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 A B S T R A C T   
India is the fourth largest producer of hens’ egg in the world with a production figure of 105 billion eggs per annum. Andhra Pradesh, Bihar, 
Karnataka, Maharashtra, Punjab, Tamilnadu, Telangana, and West Bengal, are the major states involved in the poultry production. In spite of 
large production, its per capita eggs consumption is 70 eggs per annum against a recommended set target of 180 eggs consumption per person 
per annum by National Egg Coordination Committee (NECC) and Indian Council of Medical Research (ICMR) .  Considering the net protein 
utilization and protein efficiency ratio, egg is considered as the best source of protein apart from the other nutrient source. The thermal 
processing has a significant effect on the sensory, thermal, textural, nutritional, and microbial quality of processed egg-based products. An 
overview of technological aspects of egg in development of RTE product are presented which directly or indirectly affects the quality of final 
products.  
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INTRODUCTION  

India is the fourth largest producer of eggs in the world with a production figure of 105 billion eggs per (FAOSTAT, 2019). 

Andhra Pradesh, Bihar, Karnataka, Maharashtra, Punjab, Tamilnadu, Telangana, and West Bengal, are the major states 
involved in the poultry production. Even though India is the world's major egg producer, its per capita eggs consumption is 70 
eggs per annum against a recommended set target of 180 eggs consumption per person per annum by National Egg 
Coordination Committee (NECC) and Indian Council of Medical Research (ICMR). Egg processing industry in India took its birth 
in 1996 with establishment of first processing plant at Hyderabad and after that five more egg processing plants have come up. 
The NECC played a crucial role in promoting the production and consumption of eggs and in leading the poultry sector to the 
path of profitability. Avian egg is an animal reproductive body consisting of an ovum or embryo together with nutritive and 

protective envelopes, especially the thin-shelled reproductive body laid by female birds. Since time immemorial, egg has been 
considered as a powerhouse of nutrition. This reputation has been due to its exceptional nutrition profile as a nutrient-dense 
food containing high quality protein with balanced amino acid combinations and a substantial amount of many essential vitamins 
and minerals, which are needed to fulfil the functions of food. Eggs are readily digested and provide a sufficient portion of the 
nutrients required daily for the growth and maintenance of body tissues (Potter and Hotchkiss, 2012; Belitz et al., 2004). 
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Considering the net protein utilization and protein efficiency ratio, egg is considered as the best source of protein apart from the 
other nutrient source.  

An overview of technological aspects of egg in the development of RTE products are elaborately presented with sensory, 
textural, nutritional, and microbiological quality characteristics governing the final ready to eat products. The need of controlled 

thermal treatment is emphasized in the present paper required for the development of safe, risk free, easily digestible, nutritive, 
improved textural and sensory quality with control on anti-nutritive factors ready-to-eat product.  

EGG INDUSTRY: PRESENT SCENARIO 

Poultry industry is one of the fastest growing sectors in India. India ranks fourth largest producer of eggs in the world, with an 

annual output of 105 billion eggs comes after China, USA, and Indonesia (Table 1) (FAOSTAT, 2019). Andhra Pradesh, Bihar, 

West Bangal, Karnatka, Kerala, Maharastra, Tamilnadu, and Telangana, are the leading states to produce desi hens’ eggs.  
Punjab is the major producer of eggs from improved poultry birds with the annual production of 286 million eggs and the 

production position comes after Gujrat, Himanchal Pradesh, Tamilnadu and Telangana in India. Punjab has more than 500 

poultry farms with a capacity of nearly three crore poultry birds with a daily production of 2.5 crore eggs. Barnala-Sangrur area 
is so called the biggest poultry belt in Punjab with nearly 250 out of 500 poultry farms. There is considerable variation in per 

capita consumption between rural and urban areas across the region. Per capita consumption of eggs is lesser in rural areas 

as compared to that of urban areas. In one fourth states of India, per capita consumption is even less than 3.5 per annum.  

Export of poultry products from India comprise table eggs, egg powder, frozen yolk, meat and live birds. India primarily exports 

table eggs and hatching eggs to West Asian countries such as Bangladesh, Singapore, Maldives, UAE, Saudi Arabia and Oman 

(FAOSTAT, 2019). India also exports egg powder to several European Union nations and East Asian countries. The value of 
aggregated export was Rs. 1,683 million in 1996-97 and reached the level of Rs. 5 billion by the year 2000 (Anon, 2019).  

