Murder and a Meal




Name:________________________
Date:__________Period:_________
Objective:  Explore organic molecules by testing various liquids from stomach contents for the presence of glucose, starch, lipid, and protein.
Safety:  WEAR GOGGLES!!!!!

The Case

A murder has occurred right here in our peaceful little town of Durham, NC.

As top-notch biology students at Jordan High School you have been asked to assist in the investigation of this most unfortunate incident. Central to identifying the individual who committed this crime is establishing where the victim was the day of the crime so that detectives can question the individuals with whom the victim came into contact. The crime scene reveals that the victim vomited just before dying. You will test the vomit for the presence of glucose, starch, lipid and protein and determine where the victim most likely had their last meal.  Upon questioning the victim’s friends and family, detectives working the case have learned that the victim enjoyed eating at the following places.

Rudino’s Pizza and Grinders
The victim would never eat thin crust pizza from anywhere else! The victim would typically order a pizza with sausage, pepperoni, and bacon.

What macromolecules would you expect to find in the stomach contents of the victim if the victims final “pie” was eaten here?

Buffalo Wild Wings

The victim would hang out here to watch sporting events while feasting on

Blazin’ wings and celery.

What macromolecules would you expect to find in the stomach contents of the victim if the victims final meal was eaten here?

Olive Garden 

The victim loved to go here for a night of bread, olive oil, and fettuccini alfredo pasta.

What macromolecules would you expect to find in the stomach contents of the victim if the victims final meal was eaten here?

Procedure

Your group will be responsible for testing for both collecting and testing the stomach contents for the presence of organic molecules.  
Before analyzing the stomach contents of the deceased, you must determine the procedure to be used to test for each organic macromolecule. Using information given in class, write out the procedure for testing for each of the following macromolecules. For each macromolecule you must 
1. Describe the procedure (in enough detail so that others can repeat your work) you will follow to perform each test

2. Describe how a positive result for the macromolecule will look and record this information in Table 1

3. Describe how a negative result for the presence of the macromolecule will look..

The following indicators are used to test for various macromolecules:

Benedict's solution is used to test for simple sugars.   It is a clear turquoise blue solution that changes color in the presence of simple sugars and after heating.  The blue solution changes to olive green, then to yellow, and then to brick-red, depending on the amount of sugar.  

Lugol's iodine solution is used to identify the presence of starch. The solution is brownish-yellow, but produces a blue-black precipitate when it reacts with starch. 

Biuret solution is used to identify the presence of protein.   Biuret solution is deep blue initially and when it reacts with protein, it changes color to violet (pinkish-purple).

Brown Paper Bag is used to identify the presence of lipids in liquids. Lipids will leave a greasy stain.
Before you may begin your investigation, read the directions for each test and follow the directions given in the procedure to describe the following tests and state your hypothesis.  You must complete this section and obtain approval from your teacher before you will receive the supplies to begin your tests.
Lipid Test

Protein Test

Carbohydrate—Glucose Test

Carbohydrate—Starch Test

For each indicator you will test water, a known solution (glucose, albumin, starch, oil), and the unknown solution.  
Hypothesis: Where do you think the victim ate last? What organic would you expect to find in the stomach contents? (I think….because…): __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________
Teacher Approval ________________________________________________ 
Simple sugars test:   Set up 3 test tubes as shown in the chart.   Add 10 drops Benedict’s Solution to each tube.   Place tubes in boiling water bath.   Leave for 5 minutes and record color change.

If solution turns olive green to yellow to orange to brick red, there are simple sugars present.

	Test Tube
	Benedicts solution
	Color Change

	1 – 2 ml water 


	10 drops
	

	2 – 2 ml glucose solution 


	10 drops
	

	3 – 2 ml vomit 


	10 drops
	


Protein Test:   Set up 3 test tubes with the solutions as shown in the chart.  Add 5 drops of Biuret’s Solution to each one.   Observe color change and record.   A purple color indicates the presence of proteins.

	Test Tube
	Biurets solution
	Color Change

	1 – 2 ml water 


	5 drops
	

	2 – 2 ml albumin solution 


	5 drops
	

	3 – 2 ml vomit

	5 drops
	


Starch test:   Set up 3 test tubes with the solutions as shown in the chart.   Add 1-5 drops of Iodine solution to each tube.  Observe color change and record.

	Test Tube
	Iodine solution
	Color Change

	1 – 2 ml water


	5 drops
	

	2 – 2 ml starch solution


	5 drops
	

	3 – 2 ml vomit

	5 drops
	


Fats Test:  Set up 1 piece of paper bag.   Add 1 drop of each thing you’re testing.  Observe whether there’s a greasy stain and record results

.

	Number of drops on bag
	Results

	1 drop Water
	

	1 drop Oil
	

	1 drop Vomit
	


Lab Analysis

1) Based on your data, determine which restaurant the victim last visited

2) Report your findings in paragraph format below. Open the paragraph with a statement regarding which restaurant the victim visited for his last meal (1 point). Provide a logical explanation, using data from the tests on the stomach contents, that explains how you reached that conclusion (4 points).  The discussion should explain the results of the investigation in regard to the scientific concepts that are being applied in the investigation. In this case, the scientific concept being applied are macromolecules and the specific chemical tests used to determine their presence (5 points).
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Modified form a lesson developed by Camron J. Stanley 2008
