https://doi.org/10.1002/jsfa.3454. 

[17] So, J. H., Joe, S. Y., Hwang, S. H., Hong, S. J., Lee, S. H. (2022): Current advances in 

detection of abnormal egg: a review. – Journal of Animal Science and Technology 64(5): 

813-829. https://doi:10.5187/jast.2022.e56. 

[18] Stojčić, M. D., Perić, L. (2018): Influence of the storage period on the quality 

characteristics of table eggs. – Contemporary Agriculture 67(3-4): 202-206. 

https://doi.org/10.1515/contagri-2018-0029. 

[19] Tilki, M., Saatci, M. (2004): Effects of storage time on external and internal 

characteristics in patridge (Alectoris graeca) eggs. – Revista de Medicina Veterinaria 155: 

561-564. 

[20] Tyasi, T. L., Lebogang, L., Hlokoe, V. R. (2022): Comparative study of egg quality traits 

between Potchefstroom Koekoek and Hy-line Silver Brown layers. – Bulgarian Journal of 

Agricultural Science 28(1): 145-150. https://www.agrojournal.org/. 

[21] Ukwu, H. O., Ezihe, C. O., Asaa, S. K., Anyogo, M. E. (2017): Effect of egg weight on 

external and internal egg quality traits of Isa Brown egg layer chickens in Nigeria. – 

Journal of Animal Science and Veterinary Medicine 2: 126-132. 

https://doi:10.31248/JASVM2017.051. 