Table 1: Production of eggs in major countries of world 
 

Area 
Eggs in shell 

Number, Billion Percent 
World 

1577 100.00 
Asia 

1010 64.00 
China 

577 36.56 
United States of America 

113 7.18 
Indonesia 

106 6.70 
India 

105 6.66 
Mexico 

56 3.53 
Brazil 

55 3.51 
Russian Federation 

44 2.82 
Japan 

44 2.79 
Turkey 

20 1.26 
Pakistan 

19 1.21 

 



Prasad et al. (Technological aspects of egg in the development of thermally coagulated RTE products) 

J. Postharvest Technol., 2019, 07 (4): 33-44             35 

 

STRUCTURAL AND COMPOSITIONAL CHARACTERISTICS  

The main components of egg are shell, shell membranes, air cell, albumen or white and yolk. 

Shell 

The shell of an egg is a brittle and rigid outer protective cover made up of calcium carbonate (calcite) deposited in an organic 

mucopolysaccharide matrix, which comprises around 9-11 % of total weight of egg. It contains 94 % calcium carbonate, 1 % 
magnesium carbonate, 1 % calcium phosphate and 4 % organic matter. The shell structure is further divided into four 

components: cuticle or bloom, spongy calcareous layer, mammillary layer and pores (Belitz et al., 2004; Charley, 1970). 

Shell membranes 

It is made up of two layers: outer shell membrane (48 µm) and inner shell membrane (22 µm). The outer layer adheres closely 
to the mammillary layer and inner layer surrounds the albumen. These membranes consist of 70% organic substance, 10% 

inorganic substance and 20% moisture. These are usually inseparable and form 0.6% of the egg. Inner membrane is thinner 

than the outer membrane and both together range between 0.01–0.02 mm in thickness. Their structure is like entangled threads 
or randomly knitted nets. This structure is important in obstructing invading microorganisms by catching them in the meshwork 

(Paul and Palmer, 1972; Penfield et al., 1990). 

Air cell 

Both the layers are contiguous with each other except at one end where they separate to form air cell at the wide end of the egg. 

The air cell formation between the shell membranes is the result of contraction of inner contents of the egg because of the lower 

temperature of the outer surrounding than the hen’s body after lying. The fresher the egg, the smaller will be the air cell (Belitz 
et al., 2004; Manay, 2001). 

Albumen or egg white 

The albumen is an aqueous, faintly straw-tinted, gel-like liquid, consisting of three fractions that differ in viscosity. It constitutes 
about 58% of the total weight of the egg. It occurs in two layers, thick and thin albumen. The thick, gel like albumen differs from 

thin albumen in four-fold content of ovomucin. The thin but very firm layer of albumen (chalaziferous layer) closely surrounds 

the yolk, and it branches on opposite side of the yolk into two chalazae that extend into the thick albumen. The chalazae resemble 
two twisted rope like cords, twisted clockwise at the large end of the egg and counterclockwise at the small end. They serve as 

anchors to keep the yolk in the center. In an opened egg, the chalazae remain with the yolk. 

The main constituents in egg white, aside from water (87-88%), are proteins (10-11%). The carbohydrates account for 0.6-1.2% 
of egg white, exist either in the free form or combined with protein. The amount of lipid and mineral content in the egg white is 

0.05-0.2% and 0.5-0.8 % respectively (Table 2). The proteins of albumen are: ovalbumen (main egg white protein), conalbumen 

or ovotransferrin, ovomucoid, lysozyme, ovomucin, flavoprotein, ovoinhibitor and enzymes (Belitz et al., 2004; Charley, 1970; 

Potter and Hotchkiss, 2012). 

Yolk 

Yolk is a fat-in-water emulsion, constitutes around 31% of the total egg weight and consists of germinal disc, latebra, concentric 
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rings of yolk material and vitelline membrane which surrounds it. The germinal disc is in the cone like portion of latebra, known 

as Nucleus of Pander. Latebra forms 0.62% of yolk and Nucleus of Pander forms 0.52% of the yolk. Yolk consists of alternate 
layers of dark and light coloured yolk. There are six layers of dark and six layers of light coloured yolk. White layers are narrower 

than dark layers. The thickness of it may range between 0.25 – 0.4 mm. The white layer form 3–4% of the yolk and the dark 

layers are of 2 mm in thickness. The vitelline membrane is a thin pliable membrane of around 0.024 mm in thickness (Belitz et 
al., 2004; Paul and Palmer, 1972).  

