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•Proteins are the much abundant structural and functional organic 
constituents of living  matter 
•Each protein molecule is an unbranched linear polymer ,formed by 
condensation polymerisation of amino acid units through peptide 
bonding 
•The term protein is applied for amino acid chain with molecular 
weight above 5000 Da and the term polypeptide is given to amino 
acid chain with molecular weight below 5000 Da. 



Amino acids  

• Amino acids (Amino 
carboxylic acids ) are 
organic carboxylic acids in 
which at least one C atom 
of the hydrocarbon chain 
is replaced by amino 
group 

• 20 amino acids are known 
to be present in proteins 
,they are known as 
standard amino acids or 
proteogenic amino acids  

• The first discovered 
amino acid is Asparagine  

• The last discovered one is 
Threonine 

• Amino acids undergo 
condensation 
polymerisation through 
covalent peptide bonding 
to form poly peptide 
chains 



General structure of amino acids  

• Typically an amino acid 
molecule have a central 
carbon atom ,known as 
alpha carbon  

• To the alpha carbon ,four 
different groups are 
attached  

1. Hydrogen atom  

2. Amino group 

3. Carboxylic acid group 

4. Variable R group 

 

α 
carbon  



• The α C of all amino 
acids except Glycine are 
asymmetric in nature  

• Threonine , Isoleucine, 
hydroxy lysine, hydroxy 
proline , etc.have two 
asymmetric carbon 
atoms 

• The variable R group 
determines the nature 
of the amino acid 

• Amino acids differ from 
each other  in the R 
group 

Glycine – The simplest amino acid 







CLASSIFICATION OF AMINO ACIDS 
1.Based on structure and 

chemical nature 

i. Aminoacids with 
aliphatic side chain : 
They are monoamino 
monocarboxylic acids 
Eg: Glycine 
,Alanine,Valine 
,Leucine,Isoleucine 
and Methionine 

 



• ii) Amino acids with 
hydroxyl group 

 

• iii) Sulphur containing 
amino acids 



iv)Acidic amino acids : v) Basic amino acids 

 

They are mono amino 
dicarboxylic acids 

Diamino 
monocarboxylic acids 



Vi)Aromatic ami 

no acids 
vii)Imino acids 







D. Classification based on polarity 

 

i) Amino acids having non – polar side chain 

 These include Alanine ,valine,proline,leucine , 
isoleucine,methionine ,phenyl alanine ,tryptophan   

They are hydrophobic and lipophilic 

ii)Amino acids having polar side chain  

These amino acids are hydrophilic  

These include glycine ,serine, threonine,and 
asparaginecysteine, tyrosine,glutamine,  

iii)Amino acids having charged side chains 

Acidic amino acids and basic amino acids come under 
this category 

 



E.Based on nutritional requirements  
i)Essential aminoacids  
Thses are amino acids ,which can not be synthesised in 

animal body ,hence should gain through the diet. Eg ; 
valine ,leucine,isoleucine, lysine,phenyl alanine 
,methionine ,tryptophan ,and threonine  

ii)Semi –essential amino acids : 
Which can be synthesised only in adults ,and infants have to 

get it through the diet 
Eg;Arginine and histidine  
iii) Non-Essential amino acids : 
Aminoacids which can be synthesised in the body hence 

need not be supplemented through diet. 
Eg: alanine ,serine ,proline, glycine ,Glutamic acid ,aspartic 

acid, cysteine,,tyrosine , 



F. Based on metabolic fate  

• Glucogenic amino acids: These amino acids serve 
as precursors of gluconeogenesis for glucose 
formation. 

• Ketogenic amino acids: These amino acids 
breakdown to form ketone bodies,such as aceto 
acetate ,acetone ,beta –hydroxy pyruvate. 

• Both glucogenic and ketogenic amino 
acids: These amino acids breakdown to form 
precursors for both ketone bodies and glucose.  





Amino acids –Ionization  

• Amino and carboxyl groups of amino acids are 
ionisable 

• Amino group of the amino acid can undergo 
protonation and a net gain of + charge .Thus it 
is basic and cationic 

• Carboxyl group of the amino acid can undergo 
deprotonation and a net loss of one + charge. 
Hence it is acidic and cationic 

 

 



• In the ionised form an 
amino acid will have both 
negative and positive 
charges simultaneously- 
Known as dipolar form  

• They are also known as 
zwitter ionic form as they 
are cationic and anionic 
simultaneously 

• The net charge of dipolar 
form is zero 

 

 



• In aqueous solution at neutral 
PH ,amino acids are ionised 
and predominantly dipolar , 
zwitterionic ,and amphoteric 
electrolytes ,with no net 
charge . 

• Amphoteric means they can 
behave as both acid and base. 

• They will  be electrically 
neutral as the opposite 
charges will cancel each other 

• In neutral pH ,as they carry no 
net charge ,that pH is also 
known as the isoelectric  pH 



Concept of isoelectric pH 

• The pH at which a molecule carries no net charge 
is known as isoelectric point or isoelectric pH. 

• At isoelctric point those molecule will not show 
any mobility in electric field 

• They will not have any charge 

• As the pH of the medium changes to acidic or 
basic ,the molecules will attain positive or 
negative charge and will move towards the 
opposite charged  electrode in the electric field 

 



• At neutral pH ,(isoelectric pH) the amino acids will exist as zwitter 
ion ,with no net charge  

• In acidic medium (decreased pH), there will be so many free H+ ions 
and they will occupy the possible locations ,which leads to the 
formation of a positively charged cationic form 

• In basic medium (increased pH),there will not be any H+ ions in the 
medium ,so amino acids will loose the H+ ions to the medium and 
will become negatively charged anion  

• Amino acids can exist in these three forms ,depending upon the pH 
of the solution 

H - 



Optical isomerism of amino acids 

• Amino acids having an asymmetric C atom shows 
optical activity 

• All amino acids except glycine are optically active 
• The mirror image forms produced with reference 

to alpha carbon atom are called D and L isomers 
• L amino acids are occurring in nature ,hence 

called natural amino acids .D amino acids are 
present in small amounts in bacteria 

• Isoleucine and threonine have two chiral centers 
hence ,they can form 4 diasteriomers 
 
 





Chemical bonding 

• Peptide bond formation 

• Alpha carboxylic acid of one molecule reacts 
with alpha amino group of another molecule 
to form a peptide bond or CO-NH bridge 

• It is a type of covalent bond 

• One molecule of water is eliminated during 
this process 

• Two amino acids linked through a peptide 
bond is called as dipeptide 





Disulphide bond 

• involves a reaction between the sulfhydryl 
(SH) side chains of two cysteine residues 

• Important in protein folding 

• It is also a type of covalent bond 



Ionic bond 

• Bond between ionised 
amino group of one amino 
acid reacts with ionised 
carboxyl group of another 
amino acid to form an ionic 
bond 

Hydrogen bond 

• Seen in secondary structure 
of protein 

• -NH and –OH groups are 
involved in this type of 
bonding 


