RAISING AGENTS /LEAVENING AGENTS

Baking raising agents are biological or chemical compounds that are added to dough or batter, causing a foaming action (gas bubbles) that lightens, softens the mixture; thus resulting in a porous raised baked product. Raising agents, also known as leavening agents, are substances or methods that produce gas bubbles in flour mixtures like dough or batter causing them to rise and become lighter in texture, bigger, softer in texture and porous after cooking. Leavening or raising means to increase the surface area of any dough or batter by creating gas bubbles inside the dough or batter. The expansion of gas bubbles during baking increases the volume of the product and gives a desirable porous structure. 

Uses of Raising Agents

· They make product lighter in weight.

· They make the product larger in size

· They make product softer in texture.

· They make product delicious and taste good.
Raising agents generally categorized as;

1) Physical raising agents such as air, water vapor or steam which helps flour products to raise. it is mostly used in light dough products such as sponges and Swiss rolls.

Air, steam and foam as raising agents.

Air

Air is another leavening agent that can be incorporated by beating the batter thoroughly with mechanical leavening agents. Air is incorporated in the mixture which helps in the raising of these items. The trapped air expands upon heating thereby expanding the product. Food preparation techniques such as folding helps baked products such as baked sponges to expand.

Steam 

It is produced from water that is present in the mixture which helps the mixture to expand. Steam produces light, open and soft texture in the mixture during baking allowing a product to rise. Steam can be used as a leavening agent for cooking that is done at very high temperatures. The key is to ensure that the dough captures the steam. The batter must be capable of holding in the steam until it is set. Steam gives the effect of leavening as it expands upon heating. This way of cooking is generally applied in popovers and Yorkshire puddings. Puff and choux pastry are baked using only steam as their leavening agent.
Foam

Whisking helps to trap air and to create foam.

Eggs foam air bubbles through beating leading to the expansion of the mixture.

Sugar stabilizes the dough.

Egg white stabilizes to form mousses which are used as dessert products.

2) Mechanical raising agents (Whisking/Beating/Creaming/Sieving)
Food preparation methods such as whisking of the batter, creaming of fat and sugar; sieving flour and kneading the dough are all examples of mechanical raising or leavening. These physical actions are undertaken to incorporate pockets of air into the dough or batter, which will expand upon heating. 
3) Biological raising agents (biotechnological fermentation)
These majorly consist of yeast. 
Yeast
Yeast is a tiny living fungus which thrives on sweetness, warmth and moisture. As the yeast eats, it excretes carbon dioxide and alcohol. It is this gas which causes a rise in the baked product. The condition for yeast fermentation is warm temperature ranging from 25-35 degrees centigrade, moisture content, sugar and time. Too hot temperatures completely deactivate yeast. Yeast is a key raising agent in bread and bread products such as croissants and Danish pastries. Yeast is a raising agent that works through a biological process known as fermentation. Yeast has two primary functions in fermentation:
· To convert sugar into carbon dioxide gas, which lifts and aerates the dough

· To mellow and condition the gluten of the dough so that it will absorb the increasing gases evenly and hold them at the same time

There are 2 main forms of yeast: brewer’s yeast and baker’s yeast. Brewer’s yeast is used primarily in beer making and baker’s yeast is used in baking. Yeast feeds on sugar and converts it into alcohol and carbon dioxide through fermentation. Alcohol is useful in beer making and carbon dioxide is responsible for stretching and expanding the dough, something we see as the dough rises. Yeast fermentation also provides the flavor and texture you expect in yeast-raised recipes. There are two types of baker’s yeast i.e. 
i) Wet Yeast: also known as cake yeast, fresh yeast or compressed yeast. 
ii) Dry Yeast: sold as active dry yeast and instant yeast (also known as fast rising yeast or fast acting yeast). Dry yeast requires different amounts of liquid to “wake” out of their dormant state.
Cake yeast Vs Dry yeast
Cake yeast is wet yeast sold in block or “cake” form. It’s active and highly perishable. To use cake yeast, crumble over dry ingredients or dissolve in the liquid used in the recipe. Today, cake yeast is only available in limited stores. Dry yeast, on the other hand, has a longer shelf life because it’s been dried out. It’s granulated and sold in little packets or loose in a jar. It is in a dormant state and if the package isn’t opened yet, can be stored at room temperature. Dry yeast requires different liquid amounts and temperatures than cake yeast.
In baked products, yeast increases the volume and improves the flavour, texture, grain, colour, and eating quality. When yeast, water, and flour are mixed together under the right conditions, all the food required for fermentation is present as there is enough soluble protein to build new cells and enough sugar to feed them.