The egg yolk contains 48-50% moisture, 16-17% protein, 31-33% lipid, 0.2-0.6% carbohydrate and 1.5-2.0% ash (Table 2). 

Lipids, the main components of the egg yolk, comprise about 60% of the egg yolk based on dry weight. The lipids include 
triglycerides, phospholipids, cholesterol, cerebroside and some other minor lipids. Cholesterol is a soft, waxy substance found 

among the lipids in bloodstream, and in every cell of our body. It is essential for the functioning of the human body and helps in 

the formation of cell membranes, protects the nervous system and produces some hormones and Vitamin D. But elevated levels 

of cholesterol in the bloodstream are associated with an increased risk of coronary heart disease. High blood cholesterol levels 
are one of the major modifiable risk factors for heart disease, along with high blood pressure. Egg yolk contains 1252-1260 mg 

cholesterol per 100 gm yolk (Charley, 1970; Potter and Hotchkiss, 2012). 

NUTRITIONAL CHARACTERISTICS 

Eggs are a nutrient dense food because they are an excellent source of high-quality protein, along with iron, riboflavin, folate, 

phosphorus, and zinc and vitamins A, B6, B12, D, and E and contain a significant amount of cholesterol, the only nutrient not 
found in an egg is vitamin C. Eggs are readily digested and provide a sufficient portion of the nutrients required daily for the 

growth and maintenance of body tissues. Their positive contributions to the diet are like those of other foods in the meat, poultry, 

fish, dry beans, and nuts food group and are far less expensive than most other animal-protein foods. Egg white is considered 
an ideal protein, the one, by which all others are measured because it contains all the essential amino acids required to maintain 

life and promote growth and health. The protein fraction of eggs is highly digestible and of high quality, having a biological value 

of approximately 93.7 on a scale of 100.  

The thermal processing has a significant effect on the nutritional and sensory properties of egg products. In one study, the loss 

of thiamine from eggs cooked by four methods (in the shell, fried, poached, and scrambled) was reported as 15%. Loss of 

riboflavin ranged from 1.5% for scrambled to 16.5% for poached and averaged 7.7% for the four methods. Another study found 
no loss of riboflavin from eggs hard cooked in the shell, approximately 10% for scrambled, 16% for fried eggs and up to 24% in 

baked meringues (Charley, 1970). 

The effect of temperature and ionic strength (NaCl) on the thermal aggregation of egg white proteins was studied. For this study, 
10% egg white solutions were incubated at various temperatures (50-95˚C) and ionic strengths (0.0-4.0 M NaCl) for 15 or 30 

minutes. Denaturation was followed by differential scanning calorimetry. Relatively low and high ionic strengths both inhibit 

ovalbumin aggregation. Low ionic strengths inhibited aggregation due to enhanced electrostatic repulsion, thus prevented 
aggregation of denatured protein and high ionic strengths inhibited aggregation due to ovalbumin stabilization, with a 

conformational change in the protein.  
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Table 2 Nutritional composition of egg components 

Components 
Whole egg White Yolk 

(%) (%) (%) 

Moisture  72-75 87-88 48-50 

Protein 11-13 10-11 16-17 

Fat 10-11        0.05-0.2 31-33 

Ash 0.9-1.2 0.5-0.8 1.5-2.0 

Carbohydrates 1.2-1.3 0.6-1.2 0.2-0.6 

Cholesterol# 426-429 -- 1252-1260 
                     #in mg per cent 

SENSORY CHARACTERISTICS 

Slow rate of heating and consequently, a lower coagulation temperature is preferable in food preparations for better sensory 

characteristics such as sensory texture, colour, and appearance. The egg white coagulated at a high temperature is firm and 
tough when compared to the soft and tender product obtained when coagulation takes place at a lower temperature.  

In the eggs cooked at unusually low temperatures of 85ºC for 30 min, the yolk was not firm enough for the slicing and the white 

did not coagulate firmly after 90 min at 72ºC. The albumen increased in toughness as temperature of heating increased from 77 
to 99ºC and the time of heating increased from 7 to 60 min. The gel heated at the higher temperatures of 85 and 90ºC for 30 

and 50 min respectively, were harder than the those heated at 80ºC (Paul and Palmer, 1972).  

