UNIT-3
AMINO ACIDS AND PROTEINS
Amino acids are the compound containing both amino (NH2) and carboxyl (COOH) groups.
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Amino acids are essential for life, they are found in nature in free state as well as in polymeric form known as proteins.

Classification of amino acids:
A: Depending upon position of amino group
B:  Depending upon no. of amino group and carboxyl groups
C: Nutritional classification 

A: Depending upon position of amino group: They are further classified as α, β, γ and δ amino acids depending upon no. of position of amino group with respect to carboxyl group.
α amino acids:  



    ,         ,
Glycine,                                             Alanine,               Phenyl alanine

β amino acids:  


                                           
β- Aminopropionic acid                                              β -Aminobutyric acid                                              

 γ -amino acids:  


                            

                 γ- Aminobutyric acid                                       γ -Aminopentenoic acid
B: Depending upon no. of amino group and carboxyl groups:
 Neutral Amino Acids: They have equal no. of amino group and carboxyl groups.


                                           
Acidic Amino Acids: They contain more no. of amino groups than carboxylic group for example: Lysine, arginine

Lysine
Basic Amino Acids: They contain more no. of carboxyl groups than amino  group for example: Aspartic acid and Glutamic acid.

Aspartic Acid
C: NUTRITIONAL CLASSIFICATION 
From natural sources there are more then 100 amino acids have been isolated out of which 23  amino acids are vital amino acids
Essential Amino Acids: Out of 23 amino acid only 10 amino acids are supplemented through diet for growth are known as essential amino acids.
Ex.  Valine, Lucine, Isolucine, Histidine, Arginine, Threonine Metheonine, Phenylalanine, Tryptophan and lysine.





,, ,
Valine,                  Phenylalanine,              isolucine,                 Histidine,                    Lysine





, 
              Lucine                     Aginine,          Threonine,           Methinine              Tryptophan
Non Essential Amino Acids: Out of 23 amino acid only 13 amino acids are present in human metabolic system are known as Non essential amino acids.
Ex.  Alanine, Cystine, glutamic acid, Glycine, Serine, Asparagine,  Aspartic acid, Cysteine, Glutamine, Proline, Hydroxyproline, Tyrosine.





Alanine                                      Cystine                        Glutamic Acid          Serine




         
Aspartic acid               Proline                 Glycine                   Tyrosine








Note: All amino acid in human are  aminoacid and contain chiral carbon atom except glycine and have L-CONFIGURATION( NH2 group when present on left side of carbon atom)
[image: ]

     L-Amino acid
Zwitter ion: Amino acid have both NH2 and COOH group in same molecule so these group interact with each other ana form zwitter ion (Dipolar ion).In Zwitter ion carboxylic acid transfer is proton(H) to amino grouo.In solid state amino acid exist as zwitter ion.

[image: ]
	Non polar ion                   Zwitter ion
Isoelectronic Point
               Acidic pH                             Neutral pH                           Basic pH



                                                                 
Positive ion will                        Zwitter ion                          Negative ion will  
 move towards                        will not migrate                        move towards 
negative electrode                                                               positive electrode
   (cathode)                                                                                     (Anode)

· Amino acid in zwitter ion form act as amphoteric (act as acid as well as base)
· When solution of amino acid is placed in electric field then they migrate (move) towards anode or cathode depending upon acidic and basic nature of solution
· In acidic medium  carboxylate ion (COO-)is converted into COOH  and solution of amino acid is exist as POSITIVE ion which migrate toward cathode.
· In basic mediumammonium ion (NH3+) is converted into NH2 solution of amino acid is exist as negative ion which migrate toward Anode.
· The pH at which amino acids do not migrate towards anode or cathode in electric field is known as isoelectronic point.
· Each amino acid have characterstic isoelectronic point (P.I.) value.
Example: PI value of Arginine=10.76, Alanine=6.02

Method of Preparation of Amino Acids
Amination of – α halo acid- α- Chloro/ α-Bromo acid are treated with Aqueous Ammonia & give α- aminoacid.
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