Can we put out a few different molarities of HCl and let them feel the difference between the different pH?  Same with NaOH?

Acids taste sour.

Take lemon juice – taste it

Add baking soda – taste it.

… see if the taste becomes less sour as you add more baking soda.

(use a pH meter)

Take vinegar – taste it.

Add baking soda – taste it.

(use a pH meter)

Bases are slippery.

(baking soda, detergent, sugar, starch, salt)

Try to determine which things are basic, by seeing how slippery they are.

Oil and Water and Detergent

Show that if you add detergent, water and oil will now mix.  Will they mix if we add any base?  If it’s the long polymer chain, with the polar end of the detergent that allows this mixing… what exactly does NaOH bring to the table?  Maybe since most foods are acidic… basic compounds are good for breaking them apart?

Make rock candy.  Put acid in a test jar – to see it inhibit crystal formation.

When you bake cookies or make candy, you may need to inhibit the formation of sugar crystals.  You can do that either by introducing lots of fats and oils into the recipe, which inhibit the formation of crystals … or you can add acid to the mixture, which breaks the sucrose into glucose and fructose.

(we can talk about super-saturated solutions with the rock candy)

Maybe we can use acid to break down a starch and make it taste sweet.

Cook eggs in acid, compare to eggs cooked by heat.  

We can have them whip egg whites w/ and w/out acid added.

Can we denature meat with a base too?

We can explain the curdling of milk… how cheese and yogurt is made.  Why it’s safe to eat…  We can boil milk, add acid to milk, add a base to milk and show the denatured proteins.

We can do the same with hair.

At home cooking / extra credit!

Bake cookies, take a recipe that has no acid in it… and remove some of the butter and replace with acid + baking soda.  See what happens.  

Make a ceviche.

Denature – changing the shape of the proteins

Use acid/base to denature eggs.

Maillard browning reaction.  

We can explain cooking!

PH of food:

http://www.eidusa.com/Theory_pH_FOOD.htm
(mostly seems acidic)

From a webpage: http://www.discoverychannel.co.uk/science/kitchen_chemistry/kitchen_chemicals/index.shtml

Kitchen Chemicals

A kitchen is just like a science laboratory, don't think the only chemicals in your kitchen are those under the sink. All the ingredients you cook with are themselves made up of chemical compounds - some complex and some quite simple. 

Salt 
Salt is the original food additive. Essential for life, salt (Sodium Chloride) controls many body functions. Salt is one of the five taste sensations we can detect with the sensors (or taste buds) on our tongues. In the kitchen we use salt as a preservative, to help strengthen doughs, etc. and to emphasise flavours. Salt preserves food by taking out moisture and thus preventing bacterial growth. 

The charge on the sodium and chloride ions in salt in doughs and meringues can help bind charged protein molecules and thus make them "stronger". Our tongues are particularly attuned to the taste of salt - presumably since we cannot make salt and need to get all our needs from our diet. Although salt was once one of the most precious of commodities (e.g. Roman soldiers were paid a "salarium" to buy their salt), today salt is common place and added to nearly all processed foods both as a flavour enhancer and as a preservative. 

Sugars 
Sugars are made of molecules that consist of 6 carbon atoms joined together in a ring with associated hydrogen and oxygen atoms. The common sugar we buy from the supermarket is sucrose and consists of two such sugar rings joined together. Sugar provides energy. Sweet foods have always been important in our diet. In prehistoric times man had to get energy to chase the wildebeest to feed the family, so we developed a real sweet tooth. When refined sugar became available it was a very expensive commodity, but now that sugar is cheap and readily available we often eat too much - which is not good for us. In the kitchen sugar has many uses. Apart from simply making food taste sweet we use sugar in many dishes. Sugar molecules can link proteins together - making it much easier to beat egg whites into a meringue or helping the egg proteins thicken a custard. 

Oils and Fats 
Fats and oils give foods a rich, creamy, feel in the mouth so they are used in "comfort" food products such as chocolates and ice creams. In the kitchen we also use fats to fry - the high boiling points allows us to cook foods (e.g. chips and meats) at temperatures above 100°C where chemical reactions occur that develop interesting "browned" flavours. As with sugars our liking for fatty foods probably developed in pre-historic times. Fats are an excellent means of storing food energy - people who could lay down fat deposits when food was plentiful could then store the food energy for later lean times. Thus evolution would have favoured those of our ancestors who could put on weight easier. These days, with food readily available, it is a disadvantage to be able so easily to convert fats in food to fat on the body (something I know only too well!). 