The preparation of hard cooked eggs in boiling water took less time, 12 min compared to 25-35 min in water at simmering 
temperature but resulted in rubbery and tough texture. Another study compared the effect of the standard method of simmering 

(20 min), steaming, and boiling (20 min) on the properties of hard cooked eggs. Boiled eggs were firmer than those cooked by 

the other two methods, which reflected the higher end point temperature of boiled eggs. Steamed and standard method eggs 
had weaker egg odor and off-flavors, respectively, than did boiled eggs (Charley, 1970). 

The surface of the yolk of hard cooked eggs became greenish as ferrous sulphide was formed during cooking. Formation of 

green color was favored by heat, whether due to overcooking or to slow cooling. Extreme discoloration of yolk was seen in the 

eggs boiled for 20 min and allowed to cool in the cooking water. Cooking large eggs for about 25 min at 85°C resulted in minimal 

yolk discoloration and shell cracking (Penfield et al., 1990). 

During boiling, the reaction between glucose and amine groups of certain proteins of the white resulted in browning reaction. 

The longer the egg remains at elevated temperature and the more alkaline the egg, the greater the discoloration. A greenish-
grey layer was observed on the surface of the yolk. The iron sulphide responsible for this discoloration was attributed to a 

reaction between the iron of the yolk and hydrogen sulphide liberated from Sulphur-containing proteins. The surface of the yolk 

of an egg hard cooked in boiling water was darker than of an egg cooked in water at simmering temperature (Charley, 1970). 

COAGULATION CHARACTERISTICS  

Coagulation is an important function of proteins in food systems which is the formation of a three-dimensional matrix mainly 
through inter-protein hydrogen bonding and allows the immobilization of water within the gel structure. Coagulation of protein 

molecules to form three-dimensional gel network includes the following steps.  



Prasad et al. (Technological aspects of egg in the development of thermally coagulated RTE products) 

J. Postharvest Technol., 2019, 07 (4): 33-44             38 

 

Native protein 

 
 

Denatured protein (long chains) 

 
 

 

Aggregated protein (associated network) 
 

Fig. 1 Flow diagram for the formation of egg protein aggregate formation on thermal treatment 

Native protein 

The three-dimensional shape of a protein is known as its conformation. The major albumen proteins share a "globular" 
conformation. Globular proteins are composed of a rounded, compact mass of an intertwined protein chain. The shape of the 

globular form is due to the interrelations of the component amino acids as they seek the lowest free energy state for the protein. 

Once the lowest free energy state for a particular protein has been achieved, it is said to be in its native or functional state. Only 
when in its native or low energy state, does a protein manifest all its characteristic properties and biological functions (Paul and 

Palmer, 1972). 

Denatured protein 

The process of altering the native/low free energy conformation of a protein is called denaturation. Denatured proteins do not 

retain their original properties or biological functions. The forces holding the coiled and folded positions are disrupted, allowing 

peptide chains to uncoil (James et al., 2002; Paul and Palmer, 1972). Denaturation results in loss of solubility due to protein-
solvent interactions. The factors affecting denaturation are pH, relative humidity, and temperature.   

Aggregated protein 

Coagulation is a physico-chemical change resulting in random aggregation of already denatured protein molecules, in which 
protein-protein interactions are favored over protein-solvent reactions. The coagulum is often turbid, and its formation is usually 

thermally irreversible. The factors affecting coagulation are electrostatic charge, pH, ionic strength, protein concentration, 

formation of disulphide bonds and composition of albumen mixture (Gossett et al., 1984). The coagulation, of proteins can be 
brought about by heat, salts, acids, alkalis, alcohols, denaturing agents such as urea, by physically applied stresses, exposed 

to high pressure, radiation, and sound waves etc. The time for cooking eggs in the shell depends on the doneness desired, the 

initial temperature of water and egg, the quantity of water in relation to the size of the egg, and the rate of heating. A uniformly 

hard cooked egg required 25-35 min at 85-90°C or at least 12 min at 98-100°C. The coagulation of the undiluted egg white 

began near 60ºC, with the white no longer able to flow near 65ºC, and coagulation of yolk began near 65ºC, with no longer flow 

when the temperature near 70ºC (Charley, 1970). On heating undiluted egg much beyond this temperature, shrinkage and 

toughness occurred in the coagulum of the white. 
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The effects of heat treatment on liquid-egg products were studied. The region of denaturation for liquid whole egg, egg white 

and egg yolk occured within the temperture range of 56 to 66˚C; 58 to 62˚C and 62.5 to 70˚C respectively. At temperatures 
above this range, fractional precipitation of the proteins and a general breakdown of the system were indicated by an irregular 

viscosity-temperture relationship. Above 73˚C, whole egg and egg yolk coagulated almost instantaneously (Kintner and Mangel, 

