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11.3. EGG AND EGG PRODUCTS 
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- High quality nutrients (protein). 
- One of nature’s nearly perfect foods.  
- Utilized in many ways both in the food industry and the home 
- Eggs of chicken and other birds (ducks, geese, plovers, seagulls, quail).  

Egg yolk 
 

Particles with different sizes: 
 

1. Granules (1.0–1.3 μm) – proteins, lipids and 
minerals. 
 

2. Yolk droplets (20–40 μm) – contain mostly lipids 
(mixture of low density lipoproteins (LDL). 
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Fat-in-water emulsion: 
Dry matter content: ~50% . 

- Lipids: 65%, 
- Proteins: 31%  
- Carbohydrates: 4% 
- Vitamins and minerals 

The main constituents: 
- LDL  
- HDL  
- livetins  
- phosvitins 
 

Egg yolk 
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Proteins in granules of egg yolk 
 

Phosvitin (α and β)  
 

- Relatively heat stable (110 °C, 10 min). 
 

- Glycophosphoprotein with high amount of phosphoric acid → acts 
like a polyelectrolyte (polyanion).  
 

-Very strongly binds multivalent cations. 95% of Fe3+ is bound to 
phosvitin → availability for nutrition is greatly limited. 
 

Molar ratio of Fe/P = 0.5 → formation of a chelate complex (two 
phosphate groups per iron). 
 

Due to trapping heavy metal ions, phosvitin can synergistically support 
antioxidants. 
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Lipovitellins (α and β)  
 

- High density lipoproteins (HDL). Lipids: 22% of dry matter. 
- Triglycerides 35% 
- Phospholipids 60%  
- Cholesterol and cholesterol esters 5% 
 

- Covalently bound to oligosaccharides (mannose, galactose, 
glucosamine, sialic acid.) 
α-lipovitellin → stronger acidic character (higher phosphoric acid and 
sialic acid content). 
 

- Lipovitellins are present as a complex with phosvitin. 
 

- The lipovitellins are heat stable. 
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Lipids in egg yolk 
 

- Closely associated with the proteins occurring in yolk (lipoproteins). 
 
- Fatty acid composition – most important factor is feeding.  

- Soy oil (linoleic acid)→ great increase. 
- Fish oils 20:5, 22:6, 22:5→ do appear but not in proportion to their 
incorporation into diet. 
- Coconut oil (10:0) → only traces is recovered. 
 

Fatty acid pattern of the feed is reflected more clearly in the triglyceride 
fraction of egg lipids than in the polar lipids. 
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- Sterols (4% of the egg lipids) 
 

- Cholesterol (96% of the sterols,  2.5% of the dry matter – exceeds by 
far that in all other foods) → indicator of the addition of eggs.  
- Autoxidation of cholesterol → the quality of egg products is 
endangered. 
 

Albumen (egg white) 
 

- 10% aqueous solution of different proteins. 
Lipids: 0.03%. 
Carbohydrates: 1%. 
 

- Freshly laid egg: 7.6 < pH < 7.9  
Storage → can rise up to 9.7 (Diffusion of solubilized CO2 through the 
shell.) Function of time and temperature.  
E. g. pH = 9.4 (35 °C,  21 days). 
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- Albumen proteins with biological activity – protection 
of the egg from microbial spoilage. 
 

- enzymes (e. g., lysozyme) 
- enzyme inhibitors (e. g., ovomucoid, ovoinhibitor) 
- complex-forming agents for coenzymes (e. g., flavoprotein, 
avidin).  
 

Albumen proteins 
 

Ovalbumin: the main albumen protein. 
Relatively readily denatured (shaking or whipping its aqueous solution.) 
 

Conalbumin (ovotransferrin): retard the growth of microorganisms. 
 

Ovomucoid: Inhibits bovine but not human trypsin activities. 
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Lysozyme (Ovoglobulin G1) 
- Widely distributed (found in many animal tissues and secretions) 
- Hydrolyzes the cell walls of Gram-positive bacteria 
 

Ovomucin: forms fibrillar structures → contribute to a rise in viscosity 
of albumen. 
(In the thick, gel-like egg white occurs in a four-fold higher 
concentration.) 
During storage the egg white of eggs become thinner. 
 

Flavoprotein: binds firmly with riboflavin. 
Facilitate transfer of this coenzyme from blood serum to egg. 
 

Ovoinhibitor: a proteinase inhibitor (inhibits trypsin, chymotrypsin), like 
ovomucoid. 
 

Avidin: binds biotin.  
In egg white, it is free of biotin. → Antibacterial property 
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Egg colorants 
 

- Colour of the yolk - quality characteristic. 
 

- Carotenoids (in feed) - xanthophylls (preferably lutein) absorbed from 
the feed. 
 

