Lab: URINE OVER YOUR HEAD

Background:
Urine can provide significant information in a criminal investigation.  When found at a crime scene, urine can be a useful piece of evidence.  Chemicals in urine vary from person to person making it unique enough to identify them as a suspect in an investigation.  There are several tests one can complete to determine the characteristics of a urine sample: color, pH, transparency (cloudiness), and glucose amount.  During this lab, you will perform the following tests:
a. Visually compare urine samples for color and transparency.  Urine can have a variety of color, ranging from colorless to amber.  The color of urine is directly related to substances found in it.  Diseases affect the color of urine.   For example, the presence of blood will produce brown or red color urine.  If a person is diabetic, their urine might be a pale green color.  Most urine is transparent or clear, but varies from one individual to another.  This can change based on the amount of normal bacteria found in urine or from an infection producing pus.  The urine sample will become cloudy in these situations.
b. pH is another important test.  Urine pH ranges from 4.7to 8.0.  Most urine has a pH less than 7, making it acidic.  The pH of urine varies throughout the day due to food and water consumption.  Stress, tiredness and rate of respiration can also affect the pH of urine.  In the morning, urine is most acidic due to the build up of carbon dioxide in your body.  Vegetables may cause urine to become an alkaline (basic/pH above 7) where proteins make urine more acidic.
c. Glucose can also be measured in urine.  People with diabetes can produce higher glucose amounts.  A diabetic can not produce insulin very well.  Insulin is a chemical in the body that helps break down glucose.  In diabetics, glucose can not be taken from the blood into the cells where it is needed for energy, instead, it travels through the blood stream to the kidneys, where it is removed and excreted in their urine.  Diabetics who are not following any treatment plan have glucose in their urine although a diet that contains large amounts of sugar may cause higher glucose amounts in a person’s urine at any time.

d. Albumin in the urine indicates possible kidney disease. A urine sample with a “sweetish” odor suggests the presence of ketones. This can suggest diabetes or insufficient intake of carbohydrates leading to metabolic abnormalities. Yeast in urine indicates a yeast infection of the urinary tract.
The Crime
Mrs. Baker likes to have fish tanks in her classroom.  Unfortunately, for the last three weeks, the fish have been dying.  Mrs. Baker cannot decide what is going on, but suspects some foul play from her students.  She needs the help from our Forensic Science class to help her figure out who the culprit is.
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Mrs. Baker has been giving extra help after school for the past few weeks.  She decides to look at her sign in sheet and notices the names of some of her students who have been attending extra help for the past three weeks.  As Mrs. Baker arrives at school the next morning, she notices a liquid next to the fish tank and another dead fish.  She collects it with a pipette and senses it might be urine.  As her students arrive for class, she calls the students aside, tells them what she found, shows them the evidence, but they would no confess their dirty deed.  She proceeds to tell them “Urine over your head” and admitting guilt is better than lying and being suspended.

Mrs. Baker has an idea that might help solve her mystery.  She asks the Principal for help and he agrees.  The students are questioned by the principal and raise some suspicion.  The principal asks the students for a urine sample in a plastic cup.  Now we need to compare the sample collected by Mrs. Baker to samples provided by the students.  
Can you help Mrs. Baker determine who has been urinating in her fish tank?

Materials
Goggles

5 test tubes

test tube rack

Rubber gloves

Beaker 

Hot plate

Medicine dropper
5 urine samples
Benedict’s solution

Graduated cylinders
white paper

pH paper and color chart 

Procedure

1.  Fill a pipette for each urine sample.  Hold a piece of white paper behind the test tubes to evaluate the color and transparency of the urine (colorless, bright yellow, dark yellow, yellow-orange, amber, pale green, black, brown or red).  Record your data in a table.  Transparency should include; clear, cloudy, slightly cloudy, very cloudy and opaque. 
4.  Open the container of stock urine for each of the five samples.  Using your hand; make a sweeping motion over the top of each test tube to direct the odor of each sample toward your nose. Note the odor of the urine sample in sample, and record your observations in the appropriate spaces in the data table.
5.  Add a squirt of each sample of urine to its own test tube.  Carefully add 1 mL hydrogen peroxide solution to each test tube and watch for bubble.  Bubbles indicate a positive test for yeast.  Empty test tubes and rinse out.
6. Add a squirt of each sample of urine to its own test tube.  Add 10 drops of buiret solution to both test tubes and agitate or mix the solution.  Note the color. A deep violet color indicates a positive test for albumin.  Empty test tubes and rinse out.
7.  Add a squirt of each sample of urine to its own test tube.  Take a piece of pH paper and dip it into the test tube.  Let it air dry for 10 seconds and compare the color of the paper to the color chart.  Record your pH on the table provided.  Empty test tubes and rinse out.
6.  Add a squirt of each sample of urine to its own test tube.  Test the urine samples for the presence of sugar using the Benedict’s solution.


Conclusion Questions

1.  Name the suspects who had acidic urine.  How did you know this?

     _____________________________________________________________________

     _____________________________________________________________________

     _____________________________________________________________________

2.  List the suspect(s) who had sugar in their urine.  Does this mean that they are diabetic?  Explain. 

     _____________________________________________________________________

     _____________________________________________________________________

     _____________________________________________________________________

3.  Who was the criminal?  How do you know?

     _____________________________________________________________________

     _____________________________________________________________________

4.  Now that you have named your criminal, do you have overwhelming evidence to convict your named  

     criminal?  In a paragraph (on a separate sheet of paper), explain how you will present your case and evidence       

     to Mrs. Baker.  

