
Working with Macromolecules: A Take-Home Minds-on Lab 

(Dehydration Synthesis and Hydrolysis) 
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 Introduction: 96 per cent of all living matter is composed of only four elements. They are 
hydrogen, carbon, oxygen and nitrogen. The four main macromolecules: lipids, proteins, 
carbohydrates, and nucleic acids differ from each other in the number and arrangement of 
these four basic elements. The basic processes involving the construction and destruction 
of these molecules are all the same. In this lab the processes of dehydration synthesis 
and hydrolysis will be studied. Read section 6.3 in your textbook before working on the 
following take-home lab 

Objectives: 

• Students will demonstrate the process of dehydration synthesis by combining the 
monomers of carbohydrates.  

• Students will demonstrate the process of hydrolysis by breaking up the 
macromolecules of carbohydrates.  

Materials: 

• scissors  
• 3 model monomers of carbohydrates  

Procedures: 
1. Carbohydrates are sugars. They contain Carbon, Hydrogen, and Oxygen in a 

uniform pattern. This pattern is exemplified by the simple formula CH2O. Notice the 
H2O part of the formula. It represents the molecule we call 
___________________. Simply put it is the hydrate in carbohydrates. 

2. All carbohydrates fall into three main categories: monosaccharides (simple 
sugars), disaccharides (double sugars), and polysaccharides (complex sugars). 
Below find three monosaccharide sugars. In the diagram that follows, count up the 
number of C (carbon atoms), H (hydrogen atoms), and O (oxygen atoms) in each 
of the molecules. 

 



a). Glucose:    C _________ H __________ O ____________. 
b). Fructose:   C _________ H __________ O ____________. 
c). Galactose: C _________ H __________ O ____________. 

 
3. What is the one common characteristic shared by these three molecules? __________ 
 
______________________________________________________________________. 
 
4. What makes them different from each other? _________________________________ 
 
______________________________________________________________________. 
 
5. These monosaccharide molecules can be used to make a more complex sugar, called 
a disaccharide. Before this can happen, one of the molecules must lose a hydrogen atom 
while the other must lose a hydrogen atom and an oxygen atom. What happens to the 
lost H and OH? Why is this important? ________________________________________ 
 
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
______________________________________________________________________. 
 
6. If you chemically combine this H and OH, what simple substance does it form? ______. 
 
7. When the two monosaccharides are put together to form one disaccharide how many 
water molecules are formed? ______________. 
 
8. This process is called ___________________________ synthesis because of the loss 
of water while the reaction is taking place. 
 
9. Examine the three paper molecules That follow. They represent any monosaccharide 
that you wish. Cut them out along the solid lines (forming a rectangle) and then try to put 
them together as to where they will remain attached if moved.  

 
  



10. Do they remain attached to each other? ___________. Why? ___________________ 
_______________________________________________________________________ 
 
11. Now cut out an H from one of the paper models and an OH from the other one. This 
leaves a hole on one end of the model and a square sticking out of the end of the other 
model. Now join the two molecules. What do they form?  
______________________________________________________________________. 
 
12. Join the H and OH. What does it form? ___________________. 
 
13. Now add a third monosaccharide to the two you have already formed. What must be 
done in order for the third sugar to be added? _______________________________. 
This molecule containing all three monosaccharides is called a(n)__________________. 
 
14. How many water molecules were lost in making this 3-molecule polysaccharide? 
_____________. 
 
15. Write a simple rule that will tell a person how many water molecules will be lost while 
putting monosaccharides together to form polysaccharides. 
_______________________________________________________________________ 
_______________________________________________________________________ 
_______________________________________________________________________ 
 
16. The process that destroys molecules into their monomers is called ______________.  
 
17. Explain how this process works on the molecule you just created.  
_______________________________________________________________________ 
 
_______________________________________________________________________ 
 
--------------------------------------------------------Cut here--------------------------------------------------- 
 

3 Model Carbohydrates Monomers   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(Be sure to staple or tape the model products to you answers for full credit) 
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Going Further: 
 
Examine the structure of the fat below. 
  

 
1. How many monomers are present in this fat molecule? __________. 
 
2. How many water molecules were lost during the process of dehydration synthesis? 
__________ 
 
3. Circle the area on the above molecule where these waters were lost. 
 
4. What type of fat is this saturated or unsaturated? _______________________. 
 
5. Explain your answer. ____________________________________________________ 
_______________________________________________________________________ 
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