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You slowly unwrap a chocolate bar. Your mouth starts watering in anticipation, as you place the piece of chocolate on your tongue. It slowly begins to melt, giving your mouth a wonderful, smooth taste. Do you know one of the reasons we enjoy chocolate so much? It's because of its "melt‑in-your‑mouth" quality. The temperature of our tongues and the temperature at which cocoa butter melts are about the same, 97° F (36+° C). A perfect match for melting pleasure. In fact, cocoa butter is the only vegetable fat that remains solid at such a high temperature.

Where Does Chocolate Come From?


 Chocolate is made from the beans of the cacao (ke kae' oh) tree. The cacao tree is native to the rain forests of Central and South America, but grows in other warm places, like Africa. About 20 to 40 pods grow on each cacao tree, and each leathery pod contains up to 50 seeds. After the seeds are removed from the pods, they are left to dry in the sun. Once the have dried, they are called cocoa (koh' koh) beans. The drying process helps preserve the beans, so they can be exported to chocolate factories all over the world.


For hundreds of years, chocolate was found only in Central and South America. Here the Mayan and Aztec Indians valued the cocoa bean and even used it for money. The Aztecs also made a bitter drink out of the beans called chocolatl.  If it wasn't for the explorer, Hernando Cortes, we might not have known about chocolate around the world today. He took the beans back with him to Spain, where sweeteners, cinnamon, and vanilla were added. It soon became a favorite among Spanish royalty, who kept it a secret for many years.

At the Chocolate Factory

Once the beans arrive at the chocolate factories, they are cleaned, separated by size, and roasted. Roasting helps to develop the beans distinctive smell and taste. Next comes the winnowing process where the beans are blown against steel plates. This causes the outer shells to separate from the nib, which is the center of the bean. The outer shells are used to make fertilizer, mulch, and a drug called theobromine. The nib, which contains cocoa and cocoa butter, is the part of the bean used to make chocolate. Since almost 50% of the nib is cocoa butter, when it is ground it produces a liquid. This liquid is called chocolate liquor.

The chocolate liquor (which is nonalcoholic) is used to create a wide variety of chocolate products. Unsweetened baking chocolate is formed when chocolate liquor solidifies. Cocoa powder is formed when cocoa butter is pressed out of the liquor. Popular milk chocolate is created when the chocolate liquor is combined with sugar, milk, and flavorings. When the milk and sugar have dried a chocolate crumb or cake is formed. Then cocoa butter is added to form a paste. (Cocoa butter is responsible for the velvety melt‑in-your‑mouth" feel of chocolate.) The chocolate is now smoothed through a series of rollers and is couched by stirring and heating it for up to 72 hours. It is then tempered by a heating and cooling process that removes large crystals. Tempering helps chocolate to last longer. After being poured into molds. it is sent along a bumpy conveyor belt to shake out air bubbles.  Following a final cooling, the chocolate is ready for packaging.  Chocolate recipes are highly guarded secrets in the chocolate industry.

Chocolate Science

Besides being a quick energy source, scientists have found that chocolate may increase alertness and stimulate chemicals in your body that can improve your mood. Food scientists are constantly trying to improve and develop new chocolate products. Heat‑resistant chocolate was invented for soldiers in the Persian Gulf War. "Survival" chocolate bars have been created to help people stay warm, if lost or stranded in very cold temperatures. New lower fat and lower calorie chocolates are being developed, including new chocolates for diabetics and people on sugar‑restricted diets. A great deal of scientific research goes into the creation of every new chocolate bar…and all this is just so you ca enjoy the best tasting chocolate in the world!

[image: image4.wmf][image: image5.wmf]Don't feel too guilty about eating chocolate. It has some advantages over other types of snack foods. Studies have shown that chocolate is less likely to promote cavities than crackers or raisins, because it slows down the production of plaque. Studies have also shown that chocolate does not affect calcium absorption or promote acne. Chocolate contains fat, but its saturated fat (stearic acid) does not seem to affect cholesterol levels. Chocolate can cause nervousness in some people, but caffeine levels for a pound or 2 of chocolate are no higher than found in about 2 cups of coffee. It is also believed that chocolate may elevate mood and increase alertness.

PROBLEM:  How Do you rate various Chocolates?

HYPOTHESIS: Make a hypothesis statement for this experiment. Be sure 

to list the Independent and Dependent variables.

PROCEDURE: Using the chocolate terms listed above, or other terms that you deem to be more important, come up with a written procedure on how you would determine which chocolate was the best.  Think about the concept of bias in your experiment. How will you control any secondary variables?  Your teacher will have a variety of chocolates for you to initiate your experiment. 

DATA: You must include a data table that clearly shows the types of chocolates and the factors on which you are testing the chocolates on. You must come up with a numerical system and/or a set of terminology to make your data as empirical as possible.  If a graph helps you in showing how your data turns out, feel free to use one.

CONCLUSION: You must describe the results of your tests and explain why you feel you have gotten the conclusion that you have.  If you feel that there is any source of error in your conclusion, please explain it here.

DISCUSSION:

1. Did you control for bias in this experiment? If not, why did you feel that you did not need to? 

2. Does the order in which you gave experiment subjects the chocolate make any difference in the experiment? How might you control for this factor?

3. Did cost become one of your considerations in this experiment?

4. Does the age group of your experimental subjects make any difference in how the results of the lab turned out?

5. Aztec Emperor Montezuma served Spanish explorer Hernando Cortes a special drink called chocolatl. This was a bitter chocolate drink made without sugar.  Play the role of Cortes and write a short letter (paragraph) to the King of Spain explaining your great new discovery, the Aztec drink called chocolatl.
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Chocolate Terms


Color- varies between dark brown and light cream


Glossiness- should be shiny- white areas may mean the chocolate has been exposed to temperature changes-lack of glossiness may mean that it is old, but still edible.


Smell-should have a strong “chocolate-y” aroma


Consistency-if it does not break cleanly, the chocolate may be stale, if it crumbles it may be old


Texture- should not be grainy- should melt in your mouth


Flavor-tastes vary widely from very bitter to sweet
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