
Ewww...What's that smell?  Just chemistry at work!

1. What is a chemical change?

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. How can we tell if a chemical change is taking (or has taken) place?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

In today's class, you will be looking at a process known as fermentation.  Fermentation is a process where substance causes an organic substance to break down into simpler substances.  Can you think of any examples in your daily life of where fermentation occurs?  Write down your ideas before we start the investigation.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Alright, let's get started!

3. Look around your station and locate the yeast, the sugar, the warm water, a 500 mL beaker, a teaspoon measure and a wooden spatula.  We're going to begin our investigation by looking what happens when we combine these items.

4. Place 100 mL of the warm water into the 500 mL beaker.

5. Place one teaspoon of sugar into the warm water.

6. Using the wooden spatula, mix the water and sugar until the sugar is completely dissolved in the water.

7. Place one teaspoon of yeast into the water-sugar mixture.

8. Using the wooden spatula, mix the yeast into the water-sugar mixture.  It may not dissolve and that's OK.  Just make sure that you mix it well (stir at least 10 or 15 times).

9. Make some measurements of the water-sugar-yeast mixture.  Write down how it looks and how it smells.

How it looks:__________________________________________________________________

_____________________________________________________________________________How it smells:_________________________________________________________________

_____________________________________________________________________________

10. Locate the drink cooler at your table.  Drink coolers don't only keep things cool, they can also keep things warm.  Inside the cooler, you will see that there is some warm water.  Place the beaker with the water-sugar-yeast mixture into the cooler and close the lid.

11. Wait for 5 minutes.

12. Open the lid of the cooler and take out the beaker.  Make measurements of how the mixture in the beaker looks and smells:

How it looks:__________________________________________________________________

_____________________________________________________________________________How it smells:_________________________________________________________________

_____________________________________________________________________________

13. Place the beaker back into the cooler, close the lid and wait another 5 minutes.

14. Open the lid of the cooler and take out the beaker.  Make measurements of how the mixture in the beaker looks and smells:

How it looks:__________________________________________________________________

_____________________________________________________________________________How it smells:_________________________________________________________________

_____________________________________________________________________________

15. How did the appearance of the mixture in the beaker change over the 10 minutes you observed it?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________

16. How did the smell of the mixture in the beaker change over the 10 minutes you observed it?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________

17. Congratulations! You have just observed fermentation.  Fermentation is used in many areas of our daily life.  Below are just a few of the areas:

· Baking – Yeast is used in the baking of bread to make it lighter and fluffier.  When you let the bread stand to “rise”, you are letting the yeast interact with the bread to create alcohol and carbon dioxide gas.  This is the reason that you have to punch down the bread after it rises; to remove the gas from the bread.  The alcohol is removed when you bake the bread – it boils away so that none is in the finished bread loaf.

· Alcohol – Wine and beer requires a fermentation process for its production.  Here, the yeast interacts with the grapes (in wine) or the barley (in beer) to create the alcohol.  This part of the process is very similar to the experiment that you did at the beginning using sugar, water, yeast and heat.

18. What do you think was the key ingredient for fermentation to take place in our initial experiment?  State both the ingredient and also state why you think it was critical to the reaction.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________________

19. There were four different ingredients in our initial investigation.  Can you list the four of them?

Ingredient 1 - ________________________

Ingredient 2 - ________________________

Ingredient 3 - ________________________

Ingredient 4 - ________________________

20. We are now going to perform an investigation to find out what the effect of each of the different ingredients might be.  To do this, we need to control each of our variables.  Scientists do investigations by performing one experiment to find a result and then changing one variable in the experiment in many different ways to find out what the effect of that one variable is.  In our case, we have already performed our basic experiment (you did it at the beginning – remember the water-sugar-yeast mixture?).  You also listed your ingredients that you used in the basic experiment.  So, now, all we have to do is perform additional experiments, leaving one of the ingredients out in each case.

21. Fill in the table below to figure out what you will mix together for each experiment.  When an ingredient is being used in the experiment, place “Yes” in the box.  When an ingredient is being left out of the experiment, place “No” in the box.  The first two rows are completed for you. Complete the remaining three rows, changing the ingredient being left out in each case.

	
	Water
	Sugar
	Yeast
	Warmth

	Beaker 1
	Yes
	Yes
	Yes
	Yes

	Beaker 2
	Yes
	Yes
	Yes
	No

	Beaker 3
	
	
	
	

	Beaker 4
	
	
	
	

	Beaker 5
	
	
	
	


22. You have already performed the experiment listed for “Beaker 1” in the table above.  In the remaining time in class, you should complete the experiment for each of beakers 2, 3, 4 and 5 like you have listed them in the table.  Only mix in the ingredients that you have identified as “Yes” for each of the beakers.  One ingredient should be left out of each beaker.  For the beaker where warmth is not used, just leave it on the top of your station table.

23. Perform the experiment the same way as you did at the beginning of class, taking measurements of the smell and look of the mixture every 5 minutes.  Create a table and record your results in the space below.

24. Remember the guess you made earlier on about what the critical ingredient was in this reaction? Were you correct?  Was there more than one ingredient necessary for this reaction?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

25. Why do you think that you needed more than one of the ingredients to make the reaction take place?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

26. Can you think of any other items around your kitchen other than sugar that you could test to see if they ferment?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

27. In the next part of the investigation, perform the same experiment again, but change the item that you mix with the water in each case.  At your station, you will see flour, salt, honey and baking powder.  What do you think will happen for each?  State whether each item will ferment and why you think they will or will not ferment.

Flour - _______________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Salt - ________________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Honey - ______________________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Baking Powder - _______________________________________________________________

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

28. Complete the table below for what you will mix in each beaker.  For each of the ingredients, use only one teaspoon of each item.

	
	Water
	Item
	Yeast
	Warmth

	Beaker 1
	Yes
	Sugar
	Yes
	Yes

	Beaker 2
	Yes
	Flour
	Yes
	No

	Beaker 3
	
	
	
	

	Beaker 4
	
	
	
	

	Beaker 5
	
	
	
	


29. Carry out your experiment using the remaining 4 beakers at your station.  You don't need to perform the experiment for beaker 1 that uses sugar again since you have already done it.

30. Perform the experiment the same way as you did at the beginning of class, taking measurements of the smell and look of the mixture every 5 minutes.  Create a table and record your results in the space below.

31. In the area below, summarize what you've done and learned through this investigation.  The following questions will help guide you.

· What is fermentation?

· Where is fermentation used?

· What is required for fermentation to take place?

· Are some foods better for fermentation than others?  Why do you think this is the case?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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