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Biochemistry is the study of the chemistry of biomolecules and 

living organisms.

• In organic chemistry, we organized our study of carbon-

containing molecules by functional group

(alcohol, alkene, ketone, carboxylic acid, etc.).





Carbohydrates are compounds of tremendous biological importance:

– they provide energy through oxidation

– they supply carbon for the synthesis of cell components

– they serve as a form of stored chemical energy

– they form part of the structures of some cells and tissues

• Carbohydrates, along with lipids, proteins, nucleic acids, and other 

compounds are known as biomolecules because they are closely 

associated with living organisms.



Carbohydrates, or saccharides (saccharo is Greek for “sugar”) are polyhydroxy aldehydes or 
ketones, or substances that yield such compounds on hydrolysis.



• Carbohydrates include not only sugar, but 

also the starches that we find in foods, such 

as bread, pasta, and rice

• The term “carbohydrate” comes from the 

observation that when you heat sugars, you get 

carbon and water (hence, hydrate of carbon).



Monosaccharides contain a single polyhydroxy aldehyde or ketone unit 

(e.g., glucose, fructose).

• Disaccharides consist of two monosaccharide units linked to gether by a 

covalent bond (e.g., sucrose).

• Oligosaccharides contain from 3 to 10 monosaccharide units (e.g., 

raffinose).



• Polysaccharides contain very long chains of hundreds or thousands of 

monosaccharide units, which may be either in straight or branched chains  

(e.g., cellulose, glycogen, starch)





• Glyceraldehyde, the simplest carbohydrate, exists in two isomeric 

forms that are mirror images of each other:



• These forms are stereoisomers of each other.
• Glyceraldehyde is a chiral molecule—it cannot be super imposed on
its mirror image. The two mirror Image forms of glyceraldehyde are
enantiomers of each other.



• Chiral molecules have the same relationship to each other that your left 

and right hands have when reflected in a mirror.



• Chiral objects cannot be superimposed on their mirror images — e.g., hands, 

gloves, and shoes.

• Achiral objects can be superimposed on the mirror images — e.g., drinking 

glasses, spheres, and cubes.

• Any carbon atom which is connected to four different groups will be chiral, and 

will have two nonsuperimposable mirror images; it is a chiral carbon or a center of 

chirality.

– If any of the two groups on the carbon are the same, the carbon atom cannot be 

chiral.

• Many organic compounds, including carbohydrates, contain more than one chiral 

carbon.



• Identify the chiral carbons (if any) in the following

carbohydrates:



•What is the maximum number of possible stereo isomers of the 
following compounds?



• Fischer projections are a convenient way to represent mirror images in 

two dimensions.

• Place the carbonyl group at or near the top and the last achiral CH2OH 

at the bottom.



• When there is more than one chiral center in a carbohydrate, look at the 

chiral carbon farthest from the carbonyl group:  if the hydroxy group 

points to right when the carbonyl is “up” it is the D-isomer, and when the 

hydroxy group points to the left, it is the L-isomer.



• Draw Fischer projections 

of D and L lactic acid:
• Given the structure 

for D-glucose, draw 

the structure of L

glucose:

• Draw Fischer projections 

of D and L alanine:



• Identify the following compounds as D or L isomers, and 

draw their mirror images.




















































