Who Killed Mark? 
Police Notes

Mark was not a well liked man.  He lived in an up scale neighborhood in a nearby county.  Debbie, the president of the Home Owner's Association, constantly receives angry complaints from other residents of the neighborhood about Mark.  He in fact has been reported to the HOA more than any other resident of the neighborhood.  

Previous complaints include failure to cut his grass by his across the street neighbor, Nancy.  After borrowing John's, Nancy's husband, lawn mower and returning it broken, they filed another complaint.  Jason, another neighbor, has reported Mark a total of three times for his failure to pooper scoop when walking his German shepherd.  

The latest complaints all stem from the pool that Mark was having installed in his yard.  Four separate households had filed complaints with Debbie regarding the pool.  Mike, the neighbor below Mark, felt the construction of the pool was contaminating the ground water and his recently installed well.  Emily, Mark's next door neighbor, complained because during the digging of the pool the roots of her Japanese maple were damaged, killing the tree.  Beth, an arborist by trade, filed a complaint because Mark had removed three oak and four pecan trees from his yard to make room for the pool.  Bill had complained to Debbie about the chain link fence Mark was installing around his pool rather than the wooden one required by the HOA.  

Debbie had contacted Sarah, Mark's wife, to discuss the issues.  Debbie explained that legal action would be taken if Mark did not comply with neighborhood rules or if any other complaints were raised.  Sarah asked if everyone could be gathered to discuss the issues to possibly resolve them.  All parties were contacted, asked to bring snacks, and meet to discuss the problems.  At home after the meeting Sarah found Mark unconscious on the floor of the bathroom.  She called an ambulance, and Mark later died at the hospital.  

The coroner determined Mark died from ingesting poison.  It is your job to determine who/what poisoned Mark.  You must test all food brought to the meeting to determine which organic compounds they contain.  You must then test his stomach contents for organic compounds, compare the results to your data, and determine what food Mark must have eaten.  Lastly by identifying Mark's stomach contents, determine who poisoned Mark.

The most common organic compounds found in living organisms are lipids, carbohydrates, proteins, and nucleic acids. Common foods, which often consist of plant materials or substances derived from animals, are also combinations of these organic compounds.  Substances called indicators can be used to test for the presence of
organic compounds. An indicator is a substance that changes color in the presence of a particular compound. In this investigation, you will use several indicators to test for the presence of lipids, carbohydrates, and proteins in various foods.
Problem

What are the major types of organic compounds in some common foods?  Who poisoned Mark and with what type of food?
Procedure

Part A. Testing for Lipids

1. Obtain 9 test tubes and place them in a test tube rack. Use masking tape to make labels for

each test tube. Write the name of a different food sample (listed in Materials) on eight of the masking-tape labels and water on one label. 
2. To test for lipids, divide a piece of a brown paper towel into 10 equal sections. In each section, write the name of one test substance.

3. In each section, rub a small amount of the identified food onto the brown paper. Rub the food until a “wet” spot appears on the towel.  Rub off any excess pieces of food that may stick to the paper. Set the paper aside until the spots appear dry—about 10 to 15 minutes.

4. Hold the paper towel up to a bright light or window. You will notice that some foods leave a translucent spot on the paper towel. The translucent spot indicates the presence of lipids.

Part B. Testing for Carbohydrates

1. Sugars and starches are two common types of carbohydrates. To test for starch, fill each cleaned test tube with a pipette full of the substance indicated on the masking-tape label. Add 5 drops of iodine solution to each test tube. Iodine will change color from yellow-brown to

blue-black in the presence of starch.

2. Gently shake the contents of each test tube. CAUTION: Use extreme caution when using iodine as it is poisonous and can also stain hands and clothing. In the Data Table, record any color changes and place a check mark next to those substances testing positive for starch.
3. Wash the test tubes thoroughly.

4. For a sugar test, set up a hot-water bath. Half fill the beaker with tap water. Heat the water

to a gentle boil. CAUTION: Use extreme care when working with hot water. Do not let the water splash onto your hands.

