
 

AMINO ACIDS  AND 

PROTEINS 

 



Structure and classification 

 

• Amino acids or amino carboxylic acids are 
derivatives of carboxylic acids, in which at 
least one hydrogen atom is replaced by an 
amine group. 

• Amino acid molecules are Heterofunctional 
compounds that have two functional groups, 
an amine group, -NH2, and a carboxyl group, -
COOH. 

 

 



The general formula for a 2-amino(α-amino) 

acid is: 

 

 The biologically important amino acids have 
the amino group attached to the carbon atom next 
door to the -COOH group.  

  
They are known as 2-amino acids. They are also 

known  as α-amino acids.  

 



"R" is called a side chain  

• The nature of amino acid side chain R varies 
considerably.  

• Its structure defines  the chemical properties 
of individual α-amino acids  



Naming proteinogenic α-amino 

acids 

• The commonly used terms for designating 
proteinogenic a-amino acids are their trivial 
and semi-trivial names 





 



 
Structural classification of α-

amino acids 

 



 ALIPHATIC SIDE CHAINE 

• neutral 



• acidic 



• basic 



• Hydroxyaminoacids 



with Sulphur containing side chains: 
 

•   



Cyclic amino acids 

•  Aromatic amino acids. 

•  
 



Cyclic amino acids 

• Heterocyclic amino acids: 

 



Imino acids  

 



Nutritional classification 

• Essential amino acids 
•  -  the human body cannot synthesize them from other compounds at the 

level needed for normal growth, so they must be obtained from food. 
• They include valine, leucine, isoleucine, phenylalanine, threonine, 

tryptophan, methionine and lysine. 
• Cysteine,  tyrosine, histidine and arginine are semi essential amino acids in 

children, because the metabolic pathways that synthesize these amino 
acids are not fully developed (they are not synthesized in sufficient 
quantity during growth). 

• Non-essential amino acids  
• These can be synthesized by the body  and may not be the requisite 

component of the diet. 
 

  
 
 

http://en.wikipedia.org/wiki/Essential_amino_acid
http://en.wikipedia.org/wiki/Essential_amino_acid
http://en.wikipedia.org/wiki/Human_body
http://en.wikipedia.org/wiki/Biosynthesis
http://en.wikipedia.org/wiki/Chemical_compound
http://en.wikipedia.org/wiki/Cysteine
http://en.wikipedia.org/wiki/Tyrosine
http://en.wikipedia.org/wiki/Histidine
http://en.wikipedia.org/wiki/Arginine
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Stereoisomerism and optical 

activity of a-amino acids 
 • the carbon atom, which is bonded to four 

different groups, is called asymmetric carbon 
or chiral carbon. 

• In the proteinogenic amino acids, with the 
exception of glycine, the α-carbon atom is an 
asymmetric carbon. So, the amino acids are 
chiral molecules. 

 





• The amino acids that are incorporated into 
natural peptides and proteins are of the L-
configuration.  

• Only L-amino acids are intermediates in 
metabolic reactions in animal and human 
tissues, which is due to the chirality of 
biological catalysts enzymes  



The acid-base characteristics of amino 
acids 

• Amino acids are heterofunctional compounds.  
They have two different functional groups: an 
amine group (—NH2) and a carboxyl group (-
COOH). 

•  In water solutions the basic amine group and 
the acidic carboxylic acid group can react with 
each other. 

 



 
Formation of ionic and dipolar 

(zwitterions) forms of amino acid 
  



• the substances, which are capable of exhibiting both acidic 
and basic properties, reacting with both bases and acids, 
are named amphoteric electrolytes or ampholytes.  

•  amino acids which contain separate acidic and basic 
groups within one molecule, are the ampholytes too 

• at  low pH the carboxyl group accepts a proton and 
becomes uncharged, so that the overall charge on the 
molecule is positive (cationic form of amino acid) and the 
amino acid behaves as an acid. 

• At high pH, the amine group loses its proton and becomes 
uncharged; thus the overall charge on the molecule is 
negative (anionic form of amino acid) and the amino acid 
becomes a base. 
 
 



Isoelectric point of amino acids (pI)  

• Is defined as the pH of a solution, at which 
amino acid exist as the zwitterion 



 
Biochemical reactions of 

proteinogenic L-amino acids 

 
These biochemical reactions take place 
under the action of the special catalysts 

of a protein nature named enzymes. 

 





Deamination of aminoacids 











REACTION OF –COOH GROUP 



Reaction with Mg, CaO, NaOH 



Esterification 



Decarboxylation  
 

 

 

• in vitro H2N–CH2–COOH                H2N–CH3 +BaCO3↓+H2O 

 



Reduction to amino alcohol (in vitro): 



REACTION OF NH2- GROUP 



Reaction with HNO2 (nitrous acid) 



Salt formation with acids: 
 



Acylation 



Peptide bond formation 

Glycylalanine (Gly-Ala)  

The peptide bond (—CO—NH—) is the bond 

formed between the a-carboxyl group of one 

amino acid and the a-amino group of another.  





• When  joined three amino acids together,  would get a 
tripeptide.  

• When  joined lots and lots together (as in a protein chain),  
get a polypeptide. 

• The end of the peptide chain with the -NH2 group is known as 
the N-terminal, and the end with the -COOH group is the C-
terminal. 

  

 





Proteins 

Levels of proteins 
structure  





• Primary structure is the amino acid sequence in polypeptide 
chain that forms a protein  

• Secondary structure refers to the spatial arrangement of 
amino acid residues that constitute polypeptide linear 
sequence.  

• Tertiary structure refers to the spatial arrangement of amino 
acids residues that are far apart in the linear sequence.  

• Quaternary structure of a protein refers to the spatial 
arrangement of individual subunits and the nature of their 
contact. 

 