1953). Hydrostatic pressure has direct effect on the coagulation of albumen [18]. The effect of addition of 7-10% (w/v) NaCl and 
sucrose to egg albumen prior to high-pressure treatment ranging from 400 MPa for 5 min to 800 MPa for 10 min was studied. 

The results showed that the pressure treatment prevented in solubilization of protein and gel formation. Because of protein 

unfolding, the treated albumen increased viscosity but retained its heat-gelling and foaming properties. Treatment in the 
presence of sucrose gave a larger increase in susceptibility to proteolysis than that observed in the presence of NaCl (Iametti et 

al., 1999). 

Egg albumen solution (10 w/v%) was coagulated by ohmic heating at 50-10 kHz under a constant 10 V/cm. The heating rate of 

the solution was almost constant and increased slightly as the frequency increased. The gel formation was observed at about 
75˚C and the heating rate increased above this temperature irrespective of the frequency used. When the concentration of egg 

albumen was reduced to 2 w/v%, no gel was formed and a constant heating rate at over 75˚C was observed (Imai et al., 1998). 

Temperature feedback-controlled coagulation of egg white by CO2 laser irradiation was carried out by simultaneously controlling 
surface temperature and monitoring He-Ne laser transmission which was primarily affected by heat-induced increase in the 

scattering coefficient and depth of coagulation. Changes in transmission were reliable indicators of accumulating photothermal 

damage and overall result was that the thermal feedback effectively controlled or limited photothermal damage (Çilesiz and 
Katzir, 2001). 

Egg albumen, after an exposure to ultraviolet radiation, showed loss of solubility in water and precipitated at the isoelectric point. 

The coagulation of isoelectric egg albumen solutions involved three distinct processes i.e the light denaturation of the albumen 
molecule, a reaction between the light denatured molecule and water which may be similar to heat denaturation but occurred at 

a lower temperature and the flocculation of the denatured molecules to form a coagulum (Clark, 1935). Low dosages of electron 

beam irradiation (EBI) were applied to shell eggs to examine effects on gelling properties. EBI dosages of 2, 3 and 4 kGy in shell 
eggs showed a loss of thick albumen and a corresponding increase in free sulphhydryl groups in the albumen, resulting in gel 

hardness (Wong and Kitts, 2003). Electro-heating method was applied to liquid egg products for pasteurization or sterilization 

by passing through electro-heating zone defined between pairs of electrodes spaced from barrier contacting food. Continuous 
alternating electrical energy having a frequency of 50 Hz to 99 kHz and a current density between the electrode assemblies was 

applied. 

Application of freezing and thawing on egg yolk showed that there was a rapid increase in viscosity (25˚C) during the first few 
hours of storage at 10 and 14˚C. The effectiveness of sucrose and NaCl as inhibtors was determined, and the influence of urea 

on the viscosity of native and of frozen and thawed yolk was investigated. Paper electrophoresis indicated that freezing and 

thawing caused electrophoretic changes of the yolk lipoproteins (Powrie et al., 1963). The effects of microwaves on coagualtion 

charectristics of egg white were studied. Tenderness of gels increased with egg white adjusted to acidic pH range regardless of 
method of heating. No differences were found in relative viscosity, % transmittance, and time to reach 59˚C between egg whites 

exposed to microwaves while thermal response was prevented and those not exposed to microwaves (Baldwin et al., 1967). 

The type of salts also affected gel formation as low concentration of CaCl2 decreased the denaturation temperature of ovalbumin, 
whereas NaCl had no effect. CaCl2 influenced the microstructure and rheological properties of the heat induced ovalbumin 

network. Modifications in the network formation and in the rheological properties of gels were due to the shielding of protein 
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negative charges by sodium. A transparent solution was obtained by heating ovallbumin in the absence of salt. The effect of 

NaCl was dependent on pH (Croguennec et al., 2002).  

