
 

 

 

 

USES OF CARBOHYDRATES 

 

Carbohydrates are the main sources of energy in the body. Brain cells and RBCs are entirely 

dependent on ⚫ Storage form of energy – Starch is the storage form of energy in plants and 

glycogen in animals. During fasting, these stored carbohydrates release glucose 

Glucose as the energy source. Energy production from carbohydrates will be 4kcal/g 

⚫ Carbohydrates can be converted to other biomolecules like fat 

⚫ Glycoproteins and glycolipids are components of cellmembranes and receptors. All the 

plasma except albumin contain oligosaccharide chain  

• Structural basis of many organisms Cellulose ofplants; exoskeleton of insects, cell wall of 

microorganisms mucopolysaccharides as ground substancein higher organisms 

 

METABOLISM OF CARBOHYDRATES 

 

Principle sources of carbohydrates include starch from cereals, pulses, potato, rice, etc, lactose 

from milk and sucrose from table sugar Glucose may not form an essential part of diet since all 

the dietary carbohydrates can be readily converted to glucose in the body. 

Digestion and Absorption of Carbohydrates 

Digestion of Carbohydrates 

Digestion of carbohydrate begins in the mouth where salivary amylase hydrolyses starch into 

smaller polysaccharides and maltose. Chewing stimulates the production of saliva and mixes 



 

 

salivary amylase hydrolysis starch into smaller polysaccharides and maltose. Chewing stimulates 

the production of Saliva and mixes salivary amylase with the food. 

Only about 5 % of the starch is broken down by the time the food was swalloed..When the 

stomach acidity of the stomach stops the acton of salivary amylase by denaturing the enzyme. As 

stomach contents enter small intestine the pancreas secretes pancreatic ample though duct into 

the small intestine Pancreatic amylase continues the upper of starch baking into 

maltose.Meanwhile brush border  disaccharides break various disaccharides into 

monosaccharides.Dietary fiber moves to the large intestine where bacteria partially ferment the 

undigested carbohydrates and produce   produce gas and a few short chain fatty acids Solulde 

fiber softens the stool and makes it easier to pass.Insolible fiber resists bacterial activity and pass 

to add bulk to stool  

Glycolysis 

Absorption of Carbohydrates 

Different monosaccharides are absorbed into the mucosal cell lining the small one by Wheres 

fructose is absorbed by facilitated diffusion, the process of active transport absorption of glucose 

and galactose 

Metabolism of Glucose 

Sources and Fate in the Body 

Glucose is the major monosaccharide, which enters the liver Thereafter, it is converted to 

glycogen and stored in the liver and muscle. It u also oxidized in the liver to produce energy 

Various metallic pathways which utilize 

Glucose, include glycolysis, glycogenesis and pentose phosphate pathway 

On the other hand gluconeogenesis and glycogenesis are the pathways which generate glucosr 



 

 

 

GLYCOLYSIS  

 

Glycolysis is also called Embden-Meyerhof Parnas pathway or the Embden-Meyerhof Pathway. 

It is a process of catabolism of glucose either in the presence of oxygen, such as in the liver 

(aerobic glycolysis), or lack of oxygen, such as in skeletal muscle (anaerobic glycolysis). 

Glycolytic enzymes are present in the extra mitochondrial compartment of the cell. Although 

aerobic glycolysis occurs in most of the tissues like liver and kidney, anaerobic glycolysis occurs 

only in muscle. 

Phosphorelation of Glucose:Glucose is activated irreversibly to glucose 6phosphate by 

glucokinase or hexokinases in the presence of of ATP and mg2+. 

Hexokinase is allosterically inhibited by glucose 6-phosphate and has high affinity (low K) for 

glucose. This enzyme is present in all the extrahepatic tissues. BH 

In the liver, in the fed state, this reaction is catalyzed by glucokinase which is an inducible 

enzyme. Its activity is induced by glucose since it has low affinity (high K) for glucose and its 

function is to remove glucose from blood in the fed state. 

Glucose-6-phosphate is isomerized, a fre ely reversible reaction, to fructose-6-phosphate by the 

enzyme phosphohexose isomerase  

Fructose-6-phosphate is then phosphorylated, by an allosteric enzyme phosphofructosekinase to 

form fructose 1,6-bisphosphate.  