Activity within the yeast cells starts when enzymes in the yeast change complex sugar into invert sugar. The invert sugar is, in turn, absorbed within the yeast cell and converted into carbon dioxide gas and alcohol. Other enzymes in the yeast and flour convert soluble starch into malt sugar, which is converted again by other enzymes into fermentable sugar so that aeration goes on from this continuous production of carbon dioxide.
Proper Handling of Yeast

Fresh Yeast: Also known as cream yeast, liquid yeast is diluted with water, enabling it to be dispersed evenly into dough. This yeast is easy to measure manually via a jug or automatically via a pump. Fresh yeast must be refrigerated at all times until it is used for making bread.

Compressed Yeast: This yeast is made with some of the moisture removed so it can be moulded into small blocks. It is very compact, comprising 30% solids and 70% water. It can be dissolved in liquid prior to using or can be crumbled straight into the dough during mixing. Compressed yeast must be refrigerated and has a short shelf life, however it should not be frozen. Compressed yeast ages and weakens gradually even when stored in the refrigerator. Fresh yeast feels moist and firm, and breaks evenly without crumbling. It has a fruity, fresh smell, which changes to a sticky mass with a cheesy odour. It is not always easy to recognize whether or not yeast has lost enough of its strength to affect the fermentation and the eventual outcome of the baked bread, but its working quality definitely depends on the storage conditions, temperature, humidity, and age. 
The optimum storage temperature for yeast is −1°C (30°F). At this temperature it is still completely effective for up to two months. Yeast does not freeze at this temperature.

Other guidelines for storing yeast include:

· Rotating it properly and using the older stock first

· Avoiding overheating by spacing it on the shelves in the refrigerator
Yeast needs to breathe, since it is a living fungus. The process is continuous, proceeding slowly in the refrigerator and rapidly at the higher temperature in the shop. When respiration occurs without food, the yeast cells starve, weaken, and gradually die. 

Dry Yeast: This is a yeast which has had the water removed. The dried yeast resembles fine granules. There are two main types– active dry yeast and instant dry yeast. Active dry yeast contains dormant yeast cells and must be activated in water before using, and instant (rapid-rise) dry yeast. Dry yeast has smaller granules and a porous surface area. The yeast quickly hydrates and doesn’t need activation prior to using. Dry yeast has a longer shelf life of approximately 2 years and doesn’t need to be refrigerated. It can be added into the dough directly at the mixing stage. Dry yeast is perishable. Once the package is opened, the yeast must be refrigerated or frozen in an airtight container. Use within 4 months if refrigerated and 6 months if frozen. 
Frozen Yeast: Perfect for improving the quality of frozen dough, frozen yeast can be mixed straight into the dough in its frozen form. It has stable fermentation power over long periods and is not affected by deep freezing. Yeast that has been frozen and thawed does not keep and should be used immediately. Freezing temperatures weaken yeast, and thawed yeast cannot be refrozen successfully. Place the yeast towards the back of the freezer so it’s not exposed to temperature changes when you open the door. To thaw, measure the amount you need and set it on the counter for 45–60 minutes before using. The colder it is, the longer it will take to “get going.”
Proofing Yeast
Proofing dry yeast is sometimes a step in a recipe. This step is basically just “proving” that the yeast is alive and active. You dissolve the contents of the packet in warm water or milk with some sugar. After 5–10 minutes, the mixture should be foamy and frothy on top. If not, the yeast is dead and should be tossed. However, if used before the expiration date, this step isn’t really necessary with modern active dry or instant yeast. Still, some recipes call for it, just to be extra certain the yeast is alive.

