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INTRODUCTION

• Carbohydrates are the most abundant organic molecules in nature. They are primarily 

composed of the elements carbon, hydrogen and oxygen.

• The name carbohydrate literally means 'hydrates of carbon'. Some of the carbohydrates

possess the empirical formula (C.H2O)n where n< 3.

• Carbohydrates may be defined as polyhydroxyaldehydes or ketones or compound which 

produce them on hydrolysis. 

• The term 'sugar' is applied to carbohydrates soluble in water and sweet to taste.



STRUCTURAL ASPECTS -MONOSACCHARIDES

• Stereoisomerism is an important character of monosaccharides. 

• Stereoisomers are the compounds that have the same structural formulae but differ in their 

spatial configuration.

• A carbon is said to be asymmetric when it is attached to four different atoms or groups. 

• The number of asymmetric carbon atoms (n) determines the possible isomers of a given 

compound which is equal to 2n. 

• Glucose contains 4 asymmetric carbons, and thus has 16 isomers.



GLYCERALDEHYDE-THE REFERENCE CARBOHYDRATE

• Glyceraldehyde (triose) is the simplest monosaccharide with one asymmetric carbon atom. 

• It exists as two stereoisomers and has been chosen as the reference carbohydrate to represent 

the structure of all other carbohvdrates.



D- AND L- ISOMERS

• The D and L isomers are mirror images of each other. 

• The spatial orientation of -H and -OH groups on the carbon atom (C5 for glucose) that is 

adjacent to the terminal primary alcohol carbon determines whether the sugar is D- or L-

isomer.

• lf the -OH group is on the right side, the sugar is of D-series, and if on the left side, it belongs 

to L-series. 

• The structures of D- and L-glucose based on the reference monosaccharide, D- and L-

glyceraldehyde (glyceraldehyde).





EPIMERS

• If two monosaccharides differ from each other in their configuration around a single specific 

carbon (other than anomeric) atom. 

• They are referred to as epimers to each other.

• Glucose and galactose are epimers  with regard to carbon 4. 

• They differ in the arrangement of -OH group of C4

• Glucose and mannose are epimers with regard to carbon 2 (C2-epimers).



• The interconversion of epimers ex glucose to galactose and vice versa is known as 

Epimerization.

• The group of enzymes catalyzing this reaction are known as epimerases.



ANOMERS

• The alpha and beta cyclic forms of D-glucose are known as anomers. Thev differ from each other in the 

configuration only around C1 known as anomeric carbon.

• In case of alpha anomer, the -OH group held by anomeric carbon is on the opposite side of the group -CH2OH of 

sugar ring. The reverse is true for beta-anomer. 




