
Carbohydrates 

Carbohydrates are compounds of carbon, hydrogen, and oxygen.They 

usually have the general formula C6nH10n2O5n1. When n 1(6 C atoms), 

the carbohydrate is a monosaccharide ; glucose is an example. A disaccharide 

is a carbohydrate with n 2 (12 C atoms). Starch is an example of a 

polysaccharide , in which n can be many thousand                                   

Structure of Simple Sugars 

To a chemist, sugar is the name given to all monosaccharides and 

disaccharides .To a cook, sugar means one particular disaccharide, 

sucrose. The cyclic sugar glucose is important to the body because it is 

the chemical that the bloodstream uses to carry energy to every cell in the 

body. Shown below are the structures for glucose,C6H12O6, and fructose, 

another sugar. 

 
 

The glucose molecule has a ring made of six atoms—five carbon atoms 

and one oxygen atom. A sixth carbon atom is part of a CH2OH    side 

chain. Four other hydroxyl, OH, groups connect to the carbons in the 

ring, as do four H atoms. The fructose molecule has a ring of five atoms, 

four carbon and one oxygen. Fructose has two CH2OH    side     chains. 

Fructose and glucose have the same molecular formula, C6H12O6, 

even though they have very different structures                                    

 
Sugars Combine to Make Disaccharides 

Monosaccharides, such as glucose, have one ring. However, two can 

combine to form a double-ringed disaccharide. Three examples of 

disaccharides—lactose, maltose, and sucrose—are found in the malted 

milk .Notice that the disaccharides are each made up of two 

monosaccharides.  

  
Structure of Polysaccharides 

Just as two monosaccharides combine to form a disaccharide, many 

monosaccharides or disaccharides can combine to form a long chain 

called a polysaccharide.Polysaccharides may be represented by the 

general formula below or by structural models such as the ones shown in  

O—(C6H10O4)—O—(C6H10O4)—O—(C6H10O4)—O—(C6H10O4)

Earlier, you learned about the linking together of small molecular 

units in a process known as polymerization. Polymerization is a series of 

synthesis reactions that link many monomers together to make a very 



large, chainlike molecule.  

 

 

Formation of Disaccharides and Polysaccharides 
 

Because glucose and other sugars dissolve easily in water, they are not 

useful for long-term energy storage. This is why living things change 

sugars to starch or glycogen . 

Disaccharides and polysaccharides are formed from sugars during 
condensation reactions . 

 

 

  

 

Lipids 
are a class of biological molecules that do not dissolve in water. 

However, they generally can have a polar, hydrophilic region at one end 

of the molecule. For example, the lipid shown below is oleic acid, which 

is found in the fat of some animals 



 
The hydrophilic region on the right side of the molecule allows it to 

interact with polar molecules. The hydrophobic region on the left 

side of the molecule allows it to interact with  nonpolar  molecules.. 

They are used in animals for energy storage as fats. Cell membranes are 

made up of lipids called phospholipids. Steroids—such as cholesterol are 

lipids used for chemical signaling. Waxes, such as those found in candles 

and beeswax are also lipids. 

 

 

Proteins 

Amino Acids and Proteins 
A protein is a biological polymer that is made up of nitrogen, carbon, 

hydrogen, oxygen, and sometimes other elements. Our bodies are mostly 

made out of proteins. For example, the most abundant protein in your 

body is collagen, which is found in skin and bones. Your hair has 

structural proteins, such as keratin. Proteins in muscles allow your 

muscles to contract, making body movement possible. Different proteins 

have different physical properties. Some—such as casein in milk, 

ovalbumin in egg whites, and hemoglobin in blood—are water-soluble. 

Others—such as keratin in hair, fibroin in spider silk, and collagen in 

connective tissue—are flexible solids. 

They are all made up of amino acids. In the same way that sugars are the 

building blocks of carbohydrates, amino acids are the building blocks of 

proteins. 

 

 
Amino-Acid Structure and Protein Synthesis 
 

Amino acids are compounds that have both the basic NH2 and the 

acidic COOH groups. There are 

20 amino acids from which natural proteins are made. All of them have 

the same basic structure shown below.The R represents a side chain. 

 



A side chain is a chemical group that differs from one amino acid to 

another. Table 2 shows the detailed structure of six of these amino 

acids.The reaction by which proteins are made from amino acids is 

similar to the condensation of carbohydrates. A water molecule forms 

from the OH of the carboxylic acid group of one amino acid and an H 

of the amino group of another. The condensation of amino acids is shown 

below. 

 

 

 

Enzymes 
An enzyme is a protein that catalyzes a chemical reaction. Almost all 

of the chemical reactions in living systems take place with the help of 

enzymes. In fact, some biochemical processes would not take place at all 

without enzymes.  

For example, blood cells change carbon dioxide, CO2, to carbonic 

acid,H2CO3, which is easily carried to the lungs. Once in the lungs, 

carbonic acid decomposes back into carbon dioxide so that the CO2 can 

be exhaled by the lungs. The reaction described by the equation below 

takes place in our lungs and tissues. 

 

CO2(aq) H2O(l)H2CO3(aq) 

 

 

 



How Enzymes Work 

 

 

The enzymes work like a lock and key. That is, only an enzyme of a 

specific shape can fit the reactants of the reaction that it is catalyzing. A 

model of an enzyme mechanism is shown in Figure 8. 
 
 Only a small part of the enzyme’s surface, known as the active site, is 

believed to make the enzyme active. In reactions that use an enzyme, the 

reactant is called a substrate. The substrate has bumps and dips that fit 

exactly into the dips and bumps of the active site. Forming hydrogen 

bonds and other interactions with parts of the substrate. While the enzyme 

and the substrate hold this position, the bond breaking (or bond 

formation) takes place and the products are released. Once the products 

are released, the enzyme is available for a new substrate. 

 

 

 



 
 

 

 