MICROBIOLOGY OF EGG 

Most freshly laid eggs are sterile, at least inside, but the shells soon become contaminated by faecal matter from the hen, by 
wash water and perhaps by packaging material. Even if the shell is not cracked, bacteria can enter through the natural shell 

pores (Jay et al., 1996). Salmonella is a gram-negative, motile, rod-shaped bacteria that can enter eggs during their formation 

in the chicken before being laid. Contaminated eggs which have been eaten without sufficient cooking have been responsible 
for human diseases including an intestinal infection accompanied by diarrhoea, fever, and abdominal cramps (Potter and 

Hotchkiss, 2012). A fresh egg is resistant to invasive bacteria and the egg's defences are both mechanical and chemical. 

Mechanically, there are essentially four layers of protection preventing bacteria from reaching the nutrient rich yolk: shell and 
cuticle, shell membranes, albumen and vitelline membrane which holds the yolk. 

Shell	and	cuticle	

When laid, the eggshell is covered on the outside by the cuticle, a substance similar in composition to the shell membranes. 

When the cuticle dries, it seals the pores and hinders initial bacterial penetration.  

Membranes  

The membranes inside the shell also tend to serve as a mechanical barrier. This barrier is only temporary and also offers no 

protection against the infiltration of mould hyphae through the shell and membrane pores (Frazier and Westhoff, 1998).  

Egg	albumen		

The egg albumen provides the most substantial line of defence against bacteria. The characteristics of albumen that hinder 

microbial growth include a pH of 9 to 10 that may be reached during storage; anti-proteolytic factor, which might prevent bacterial 

proteinases from releasing nitrogenous compounds necessary for growth; and lysozyme, an enzyme which digests the cell walls 

of gram-positive bacteria, especially coliform (Dubey et al., 2003; Frazier and Westhoff, 1998).  

Yolk	membrane		

The inner shell membrane and the yolk membrane also present barriers. The migration of Salmonella enteritidis from the egg 

whites into the egg yolk was investigated. After artificial contamination of egg whites with different doses of S. enteritidis, 

migration and effect of temp (7, 12, 20, or 30˚C) on migration during storage for 64 weeks were studied. Bacterial cells were 
detected in the yolk within a few days and migration process was relatively rare during chilled storage if the egg white was only 

slightly contaminated. Migration rate was positively correlated with initial contamination level, storage temperature, and age of 

the eggs (Braun and Fehlhaber, 1995). Influence of holding temperature 5, 18, 22, 37, 55 and 60°C on the growth and survival 

of Salmonella spp. and Staphylococcus aureus in egg products was investigated. These organisms multiplied best at 37°C, 

followed closely by 22 and 18°C. A rapid destruction of the test organisms in steamed eggs held at 60°C was observed. However 

another study showed that the minimum temperature for thickening egg, 78-86˚C, did not destroy all bacteria whereas at the 

temperature, 91-93˚C, none of these bacteria remained viable at least for 3 hours (Kintner and Mangel, 1953; Yang et al., 2001).  



Prasad et al. (Technological aspects of egg in the development of thermally coagulated RTE products) 

J. Postharvest Technol., 2019, 07 (4): 33-44             41 

 

Investigation was carried out on the applicability of four different heat treatments (hot air, hot water, infra-red radiation, and 

atmospheric steam) for the surface pasteurization of shell eggs. Results showed that temperatures sufficient to achieve 
significant reductions in salmonella numbers were attained on the outside of an egg without raising interior temperatures to those 

that would cause coagulation of the egg contents (James et al., 2002; Robertson and Muriana, 2004). The feasibility of 

pasteurization for destruction of Salmonella enteritidisin artificially inoculated intact shell eggs was investigated using water-bath 
and hot air oven. Eggs pasteurized in a 57°C circulating water-bath for 25 min gave reductions in S. enteritidis of about 3 log 

cycles whereas heating at 55°C in a hot air oven for 180 min gave a 5 log reduction of S. enteritidis. A combination of the two 

methods produced 7 log reductions in S. enteritidis in shell eggs (Hou et al., 1996). The effects of combination treatments of 
nisin and high-intensity ultrasound with high pressure on the microbial inactivation were studied in liquid whole egg. Between 

the two types of combinations, the nisin-HHP combination showed more promising results (Lee et al., 2003; Lee et al., 2001). 