To a scientist oils and fats are members of the same group of molecules; they consist of three chains of carbon atoms with two hydrogen atoms attached to most carbons. The longer the chains the higher the melting point - so short chains give us the liquid oils and long chains the solid fats. In saturated fats all the carbon atoms are joined by single and form straight chains. In mono-unsaturated two of the carbons and are joined to each by a double bond. This double bond introduces a kink in the chains and makes it difficult to pack the fat molecules in a crystal - so they have lower melting points than saturated fats. Poly-unsaturated fats have several such kinks in them giving them even lower melting points. It is the high melting point of saturated fats that makes them particularly dangerous to us - if solid fat deposits form in blood vessels they can stop the flow of blood leading to heart disease, etc. 

Proteins 
Proteins are long molecules made by joining small building blocks (amino acids) together. Most of the biochemistry of our bodies is controlled by proteins - the sequence of amino acids determines the shape of the protein and its shape helps the protein perform its own function. For example, haemoglobin has a special shape that allows it to carry oxygen molecules around in the blood stream . When a muscle needs some oxygen it sends a chemical signal and the haemoglobin changes shape so the oxygen pops out (the change of shape also causes a colour change from red to purple). 

We need a good deal of protein in our diets - our bodies break down the proteins we eat into their constituent amino acids which we then recycle to make the proteins our own bodies need. Proteins are amongst the most important molecules we use in the kitchen as they change their properties when heated or beaten and react together chemically at high temperatures. Eggs are mostly proteins dissolved in water. If we whisk eggs the proteins change shape (denature) and can form stable foams. If we cook eggs the proteins react to form a solid network - as in a hard-boiled egg. We use these changes when we make cakes and other baked goods - they are held together by the "glue" formed by the reacting proteins.

Starches 
The other main food group is made up from starches. Starches are large molecules made by joining many sugar rings together. Scientists often classify starches and sugars together - starches don't taste sweet since the long molecules are too large to reach the sensitive parts of the taste buds on our tongues. There are two main types of starch molecule; amylose in which the sugar rings are joined to make long strings and amylopectin in which the sugar rings are joined in a branched structure like a Christmas tree. 

In the kitchen the major sources of starch are from root vegetables such as potatoes and from cereals - usually in the form of flour. We use starches to provide bulk and texture in baked goods - imagine a cake with no flour - it would just be a soufflé with no substance. Starch is formed by many plants in small granules - a typical granule may be a few thousandths of a millimetre across. Of course, the granules are not purely amylopectin and amylose, the plants also incorporate some proteins as they make the granules. Starch granules with a high protein content will absorb a lot of moisture at room temperature, while those with low protein contents absorb but little water. Starch granules can absorb astonishing amounts of water (potato starch granules can easily absorb 100 times their own volume of water) so they make excellent thickeners. 

Baking Soda vs Baking Powder:

Both baking soda and baking powder are leavening agents, which means they are added to baked goods before cooking to produce carbon dioxide and cause them to 'rise'. Baking powder contains baking soda, but the two substances are used under different conditions.

Baking Soda 

Baking soda is pure sodium bicarbonate. When baking soda is combined with moisture and an acidic ingredient (e.g., yogurt, chocolate, buttermilk, honey), the resulting chemical reaction produces bubbles of carbon dioxide that expand under oven temperatures, causing baked goods to rise. The reaction begins immediately upon mixing the ingredients, so you need to bake recipes which call for baking soda immediately, or else they will fall flat! 

(ph Buttermilk = 4.5, honey = 4, yogurt = 4)

Baking Powder 

Baking powder contains sodium bicarbonate, but it includes the acidifying agent already (cream of tartar), and also a drying agent (usually starch). 

How Are Recipes Determined? 

Some recipes call for baking soda, while others call for baking powder. Which ingredient is used depends on the other ingredients in the recipe. The ultimate goal is to produce a tasty product with a pleasing texture. Baking soda is basic and will yield a bitter taste unless countered by the acidity of another ingredient, such as buttermilk. You'll find baking soda in cookie recipes. Baking powder contains both an acid and a base and has an overall neutral effect in terms of taste. Recipes that call for baking powder often call for other neutral-tasting ingredients, such as milk. Baking powder is a common ingredient in cakes and biscuits.