5. While the water bath is heating, fill each cleaned test tube with a pipette full of the substance indicated on the masking-tape label. Add 10 drops of Benedict’s solution to each test tube.  When heated, Benedict’s solution will change color from blue to green, yellow, orange, or red in the presence of a simple sugar, or monosaccharide.

6. Gently shake the contents of each test tube. CAUTION: Use extreme caution when using Benedict’s solution to avoid staining hands or clothing.

7. Place the test tubes in the hot-water bath. Heat the test tubes for 3 to 5 minutes. With the test tube holder, remove the test tubes from the hot-water bath and place them back in the test tube rack.  CAUTION: Never touch hot test tubes with your bare hands. Always use a test tube holder to handle hot test tubes. In the Data Table, record any color changes and place a check mark next to any substances that test positive for a simple sugar.

8. After they have cooled, wash the test tubes thoroughly.

Part C. Testing for Proteins

1. Put a pipette full of the appropriate substance in each labeled test tube. Add 5 drops of biuret reagent to each test tube. CAUTION: Biuret reagent contains sodium hydroxide, a strong base. If you splash any reagent on yourself, wash it off immediately with water. Call your teacher for assistance.
2. Gently shake the contents of each test tube. Biuret reagent changes color from blue to violet in the presence of protein. In the Data Table, record any changes in color and place a check mark next to any substances that test positively for protein.

3. Wash test tubes thoroughly.

Part D. Testing an Unknown Substance for Organic Compounds

1. Obtain a sample of Mark’s stomach contents from your teacher and pour it into the remaining test tube. Repeat the tests described in Parts A, B, and C of the Procedure to determine the main organic compounds in your sample. Record your results in the Data Table.  Use this data to determine the food that poisoned Mark and who poisoned him.  Refer to the “Snack Sign-up” sheet to find out who brought what to the meeting. 
2. Wash the test tube thoroughly.


Data Table

	Foods
	Lipid Test
	Carbohydrate Test
	Protein Test

	
	Towel color
	Lipids present 
	Iodine color
	Starch present
	Benedict color
	Sugar present
	Biuret color
	Protein present

	Bit A Honey
	
	
	
	
	
	
	
	

	Meringue cookies
	
	
	
	
	
	
	
	

	Corn Nuts
	
	
	
	
	
	
	
	

	Lettuce salad
	
	
	
	
	
	
	
	

	Jello
	
	
	
	
	
	
	
	

	Butter cookies
	
	
	
	
	
	
	
	

	Potato chips
	
	
	
	
	
	
	
	

	Apple juice
	
	
	
	
	
	
	
	

	Water


	
	
	
	
	
	
	
	

	Stomach contents
	
	
	
	
	
	
	
	


Analysis and Conclusions

1. What is an indicator? How are indicators used in this experiment?

2. What is the purpose of using distilled water as one of your test substances?

3. What is the purpose of washing the test tubes thoroughly?

4. Which test substances contain lipids?

5. Which test substances contain starch?

6. Which test substances contain simple sugar?

7. Which test substances contain protein?

8. Which test substances did not test positive for any of the organic compounds?

9. People with diabetes are instructed to avoid foods that are rich in carbohydrates. How could your observations in this investigation help you decide whether a food should be served to a person with diabetes?

10. Your brown lunch bag has a large, translucent spot on the bottom. What explanation could you give for this occurrence?

11. What conclusion could you make if a positive test for any of the organic compounds occurred in the test tube containing only distilled water?

12. Who killed Mark?  Specifically, what evidence led you to this conclusion?  Discuss indicator test results in your answer.
Snack Sign up





Bill		Corn Nuts


Beth		Lettuce Salad


Jason		Jello


Sarah		Potato Chips


Mike		Bit A Honey


Emily		Meringue Cookies


Debbie		Butter Cookies


Nancy		Apple Juice