- The colour of the yolk can be intensified by feed additives: 
E.g. β-apo-8-carotene ethyl ester; citranaxanthin (5,6-dihydro-5-apo-β-
carotene-6-one), canthaxanthin.  
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Storage changes 
 

- pH – CO2 diffusion through the pores of the shell (especially in egg 
white). 
 

- Water evaporation → density decreases.  
- Initially  ~ 1.086 g/cm3 

- Daily reduction coefficient ~ 0.0017 g/cm3 
 

- Egg white – viscosity decreases (ovomucin). 
 

Yolk compact and upright (fresh) → flattens during storage. 
(Yolk index: the ratio of yolk height to diameter.) 
 

- Changes in properties that are important for processing egg white:  
- Whipping behaviour 
- Foam stability.  
 

- Development of a “stale” flavour. 
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Tests for age determination: 
 

- Egg white viscosity test.  
 

- Flash candling (egg yolk form and position).  
 

- Floating test (change in egg density).  
 

- Determination of refractive index  or air cell size. 
 

- Sensory assessment  of the “stale” flavour. 
 

Reduction of quality loss: 
 

- Diminish the losses of water and CO2.  
- Coating (oiling) of the shell (light paraffin-base mineral oil). 
- Controlled atmosphere storage (CO2 up to 45% with air or 
nitrogen) 
 

- Low temperature  
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Cold storage egg preservation – shelf life increased to 6–9 
months.  

–1.5 ºC < T < 0  
85–90%  relative humidity 
  
Demonstration of microbial spoilage: 
 
- Lactic acid content > 1 g/kg dry matter  
- Succinic acid content > 25 mg/kg dry matter  
 
Indicate of fertilized eggs:  3-hydroxybutyric acid (> 10 mg/kg). 
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Important properties for utilization of egg products 
 

Foaming ability 
 

Whipping of egg white → foam.  
 

Large surface area increase in the liquid/air interphase → proteins 
denature and aggregate.  
 

Foam stabilization by egg white proteins:  
 

- Ovomucin – forms a film between the liquid lamella and air bubble. 
- Globulin  

- Increases the fluid viscosity. 
- Decreases the surface tension (important in the initial stage of the 
whipping process).  

 



15 

Assays on the whipping ability of egg white: 
 

Measurement of foam volume and foam stability (amount of liquid 
released from the foam in a given time). 
 
Dried egg white – foaming ability improvement: 
 

- Addition of whey proteins, casein and bovine serum albumin.  
- Weak proteolysis 
- Partial hydrolysis of the oligosaccharides in the glycoproteins. 
 

The presence of yolk (0.1%) considerably reduce the foam formation. 
 

Egg white is used due to whipping ability as a leavening agent in baked 
goods, cakes, biscuits. 
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Egg yolk 
 
- Six fold volume increment. 
- Stable foam at higher temperatures.  
 
72 °C – optimum, above this: coagulation.  
At lower pH coagulation is prevented (acetic acid) → manufacture of 
highly stable sauces. 
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Emulsifying effect 
 

Possess emulsifying property: whole egg / egg yolk. 
Owing to: proteins, phospholipids, LDLs 
 

Utilized in the manufacture of mayonnaise and of creamy salad 
dressings. 
 
Thermal coagulation 
 

Coagulation temperature: 
- Egg white: 62 °C 
- Egg yolk:  65 °C.  

 

pH > 11.9 egg white gels or sets even at room temperature.  
 

Coagulation ability of egg products → important food-binding agents. 
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Dried egg products 
 

Disinfection → breaking → shell separation → (egg white and yolk 
separation) → churning of whole egg/ egg white/ yolk → purification 
with centrifuges (separators) → pasteurization → 
 

Coagulation - pasteurization temperatures are lower than those used for milk:  
64.5 ºC/6 min – whole egg  
62 ºC/6 min – yolk  
52 ºC/7 min – egg white 
 

→ Microbiological fermentation of sugars. →  
 

To avoid undesired brown discoloration and faulty aroma to prevent 
reaction between amino components (proteins, phosphatidyl ethanol-
amines) and reducing sugars (glucose).  
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→ Concentration of egg white/ whole egg by membrane filtration or 
film boiling in vacuum. Yolk – relatively high solids content. → 
spray drying. 
 
 
Egg white: 
- Heating to 45–50 ºC,  
- Drying by high-pressure dispersion in a stream of air at 165 ºC.  
(The egg white heats up to 50–60 ºC.) 
Store in heat-maintaining rooms (post-pasteurization). 
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Frozen egg products 
 

Disinfection → breaking → shell separation → (egg white and yolk 
separation) → churning of whole egg/ egg white/ yolk → purification 
with centrifuges (separators) → pasteurization → 
quick freezing  to –40 ºC.  
 
- Shelf-life: up to 12 months (–15 to –18 ºC). 
- Egg yolk → a gel-like consistency after thawing → hampers further 
utilization by mixing. 
- Thawed whole egg gels – similar problems, to a lesser extent. 
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