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Abstract. As poultry egg is a rich source of protein, World Health Organisation and all other 

health experts recommend human beings eat an egg daily. Therefore, there is a very high 

consumption of eggs throughout the world. The edible part of the egg is covered by a 

protective hard covering egg shell. With increasing egg consumption, egg shell waste is 

generated in huge amounts around the globe. Therefore, egg shell waste management became 

necessary to protect the environment as this can be hazardous. To overcome this problem, 

researchers and waste management experts are working on the development of techniques by 

which the egg shell waste can be used efficiently. As egg shell comprises mainly calcium 

carbonate and phosphate, it can be used for various industrial applications as a rich source of 

calcium, carbonates, CaO, etc. Because of the advantages of egg shell waste, it can be used 

for various industrial and household applications such as adsorbent, matrix, or reinforcement 

materials for making biocomposites, biotemplate, biocoating, glass foams, catalysts, etc. The 

present work discusses the egg shell and egg shell membrane applications in detail. 
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1. Introduction  

Poultry eggs are a very good source of protein and have been eaten by humans for thousands 

of years [1]. Egg white (albumen), vitellus (egg yolk), and egg shell are significant 

components of a poultry egg [2]. The egg shell is the protective covering that prevents the egg 

white and yolk from the external environment. The structure of the egg is shown in Fig. 1. 

The egg shell is made up primarily (94%) of the ceramic material calcium carbonate 

(CaCO3); its other constituents are organic matter, calcium phosphate, and magnesium 

carbonate [3,4]. At the same time, the major constituents of the egg shell membrane are 

protein (60%), glucosamine (10%), chondroitin (9%), and hyaluronic acid (5%). The physical 

properties of egg shell are significantly dependent on the housing system of laying hens. 

Lewko et al. studied the effect of the housing system of laying hens on the physical properties 

of egg contents [5]. 



 

 
Fig. 1. Egg structure 

 

The physical properties of egg shell are given in  

Table 1. It can be observed that the shell thickness, percentage shell content, and shell 

weight were highest for free-range laying hens. On the other hand, the cage has an adverse 

effect on the shell thickness and strength. 

 

Table 1. Physical properties of egg shell [5]  

Characteristic Housing System 

Cage Litter Free Range 

Shell content (%) 8.77 9.03 9.93 

Shell weight (g) 4.93 5.50 5.76 

Shell Thickness (Õm) 317.7 333.7 360.1 

Density (mg/cm2) 70.77 74.88 81.01 

 

Due to the very large consumption of eggs, a high volume of waste materials egg shell 

and the egg shell membrane is generated [6]. It has become a challenge for food industries to 

dispose of these waste materials. To overcome this problem, researchers around the globe are 

working to find the application of these waste materials to generate valuable materials. 

Quina et al. suggested various possible applications of egg shell to reduce the environmental 

impact [7]. Fig. 2 shows the year-wise increasing applications of egg shell and egg shell 

membrane (captured on 5 October 2022 from sciencedirect.com). Date represents the number 

of publications year-wise on the use of egg shell and egg shell membrane [2,7]. It can be seen 

that the number of research on the use of egg shell and egg shell membranes during the year 

1999-2002 was relatively very less (1294). From 1999 to 2022, research on egg shell and egg 

shell membranes have been increased by more than 477%. Still, there is a need for further 

research to enhance the utilization of waste egg shell and egg shell membranes.  