This is an irreversible reaction. It requires ATP, which acts as a co-substrate as well as allosteric  

. inhibitor of the enzyme. Fructose-1, 6-bisphosphate (a hexose) is cleaved by aldolase to 3-

phosphoglyceraldehyde and dihydroxyacetonephosphate, the two triose 



 

 

 

 

• Subsequently, only 3-phosphoglyceraldehyde enters the pathway. Hence, dihydroxyacetone 

phosphates also converted to 3-phosphoglyceraldehyde by the enzyme phosphotriose isomerase. 

Glycerol can also enter the glycolytic pathway through this reaction. In the presence of NAD and 

inorganic phosphate (Pi), glyceraldehyde-3-phosphate dehydrogenas oxidizes 3-

phosphoglyceraldehyde to 1, 3-bisphosphoglycerate.. 

In the n next step 13 this force for glyceride1,3 bisphosphoglgvsrate converted into 3 

phosphoglycerate. This reaction is catalyst by the enzyme phosphoglycerate kinase.  

In this reaction, there is production of ATP is called substrate level production of ATP (1c 

substrate level phosphorylation Arsenic acid inhibits phosphorylation at this step and thos ATP 

production 

There after, 3-phosphoglycerate is converted to 2-phosphoglycerate by the enzyme 

phosphoglycerate mutase 

2.3-Bisphosphoglycerate (2.3-BPG) acts as coenzyme for this reaction. Enolase converts 2-

phosphoglycerate to a high-energy compound called phosphoenol-pyruvate 

Enolase requires Mg or Mn for its activity but is inhibited by fluoride. Since fluoride inhibits this 

reaction, therefore, fluoride is added to the blood, as a preservative, which is collected for  

glucose estimation. 

Subsequently phosphoenolpyruvate is converted to pyruvate, irreversibly. This reaction is 

catalyzed by the enzyme pyruvate kinase. It also phosphorylates ADP to ATP. 

Deficiency of of pyruvate kinase leads to hemolytic anaemia . 

 



 

 

Under Anaerobic State 

Since each of the energy yielding  steps conversion of of 13-bisphosphoglycerate of 3-

phosphoglycerate and phosphoenolpyruvate to pyruvate produce one ATP total 2 ATP are 

produced per molecule of triose or 4 molecules of ATP per molecule of hexose 

 Energy yielding strips in glycolys 

As 2 ATP are used in the initial two reactions of the process, Le conversion of glucose to 

glucose-6-phosphate and fructose-6-phosphate to fructose-1. 6 bisphosphate, net energy yield per 

molecule of glucose is 2 ATP 

Gluconeogenesis 

Gluconeogenesis (neoglucogenesis) is the process of the formation of glucose from various non 

carbohydrate sources such as the glucogenic amino acids, lactate, glycerol or propionate. It is not 

a reversal of glycolysis. Gluconeogenesis takes place in the fasting state or on a low 

carbohydrate diet, particularly in the liver and some other tissues, which are solely dependent on 

glucose for their energy demand. It does not take place in muscle 

Gluconeogenesis thus, enables maintenance of blood glucose when all the dietary glucose has 

been absorbed and oxidized. This process is essential since blood glucose level has to be 

maintained to support metabolism of the tissues that use glucose as the primary substrate such as 

the brain, red blood cells and lens. Gluconeogenesis, however, is not truly a reversal of 

glycolysis since there are three irreversible reactions in the e glycolytic pathway. 

Conversion of Pyruvate to Phosphoenolpyruvate 

For the reversal of the pyruvate to phosphoenol pyruvate, pyruvate is first converted to 

oxaloacetate by the pyruvate carboxylase, in mitochondria 

 



 

 

Thereafter, malate dehydrogenase converts oxaloacetate to malate, which freely tr mitochondrial 

membrane Malate thus, comes out from the mitochondria to cytosol where where it is converted  

back to oxaloacetate by the same enzyme This also reduces NAD’ to NADH- This enzyme thus 

not only transports oxaloacetate by the enzyme but also reducing equivalents from mitochondria 

into cytosol. Reactions of of gluconeogenesis thus occur in the cytosol as well as mitochondria. 

In the cytosol, oxaloacetate is converted to phosphoenolpyruvate by the enzyme phosphoenol 

pyruvate carboxykinase 

Conversion of Fructose-1,6-Bisphosphate to Fructose-6-Phosphate Fructose-1,6-bisphosphate is 

converted to fructose-6-phosphate by the enzyme fructose-1-biphosphatase 

Conversion of Glucose-6-Phosphate to Glucoe. 

Glucose 6 phosphate is converted to glucose by the enzyme glucose-6-phosphatase. This enzyme 

is not found in the muscle and adipose tissues 

 

 

 

 

 

 

 

 

 

 


