
FUNCTIONAL PROPERTIES OF PROTEIN
Coagulation/Thickening
Coagulation indicates a change from a fluid to a solid or semisolid (gel) state. The success of many cooked foods depends on the coagulative properties of proteins, particularly the irreversible coagulative properties of egg proteins. The property is one of the egg’s most important functional benefits for food formulators, as it enables eggs to bind foods together, thicken applications, such as custards, omelets and puddings or positively benefit the crumb and structure of baked goods, such as cakes and cookies.1
In cookie formulations, for example, egg proteins permeate the dough and coagulate “contributing rigidity to the crumb and assisting the gluten to hold the volume attained.”2 In a custard or pudding, this coagulative property is responsible for the custard texture and mouthfeel. As one source says, “Eggs are the main thickener in most custard and the yolks make them smooth and rich.”3 Starch is often added to custard to slow the process of coagulation to help prevent overcooking the mixture.
Egg proteins denature and coagulate over a wide temperature range. Natural protein consists of complex, folded and coiled individual molecules. Loose bonds across the folds and coils hold each protein molecule in a tight, separate unit. These bonds can be disrupted when exposed to heat or acid, or by physical means such as whipping, causing the protein to denature.
Coagulation or gelation in eggs can be achieved by several different means, including heat (protein denaturation), mechanical (beating or chipping), sugar (raises the temperature for coagulation), acids (decrease temperature where coagulation is achieved), alkali (high alkali can induce gelling of egg white).4, 7
When two unfolded protein molecules with their oppositely charged ends approach each other, the molecules unite. Essentially, millions of protein molecules join in a three-dimensional network, or simply, they coagulate, causing the egg product to change from a liquid to a semisolid or solid.7
Coagulation influences egg products’ ability to foam, seal, thicken and more. This thickening capacity impacts viscosity in products such as pie fillings (i.e., pumpkin5 ) and desserts, such as cheesecake, where a lack of eggs or substitutions can negatively impact final product height, appearance, firmness and mouthfeel.6
There are more than 40 different proteins in a whole egg, some only located in the white and others predominantly in the yolk. These proteins influence the rate of denaturation and coagulation. Egg white protein coagulates between 144° F and 149° F (62.2° C and 65° C); egg yolk protein coagulates between 149° F and 158° F (65° C and 70° C); and whole egg protein coagulates between 144° F and 158° F (62.2° C and 70° C). However, a number of variables influence the rate of coagulation, as well as the ability of the proteins to remain in the three-dimensional network.7
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LAB: Eggs Benedict (Between 2)     
Poached Eggs
[image: ]Ingredients
2 english muffins
1 teaspoon olive oil
2 eggs
2 teaspoons white vinegar 

Method:
1. Working with 1 egg at a time, crack an egg on to a saucer.  Fill a wide saucepan with water until approximately 8cm deep.  Add vinegar. Bring to the boil over medium-high heat. Reduce heat to low – water should be just simmering, with small bubbles rising from the base of the pan and small ripples across the top of the water.
2. Using a wooden spoon or whisk, stir simmering water in one direction to create a whirlpool (this will help to give your poached eggs a neat shape).
3. Slide egg from saucer into centre of whirlpool, as close to water as possible. 
Kitchen 1 and 2: Cook for 2-3 minutes 
Kitchen 3 and 4: 3-4 minutes without stirring.
4. Using a slotted spoon, transfer egg to a plate lined with paper towels. During and between cooking eggs, use slotted spoon to skim any foam from the water surface.
5. Repeat with remaining eggs.  
6. Use the salamander to toast muffins. When done, butter, and top with bacon then poached eggs. Spoon over hollandaise sauce and sprinkle with pepper. Garnish.
Hollandaise Sauce  		(Between 2) 
1 egg yolks
1 T lemon juice
80g butter

Method:
1. [bookmark: _heading=h.gjdgxs] Whisk yolks and lemon juice together in a small heatproof bowl. Place bowl over a saucepan of barely simmering water (make sure bowl doesn't touch water). DO NOT OVER WHISK OR YOU WILL SCRAMBLE THE EGG. 
2. Whisk the yolks continuously, cook to a sabayon (this is the cooking of the yolks to a thickened consistency, like cream, sufficient to show the mark of the whisk).
3. Remove from the heat, whisk in gradually the melted warm butter until thoroughly combined. Sauce will start to thicken.
4. Season to taste with salt and pepper
5. The sauce should be kept at only a slightly warm temperature until served. 
NOTE
If sauce is too thick, add a little hot water
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