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intolerant” is because they lack the enzyme in their gut to digest lactose. When this is the 
case, they get a lot of gas, and sometimes diarrhea, whenever they eat dairy products.

3.18 PolysaCCharides

The next largest class of sugars are the polysaccharides, which result from linking 
together more than two monosaccharides. All polysaccharides are formed by the 
repeated linking of monosaccharides to the growing polysaccharide chain. Each time 
a new monosaccharide is added to the chain, it is held there by a glycosidic bond. 
One of the common polysaccharides is called amylose. Amylose (general molecular 
formula C6H10O5) is commonly used in plants as a storage form of carbohydrate that 
the plant can break down and use later for fuel. The general molecular formula means 
that if there is known to be 60 units of glucose linked together to form the amylose 
molecule, the molecular formula of that specific molecule would be 60 times C6H10O5, 
or C360H600O300.

Figure 3.17.1

saccharide synthesis and hydrolysis reactions
Maltose (a) is formed by linking together two molecules of glucose. Therefore, glucose is the monosaccharide from which 
the disaccharide maltose is made. This reaction occurs through the action of an enzyme which removes a H+ from one of 
the glucose molecules and an OH- from the other. After the hydrogen and hydroxide groups are removed, the enzyme links 
the two glucose molecules together with a glycosidic bond. Again, note that water is a product of this reaction. The reverse 
reaction, a hydrolysis reaction, is also shown. In this reaction, an enzyme adds water to the glycosidic bond, breaking it and 
forming the two monomers. The dehydration synthesis and hydrolysis reactions are also shown for lactose (b). Notice that 
in the synthesis reactions shown, glucose and galactose are both isomers of one another. They have the molecular formula 
of C 6H12O6. The product dimers (maltose and lactose) are also isomers as the molecular formula is C12H22O11.

Figure 3.18.1

synthesis of the  
Polysaccharide amylose
Amylose starts as a dimer of glucose 
molecules linked by a glycosidic bond. 
Enzymes then continue to link glucose 
molecules to the growing polymer one by 
one via glycosidic bonds, until an amylose 
molecule is formed. Amylose can be up to 
150 glucose monomers bonded together. 
If the organism needs glucose for energy, 
then it can perform the hydrolysis reaction 
to remove as many monomers of glucose 
as are needed.