Use of yeast in baking

When combined with liquid and sugar, yeast makes dough rise. Yeast, while also providing flavor, creates carbon dioxide in the dough. This stretches and expands it. Yeast thrives in warm temperatures, which is why warm liquid is usually used to make yeasted bread dough. However, hot liquid can kill the yeast—around 135°F (57°C) or higher. A good rule of thumb: if it’s too hot to touch, it’s too hot for the yeast. 

Yeast is also effective in cooler temperatures, but it requires more time to expand the dough. In some cases, a slower rise time is preferred because more flavor is produced in the process. 
4) Chemical raising agents e.g. bicarbonate of soda and baking powder.
A chemical raising agent is brought about by the production of carbon dioxide in a solution of acid and alkali, in the presence of heat.
a)  Baking Powder
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Baking powder is a ready to use raising/leavening agent made up of a mixture of an acid-reacting salt with bicarbonate of soda. It is mainly used in cakes and sometimes in cookies. Starch is added to the mixture to keep it in a dried condition and also to act as a separator between the sodium bicarbonate and acid reacting salt. There are three types of baking powder i.e.

i) Double action baking powder – releases 1/3 of its carbon dioxide at room temperature and the rest during baking.
ii) Tartrate baking powder – reacts quicker, as soon as the liquid is added, and
iii) Phosphate baking powder – is slower and only heat releases its gases. 

In the presence of both heat and moisture, the acid-reacting salt reacts with sodium bicarbonate and releases carbon dioxide. A part of the gas is entrapped into the gluten structure or small air cells of a batter which already has developed because of the creaming action of fat, these structures now expand with the production of the gas, and during baking the small part of the gas is absorbed by the media itself. Cream of tartar is a form of refined tartar which is a by-product or precipitation from the grape wine manufacturing process. 
b) Baking Soda (Sodium Bicarbonate)
Baking soda which is chemically known as sodium bicarbonate is an alkaline powder also acts as a leavening agent when mixed with an acid such as sour cream, sour milk, buttermilk molasses, or citrus juice. The chemical reaction of leavening agent and acid produces gases which make the mixture rise. It is always used alongside cream tart in items such as scones. Unlike the baking powder, baking soda is a single-acting agent and acts quickly.
c) Ammonium Carbonate (Baker’s ammonia)
Ammonium Carbonate is also known as baker’s ammonia or hartshorn. It is in white crystalline salt. Since it readily degrades to gaseous ammonia and carbon dioxide upon heating, it is used as a leavening agent and also as a smelling salt. It also produces carbon dioxide in the presence of heat but because of the strong offensive flavour, it is always to be used with very strong flavouring agents. 

d) Self -Raising flour

It is plain flour and baking powder added together to create a raising effect within the same product. It can be brown or white flour. Self-rising flour contains a pre-sieved precisely measured amounts of baking powder for ease and speed of use.

Summary
	Type


	Examples
	How It Works 
	Applications

	Biological
	Yeast (fresh/dry), sourdough
	Ferments sugars to CO2 and alcohol
	Bread

	Chemical
	Baking powder, baking soda, ammonium bicarbonate
	Acid-base reaction produces CO2 on heat/moisture
	Quickcakes

	Mechanical
	Beating/whisking eggs, creaming fat/sugar, sieving flour
	Traps air pockets that expand in oven
	Sponges

	Physical

	Steam, lamination (folding fat layers), eggs
	Moisture vaporizes or layers separate for lift
	Puff pastry or Choux


​

Ways of incorporating raising agents into flour mixtures.

i) Mechanical method.

ii) Rubbing-in method.

iii) Physical method.

iv) Chemical method.

v) Biological method.
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