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Tests for

Organic Compounds
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EXPLORATION

» Understanding the chemistry of living organisms is an important
part of biology. The structures of cells are made up of many
different chemical molecules. Cell metabolism involves the

production and destruction of many types of molecules. Most of the
common molecules found in living things belong to four classes of
carbon-containing molecules: carbohydrates, lipids, proteins, and

nucleic acids.
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Minimum work = Minimum grade

Best grade is ‘B’ unless you do
3 or more extra food items;
see Further Explorations.

OBJECTIVES

* Determine the presence of starch by a chemical ¢ Analyze a sample of vegetable oil for the presence
test. of lipids.

* Analyze a glucose solution for the presence of * Analyze a sample of gelatin for the presence of
simple reducing sugars. protein.
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droppers (9) wax marking pencil
test tubes (3) vegetable oil
test-tube rack biuret reagent
test-tube holder glucose solution
test-tube stoppers (2) Benedict’s solution
test-tube brush hot plate

brown paper water bath
PROCEDURE

soluble starch solution

95% ethanol

2% gelatin solution
iodine solution
laboratory apron
safety goggles

Part A. Tests for Carbohydrates

Figure 1.
Test for Starch

1. Put on goggles and an apron. Label three test
tubes 1, 2, and 3. Place them in a test-tube rack.

2. Using a separate dropper for each solution, add
10 drops of soluble starch solution to test tube
1, 10 drops of glucose solution to test tube 2,
and 10 drops of water to test tube 3. Record
the color of each tube’s contents in Table 1.

3. Add 3 drops of iodine solution to each test
tube. CAUTION: If iodine is spilled, rinse with
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water and call your teacher immediately.

4. Record in Table 1 the color of each tube’s
contents after addition of the iodine. A blue-
black color indicates the presence of starch.

5. Discard the contents of the test tubes
according to your teacher’s directions. Gently

use a test-tube brush and soapy water to clean
the three test tubes and rinse with clean water.
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. Remove the three test tubes from the water

bath using a test-tube holder and place them in
a test-tube rack to cool. CAUTION: Be careful
not to burn yourself. If Benedict’s solution is
spilled, rinse with water and call your teacher
immediately.

Record the color of each tube’s contents in
Table 2.

. Discard the contents of the test tubes

according to your teacher's directions. Gently
use a test-tube brush and soapy water to clean
the three test tubes and rinse with clean water.

Part C. Tests for Proteins

1. Label three test tubes 1, 2, and 3.

2. Using separate droppers, add 30 drops of 2%
gelatin to test tube 1, 30 drops of glucose
solution to test tube 2, and 30 drops of water to
test tube 3. Record the color of each tube's
contents in Table 5.

3. Add 10 drops of biuret reagent to each test
tube. CAUTION: Biuret reagent is extremely
caustic to the skin and clothing. If biuret
reagent is spilled, rinse with water and call
your teacher immediately.

When biuret reagent is mixed with a protein, it will
produce a lavender to violet color.

4, Record in Table 5 the color of each tube’s
contents after adding biuret reagent.

5. Discard the contents of the test tubes
according to your teacher’s directions. Gently
use a test-tube brush and soapy water to clean
the test tubes and rinse with clean water.

6. Fill in the last column of all five tables with the
correct interpretation of the test results.






Lab 7-1 Analysis and Conclusions

1. What is used to test for the presence of starch?

2. How can you tell by using this test that a substanceitsrstarch?

3. What is used to test for the presence of simple redtigars such as monosaccharides?

4. How can you tell by using this test that a substanceiosm simple reducing sugar?

5.  Why was water tested for each chemical?

6. What is used to test for the presence of protein?

7. How can you tell by using this test that a substancaicemprotein?

8. Biuret reagent will turn the skin purplish-brown. Exp why this occurs.

9. Use chemistry/science to answer the following questions.
a. What kind of molecule is a lipid?

b. When greasy food is spilled on clothing, why isfiiclilt to clean with water alone?

c. What would be better than plain water for remowargyeasy food stain? Why?



Further Explorations (To get the “A”)

Minimum work = a minimum grade. The best possibdele for this lab is a 90% unless one does the
following further explorations. To attempt an Afu must do all tests for a minimum of three adddi food
items; one of the three foods must be a “mystery’itand you should guess what it is.

In this lab, you have learned how to determinelifjaid is a starch, a simple reducing sugar, ilipnd a
protein. You have learned to do this by applyimg indicators to the liquid and watching for a cheah
reaction that produces the correct color response.

The indicators are:  lodine — indicates the presencestarch

Benedict’s solution— indicatesimple reducing sugars
Biuret's reagent — indicategproteins
Grease test- on brown paper to indicalipids

On the second day of this lab, you will have teed®ine the type of organic compounds found in some
common foods around your home. You must applysthence you have learned from the first day oflabrto
determine the chemistry of foods.

Procedures

1.

2.

3.

8.

9.

Pick which food samples you will test. Write treemes of the foods you picked in the top line of the
data table.

For the starch, protein and lipid tests, use appee| as your lab tray. Use a test tube forstingar
test.

For starch, place one piece of the food sample thretdoweling and apply a couple of drops of iodme
it. Analyze the results and record them in thi&a dable below.

For protein, place one piece of the food sample tme toweling and apply a couple of drops of
Biuret's reagent to it. Analyze the results aecord them in the data table below.

For lipids, place one piece of the food sample @npeece of toweling and let it sit for about 5 otes.
Move the food item and then see if the spot whieeddod was located is translucent or not. Retized
results in the data table below.

For sugars, place one small piece of the food sampd a test tube. Add 20 drops of Benedict’s
solution, then heat the tube in a hot water batlabout 3-4 minutes. Analyze the results and kcor
them in the data table below.

For “mystery items,” use 3 clean test tubes. Pldcdrops of the mystery liquid into each tube.d/&d
drops iodine to one tube; record results. Add2ps Benedict's solution to the second tube and hea
for 3-4 minutes in a hot water bath; record resuidd 10 drops biuret’s reagent to the third tube;
record results.

Refer to your instruction packet to match colorthvgositive or negative results for each organic
molecule.

Clean up when finished; throw food items and tomgelinto the trash. Be sure to wash out the téststu
with a brush.

10. If you're having fun, do some more.



Data Table

Sample 1

Sample 2

Sample 3

Sample 4

Organic
Compound

Color after

adding indicator

Conclusion
(+7-)

Color after

adding indicator

Conclusion
(+/-)

Color after

adding indicator

Conclusion
(+/-)

Color after

adding indicator

Conclusion
(+/-)

Starch

Protein

Lipids

Reducing
Sugar

Mystery item A — what is it?

Mystery item B — what is it?




