INVESTIGATION
“Artificial Flavor”
Many of the foods we buy, from bright red canned cherries to  “junk foods” such as soft drinks and chips, have a statement in the ingredient section of the label that alerts one to the artificial colors and flavors that are used to make the food appealing.  Manufacturers even put artificial colors in pet food to attract human purchasers.  Chemists look at the molecular structure of different foods and then can “remake” these smells, tastes, and colors in the lab.  In this Investigation you will be making a familiar smell/taste which is chemically called an ester.  These chemically made (synthesizied) structures are made of unexpected and sometimes harsh chemicals. The ester that you will be making during lab is commonly used as a flavoring in items like chewing gum and mints.
Infer or Predict what we will be doing in this lab.  

	Student Rate Inference/Prediction Statement


	Teacher Rate Inference/Prediction Statement 


Equipment you will need
Chemicals you will use
beaker, 250 mL
Laboratory chemicals

spatula
methanol, CH3OH
evaporating dish(es)
salicylic acid, C7H6O3
hot plate
sulfuric acid, H2SO4, 6M.
2 droppers
water, H2O (for evaporating bath)
PRE-LAB QUESTIONS:  Write these in your lab book!
1. What is an ester.
2. Look at the following molecular structure of garlic and rosemary and see if you can identify the structure they have in common.
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2.
Explain how a person should one smell a chemical safely.
SAFETY NOTES

1.
Wear approved safety goggles at all times in the lab.

2.
In this Investigation you will use your sense of smell to identify some flavorings.  Smelling a substance must always be done carefully, even when smelling a chemical that is safe (in small quantities) for human consumption.  To detect the odor, WAFT the vapors toward your nose.

3.
Some compounds, especially esters and other flavoring compounds, can sometimes cause ALLERGIC REACTIONS.  If you have a history of allergies, inform your instructor.  

4.
Methanol, CH3OH, is FLAMMABLE and TOXIC.  Use it at a safe distance from a flame, and avoid breathing the vapor.

5.
6M sulfuric acid, H2SO4, is very CAUSTIC.  If you spill any on skin or clothing, rinse with running water immediately and inform your instructor.
6.
All chemicals must be handled carefully and treated with respect.  The solids and liquids used in this Investigation are safe for you to use responsibly.
7. All chemicals must be handled carefully and treated with respect.  The solids and liquids used in this Investigation are safe for you to use responsibly.

8.  Wash your hands before you leave the lab.

PROCEDURE:  Flavorings: Synthesis of a ester
1. Since methanol is flammable, you must not use a Bunsen burner.  Use only a hotplate for heating. Turn hotplate to 7.

2.  You will need a steam bath so before starting, set it up by determining on which of your beakers your evaporating dish will sit comfortably.  Fill that beaker 3/4 full of water and begin heating the water to boiling.  

3. While the water is heating, place a pea-sized amount of salicylic acid, C7H6O3, in a clean evaporating dish.

4. Add 3 mL of methanol, CH3OH, with a dropper (1mL = 10 drops).

5. Carefully add 3mL drop wise of 6M sulfuric acid with a different dropper.  
6. When the water is boiling vigorously, turn down the hotplate to 4 and place the evaporating dish on the steam bath for about 5 minutes.

7. Waft the vapors from the dish to your nose carefully.  What common flavoring have you made?  
8. Dispose of this mixture by pouring water into the evaporating dish. Test the pH of the solution.  Does it still contains sulfuric acid.  (Why?)

9. Neutralize the solution with NaHCO3, then pour it into the waste jar provided for Cleanup.
FOLLOW-UP QUESTIONS
These are to be done in the laboratory after the Investigation.  You are encouraged to discuss these with your lab partner and your teacher.  Put the responses to these lab questions into you LAB BOOK!!
1.
a.
What is the common name of the flavoring that you produced?  


b.
What is its chemical name?


c.
What kind of compound is this flavoring?  Copy its structure from the internet.
Special Projects for EXTRA CREDIT (PICK ONE of the following for  20 points on you Covalent Bonding Test) Display on Kleenex Box.  
1.
Write a report on “scratch and sniff” samples used in advertising.  How do they work?  Why are they controversial?

2.
Write a report on the controversy surrounding some food dyes, such as F, D, & C Red #2.

3.
Until food flavorings were synthesized commercially in the twentieth century, people depended on natural flavorings that were obtained from herbs that could be found in fields and woods or grown in one’s garden.  Pick one of the herbs below (or another that interests you), and write a report that includes some background on its native habitat, the mythology surrounding it, if any, the family to which it belongs, its medicinal use and its flavor.  How is the herb used in cooking?  Find out what the chemical structure of the flavoring agent is.  


a.
peppermint (Mentha  piperita), or another mint of the genus Mentha, (various species).


b.
sage (Salvia officinalis)


c.
rosemary (Rosmarinus officinalis)


d.
thyme (Thymus vulgaris)
