EGG PRODUCTS 

Egg products in liquid, frozen or dried forms, are made from whole eggs, white or yolk. They are utilized further as semi-end as 

well as end products. In the manufacturing of baked goods, noodles, confectionary, pastry products, mayonnaise and other 

salad dressings, soup powders, margarine, meat products, ice creams and egg liqueurs, it is used as a semi end product. Hard 
cooked eggs, soft-cooked eggs, poached and fried are some of the examples of end products.  

Hard and soft-cooked eggs 

The original products were cooked in hot water, partially cooled, peeled and stored in a solution of citric acid and sodium 

benzoate. Cooking of hard cooked eggs is now done either in steam or in hot water. Eggs hard cooked in the shell need to stay 

in the water until the white becomes an opaque tender gel and until the yolk becomes a pale yellow and has a mealy rather than 
a pasty consistency. For soft-cooked egg heating is done for 3 to 5 min, the white becomes soft and yolk a thick liquid (Charley, 

1970).   

Poached, scrambled, and fried eggs 

Eggs that do not spread or flatten are desirable for poaching or frying. Egg added in hot water, ensures rapid coagulation of the 

outer portion of poached eggs; cooking is completed at a lower temperature. The egg is left in the hot water until the white is 

jelly like and uniformly coagulated and the yolk semi-liquid and converted by a thick coating of white. Scrambled eggs are 
prepared as fully cooked, freeze-dried products. Scrambled eggs consist of 70% whole liquid egg and 30% milk with seasoning 

of salt and pepper. A frying temperature range of 126 to 137°C is maintained which gives a uniformly coagulated and tender egg 

white. The shape of a fried egg depends on the viscosity of the white and on the temperature at which it is cooked (Charley, 

1970; Paul and Palmer, 1972). 

 

 

Omelettes 
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The differences between omelettes and scrambled eggs are in way of cooking and in use of oil in omelettes instead of milk. The 

formulation of omelette includes diced ham, mushrooms, onions, green or red chilli and several other vegetables (Paul and 
Palmer, 1972). 

Custards 

Coagulation of the protein of egg is responsible for the thickening of stirred custard and the gel structure of baked custard. The 

basic ingredients include milk, egg and sugar. The temperature to which a custard is heated to thicken is influenced by the 

factors such as sugar and proportion of egg to milk (Charley, 1970; Paul and Palmer, 1972; Penfield et al., 1990).  

Pasteurized Shell Eggs 

Pasteurized shell eggs are heated for a period to destroy any bacteria that might be present, but the process does not cook the 

eggs. 

Powdered Eggs 

Powdered eggs are another alternative to fresh eggs and are convenient to use and store.  The powder is blended with water to 

produce liquid eggs, which are then used like fresh eggs. Powdered egg products are pasteurized and do not require refrigeration 

(Clark, 1945). 

Egg Substitutes 

The main purpose of egg substitutes is to cut down or eliminate the high cholesterol content of eggs. All of the cholesterol is 

contained within the yolk, so most substitutes are produced using egg whites only, with other ingredients added as a substitution 
for the yolks. Egg substitutes are often used for scrambling or for preparing omelets. This results in a product that is low in 

calories and has no cholesterol or fat because the high level of cholesterol (about 240 mg per yolk) in the egg yolk has caused 

many consumers to cut down on their consumption of eggs. 

CONCLUSION 

Though eggs are highly nutritious food but unfortunately the consumer’s acceptability has gone down earlier due with the 
discovery of dietary cholesterol in yolk and later due to increase in health consciousness among most of the educated people. 

Despite large egg production in India, its per capita consumption is mere 70 eggs per annum against a recommended set target 

of 180 eggs consumption per person per annum. Thermal processing enhances the nutritional aspect of egg with control over 
anti-nutritive factors to make the coagulated egg products a risk free, digestible with enhanced textural and sensory attributes of 

the prepared RTE eggs. The knowledge of the factors which directly or indirectly affect the quality of the egg may give better 

understanding in the development of RTE products. The scientific research in this field will not only help in returning eggs to their 
golden past, but also will elevate their position if cholesterol reduced ready to eat egg products are available to the consumers 

and this may further explore the possibility to achieve the set target of 180 eggs per capita consumption at the earliest. 
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