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OBJECTIVES :

❖ Definition of Carbohydrates & list their 

classification

❖ List the important monosaccharides and 

their derivatives

❖ List the types of di., oligo. and poly 

saccharides.

❖ Correlate some types of carbohydrates 

with health.







Function Of Carbohydrates : 

1. Carbohydrates provide energy and regulate blood 

glucose levels.

2. It will prevent the degradation of skeletal muscle and 

other tissues such as the heart, liver, and kidneys, by 

inhibiting the breakdown of protein for energy 

3. Carbohydrates also assist in fat metabolism. when the 

body has sufficient energy for its immediate requirement 

, it stores excess energy as fat.

4. Carbohydrates a component of genetic material such as 

DNA and RNA in the form of deoxyribose and ribose 

sugars.
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Stereochemistry in Monosaccharides

chiral centers

Recall that a chiral center is a carbon atom that has four

different atoms or groups of atoms attached to it.

 Aldoses with at least three carbons and ketosis with at least

four carbons contains chiral centers.

Multiple chiral centers

 Carbons 2 through 5 of  
glucose are tetrahedral and  
have four different atoms or  
groups of atoms attached.
Carbons 1 and 6 are not  
chiral centers.



Multiple chiral centers

 Groups bonded to each chiral center have two  
different arrangements or mirror images, which  
result in stereoisomers.

 The number of stereoisomers for a molecule
increases when the number of chiral centers 
increase.

 The general formula for determining the number of  
stereoisomers is I= 2n , where (n) is the number of  
chiral centers present in the molecule, while (I) is  
the number of stereoisomers.

 Glucose has 4 chiral centers, so there are 16  
stereoisomers, 24 = 16.

 Chiral center= chiral carbon= asymmetric carbone
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Th.e hydroxyl group at carbon 1 (in aldoses) and carbon 2 (in ketoses) is below the plane (α‐  

Configuration) and in the other structure, the hydroxyl group is above the plane of the ring  
(β‐Configuration).

∗ The α and β form of sugars are called anomers

∗ The cyclic structure for ribose, fructose and glucose are drawn in the Haworth Projection

Form.

This representation shows all hydroxyl groups & hydrogen atoms but does not show carbon

atoms in the ring.

∗ When dissolved in aq. solution, the cyclic forms of the monosaccharides are in equilibrium

with the open chains, thus, the α‐form can be readily converted to the β form.

∗ The gradual change of the optical rotation with time of a solution of pure anomer until a  

constant value is reached, this called (mutarotation)

D‐glucose

33% α‐anomer + 113° +53°

most stable equilibrium mixture.

66% β‐anomer + 19° +53°

1% open polyhydroxyl aldehyde chain








