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Purpose:

The purpose of this lab is to determine the presence of sugars, proteins, and lipids in unknown urine samples. By determining the presence of these substances, it can be decided whether or not certain patients have diabetes, kidney failure, or scepticemia. 

Question:

How can we determine whether or not sugars, proteins or lipids are present in the urine, and what do the presence of sugars, proteins and lipids reveal about the samples?

Hypothesis:

If Benedict’s reagent is added to the urine samples and then the samples are added to a hot water bath (in test tubes), one will turn reddish and the rest will vary in colour to indicate the presence of monosaccharides and disaccharides. 

If Biuret reagent is added to the urine samples, one will turn pink.

If Sudan IV indicator reagent is added to the urine samples, one will turn pinkish.

Materials:

-safety goggles




-urine samples

-test tube rack




-tap water

-10 mL graduated cylinder


-liquid droppers

-500 mL beaker

-4 test tubes

-hot plate

-thermometer

-reagents (Biuret, Benedict’s, Sudan IV)

Procedure:

Sugar

1. A hot water bath was prepared on a hot plate, using a 500 mL beaker containing 300 mL of tap water. The water was heated until it reached 80’C. A thermometer was used to check the temperature.

2. 5 mL of each urine sample was measured into the graduated cylinder, then each sample was poured into the 4 separate test tubes. Each test tube was labeled A, B, C or D.

3. 2 mL of Benedict’s reagent was added to each test tube.

4. Each of the test tubes was placed for 5 minutes into the hot water bath. All observations were recorded. 

5. All instruments (except the hot plate) were carefully washed. 

Protein

1. 5 mL of each urine sample was measured into the graduated cylinder, and then each sample was poured into the 4 separate test tubes. Each test tube was labeled A, B, C or D.

2. 2 mL of Biuret reagent was added to each test tube.

3. Each test tube was gently swirled to mix the contents. 

4. All observations were recorded.

5. All instruments were carefully washed. 

Lipids

1. 5 mL of each urine sample was measured into the graduated cylinder, and then each sample was poured into the 4 separate test tubes. Each test tube was labeled A, B, C or D.

2. 2 mL of Sudan IV reagent was added to each test tube.

3. Each test tube was swirled vigorously for 1 ½ to 2 minutes. 

4. All observations were recorded. 

5. All instruments were carefully washed. 

Observations:

Sample
Sugar test

(colour/

observations)
Protein test

(colour/

observations)
Lipid test

(colour/

observations)

A
Sample turned red with light blue on the bottom
Sample showed no observable change
Sample showed no observable change

B
Sample turned bright orange
Sample showed no observable change
Sample turned pinkish-red

C
Sample turned dark purple on bottom, cloudy on top
Sample turned light pink 
Sample showed no observable change

  D*
Sample turned light blue/green
Sample showed no observable change
Sample showed no observable change

*Control

During the sugar test, Benedict’s reagent was added to each sample before putting the test tubes in the hot water bath. After the first minute there were visible results, but after 5 minutes each test tube contained a definitive colour or colours. 

During the protein test, Biuret reagent was added to each sample. There were visible results after only a minute or so, and sample C turned light pink.

During the lipid test, Sudan IV reagent was added to each sample. There were visible results after only a minute or so, and sample B turned pinkish-red.

Discussion:

1. Because diabetics usually have sugar present in their urine, the diabetic patient’s urine would be that of sample A. Because patients with kidney failure usually have proteins present in their urine, the patient with kidney failure’s urine would be that of sample C. Because patients with septicemia will usually test positive for lipids, the patient with septicemia’s urine would be that of sample B.

2. a) The approximate concentration of monosaccharides present in the diabetic patient’s urine would be 2.0% or more.

b) Different concentrations of monosaccharides (and some disacchariedes) in urine produce different results when Benedict’s reagent is added. The highest concentration of monosaccharides (producing a change in the sample) is 2.0%, which causes the sample to turn a reddish colour. Since sample A turned a colour closest to red, it was found to have the highest concentration of monosaccharides, and therefore would be that of the diabetic patient. 

3. a) Sample C did not contain a great amount of protein, although it did contain some. 

b) If only some protein is present, the sample will turn pink. If there is a fair amount of protein, the sample will turn violet. If there is a great deal of protein, the sample will turn purple. Since the sample only turned pink, this would indicate the presence of a smaller amount of protein.

4. a) I would expect there to be a reaction with Biuret reagent on a piece of raw chicken, because the chicken is meat and therefor contains a great deal of proteins. 

b) I would expect there to little or no reaction with Sudan IV reagent.

c) I would expect there to be little or no reaction with Benedict’s reagent.

5. If you expose a protein to heat, bonds between the amino acids will be disrupted because of physical or chemical factors, changing the configuration of the protein. This is said to denature the protein. It may assume a new shape or uncoil, changing the physical properties and biological activities. The protein may assume it’s original shape once the physical or chemical factors are removed. Because of this, the presence of heat would determine what sort of reaction a protein would have to the addition of Biuret reagent.

6. Benedict’s reagent is used to test for the presence of monosaccharides or disacccharides. Because starch is combination of two types of polysaccharides and is a complex carbohydrate, it would not be appropriate to use Benedict’s reagent to test for the presence of starch. 

7. The role of the “control” urine sample is to provide a base with which to compare the rest of our results. It does not change (drastically) at all throughout the lab, and shows us how the urine of an average healthy person would compare with the samples from patients with various different illnesses.

Conclusion:

Because sample A turned reddish after adding Benedict’s reagent, this would indicate a high presence of monosaccharides. Sample A is therefor that of the diabetic patient. Because sample C turned pink after adding Biuret reagent, this would indicate the presence of some protein. Because sample B turned pinkish-red after adding Sudan IV reagent, this would indicate the presence of lipids.

