
Protein Metabolism 



Introduction 

• Proteins are the  most abundant organic 
compounds and constitute a major part of the 
dry body weight. 

• These are nitrogen-containing macro-
molecules consisting of L-alpha amino acids as 
the repeating units. 



• Proteins are made from 20 different amino 
acids,9 of which are essential. 

• Each amino acid has an amino group, an acid 
group, a hydrogen atom, and a side group. 

• It is the side group that make each amino acid 
unique. 

• The sequence of amino acids in each protein 
determines it’s unique shape and function. 

• Amino acids are a group of organic compounds 
containing two functional groups-amino and 
carboxyl. The amino group (-NH2) is basic while 
the carboxyl group (-COOH) is acidic in nature. 



• Elemental composition of proteins 

 

• Proteins are predominantly constituted by five 
major elements in the following proportion: 

Carbon:  50-55% 

Hydrogen: 6-7.3% 

Oxygen: 19-24% 

Nitrogn:13-19% 

Sulfur:0-4% 





Working Horses of the Cell 







 



ALL  AA are L-ALPHA AMINO ACIDS 
 
L-NH2 group is on left side 
Alpha carbon has amino group 
 
C4-C3-C2-COOH 
 
NH2-C-COOH alpha carbon has amino group 



CLASSIFICATION OF AMINO ACIDS 



(Hydrophilic) 

(Hydrophobic) 
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In recent years, 
a 21st amino 
acid namely 
selenocysteine 
has been 
added. 

* Histidine and 
Arginine are 
semi-essential 
amino acid 

Animal proteins 
of high biological 
values (e.g., milk, 
liver and egg 
proteins) 



• Amino acid pool 

• An adult has about 100 g of free amino acids 
which represent the amino acid pool of the 
body. 

• Glutamate and glutamine together constitute 
about 50%,and essential amino acids about 
10% of the body pool (100g). 



Ketogenic 
Lysine 
Leucine 

Tryptophan 

Threonine 

Phenyl alanine 

Tyrosine 

Isoleucine 

 

Glucogenic 
Arginine 
Histidine 
Glutamate 
Glutamine 
Proline 
Valine 
Cysteine 
Methionine 
Aspartate 
Asparagine 
Alanine 
Serine 

METABOLIC FATE 



Body amino acid 

pool (100 g) 

Carbohydrate, Fats 

Protein loss from 
body (30-50 g/day) 

Mostly as urea 

Energy (10-15% of body’s 
daily requirement) 

Utilization 

Synthesis of non-essential 
amino acids (variable) 

Sources 

Synthesis of non-protein compounds; 
30g/day; 
0000creatine,porphyrins,phospholipids,p
urines,pyrimidines etc. 

Dietary protein 
(40-100 g/day) 

Body protein (10-12 kg in adult) 

Protein breakdown (350-400 g 
/day) 

Protein synthesis (300-400 
gm/day) 



Dietary protein Body Protein 

Amino acids Protein synthesis Synthesis of N-compounds 

Transamination 

Keto acids 

Energy Glucose Fat 

Non-essential amino 
acids 

Alpha-
ketoglutarate 

Glutamate 

NH3 

Urea 

Deamination 

An overview of amino acid metabolism 



Metabolism of Amino Acids-General 
Aspects 

• The amino acids undergo certain common reactions like 

transamination followed by  deamination for the liberation of 

ammonia. 

• The amino group of the amino acids is utilized for the formation 

of urea which is an excretory end product of protein 

metabolism. 

• The carbon skeleton of the amino acids is first converted to keto 

acids (by transamination) which meet one or more of the 

following fates- 

• Utilized to generate energy. 

• Used for the synthesis of glucose 

• Diverted for the formation of fat or ketone bodies. 

• Involved in the production of non-essential amino acids. 

 



Transamination 
The transfer of an amino (-NH2) group from an amino acid to alpha keto acid is 
known as transamination. 
This process involves the interconversion of a pair of amino acids and a pair of 
keto acids, catalysed by a group of enzymes called transaminases (recently 
aminotransferases). 
 
Salient features of transamination 
 
All transaminases require pyridoxal phosphate (PLP), a coenzyme derived 
from vitamin B6. 
Specific transaminases exist for each pair of amino and keto acids.However 
only two namely,aspartate transaminase and alanine transaminase-make a 
significant contribution for transamination. 
There is no free NH3 liberated, only the transfer of amino group occurs. 
Transamination is reversible. 
Transamination is very important for the redistribution of amino groups and 
production of non-essential amino acids,as per the requirement of the cell. It 
involves both catabolism and anabolism of amino acids. 
 





































































• Transamination diverts the excess amino acids 
towards energy generation. 

• The amino acids undergo transamination to finally 
concentrate nitrogen in glutamate. Glutamate is 
the only amino acid that undergoes oxidative 
deamination to a significant extent to liberate free 
NH3 for urea synthesis. 

• All amino acids except lysine, threonine, proline 
and hydroxy- proline participate in transamination. 

• Transamination is not restricted to alpha amino 
groups only. For instance, delta-amino group of 
ornithine is transaminated. 

• Serum transaminases are important for diagnostic 
and prognostic purposes. 

 





Metabolism of Ammonia 
• Formation of ammonia 
• Transport and storage  of glutamine 
• The transport of ammonia between various tissues and the 

liver mostly occurs in the form of glutamine and alanine and 
not as free ammonia. 

• Alanine is important for NH3 transport from muscle to liver by 
glucose-alanine cycle. 

• Role of glutamine: Glutamine is a storehouse of NH3. 
• Functions of ammonia 
• Disposal of ammonia 
 Ammoniotelic 
 Uricotelic 
 Ureotelic 
• Toxicity of ammonia 
 Hyperammonemia 

 



•Thank You 


