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Carbohydrates
polyhydroxy aldehydes or 

ketones, or substances

Introduction 

GLUCOSE FRUCTOSE



Function of carbohydrate 

Carbohydrate functions as Primary Source of Energy (major 

source of energy for the cell)

Carbohydrate is Major structural component of plant cell

Carbohydrate functions as storage food

Carbohydrate functions as Anticoagulant

Carbohydrate functions as Hormone

Carbohydrate functions as structural framework of RNA 

and DNA

Carbohydrates provide raw material for industry

the chemistry of these substances usually involves only 

two functional groups- (carbonyl groops )ketone or 

aldehyde and alcohol hydroxyl groups.









Classes of Carbohydrates
according to

1-the number of carbon 

atoms present

triose (3 C atoms) 

tetrose (4 C atoms)

pentose (5 C atoms) 

hexose (6 C atoms)

Its contain a indicating the number of carbon atoms in the 

compound and (the suffix ending –ose indicates that it is a 

sugar) example  n=6

The sugar is hexose









To represent three-dimensional sugar structures on paper, 

we often use Fischer projection formula (the projection is 

written on paper with horizontal and vertical lines as follows

The vertical line ---------------<
groups or atoms which projects 

away from the viewer

the horizontal line ---------------<
groups or atoms which projects 

toward the viewer

Fischer projection formula 





In stereoisomerism, the isomerism have the same

molecular formula and the same structural formula but

differ from each other in structural arrangement.

. (n = number of chiral centers)Number of stereoisomer = 





Epimerism of Aldoses

i. When sugars are different from one another, only in configuration with 

regard to a single carbon atom (other than the reference carbon atom), 

they are called epimers.

ii. For example, glucose and mannose are an epimeric pair which differ 

only with respect to C2

iii. Similarly, galactose is the 4th epimer of glucose





aldehydes or  ketones will react with an alcohol to form 

hemiacetals or hemiketals



Step 1 Number the carbon chain and turn clockwise to 
form a linear open chain

Haworth Structures of Monosaccharides



Step 2.

•Bond the carbon 5 –O– to carbon 1.

•Place the carbon 6 group above the ring.

Haworth Structures of Monosaccharides



Haworth Structures of Monosaccharides

Step3: when the new –OH on anomeric carbon 1

down is called as the α isomer while above for

the β isomer

α-D- Glucose β-D- Glucose



Oxidation of D-Glucose

REACTION



Reduction of Monosaccharides



Disaccharide











Maltose 



Lactose



Sucrose



Polysaccharides: They contain more than ten molecules of 

monosaccharide units.

They are further classified into homopolysaccharides and 

heteropolysaccharides.

• Homopolysaccharides: They are polymer of same 

monosaccharide units. Some examples for homopolysaccharides

Amylosestraight-chain polysaccharide made of α-D-

glucose molecules

1-Starch: It is a mixture of two polysaccharides Amylose and 

amylopectin.



Amylosestraight-chain polysaccharide made of α-

D-glucose molecules

جزيئات عديد السكاريد مستقيمة السلسلة مصنوع من: أميلوز 
α-D-الجلوكوز



Amylose



Amylopectinpolymer of α-D-glucose molecules that 

contain  main chain (straight chain) and the branched-

chain of polysaccharide that linked by α-1,4-glycosidic 

bonds and α-1,6 -glycosidic bonds between the 

glucose units

.



Amylopectin
Branch point appears after every 

24–30 glucose in straight chain 

form



2-Glycogen, or animal starch Branch point appears after 

every 10–15 glucose in 

straight chain form



Amylopectin



3-Cellulose

β (14) 

glycosidic 

linkage 

Cellulose, the major structural unit of wood, is a polysaccharide of

glucose units in unbranched chains, and has β-1,4-glycosidic bonds



Heparin: is linear polysaccharide consisting of 14 linked uronic

acid and glucosamine residues that has highly sulfated and a clinically

used anticoagulant

•Heteropolysaccharides: They are polymer of different monosaccharide

units or their derivatives , for example Heparin









Degradation of  disaccharides 





Clinical significant of 

Glucose 
Glucose metabolism is 

defective in two very common 

metabolic diseases, obesity 

and diabetes


