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AMINO ACIDS  are organic compounds  containing

 AMINE GROUP(NH2)

 CARBOXYL GROUP (COOH)

 SIDE CHAIN (R GROUP)

Building blocks of protein

THE MAJOR KEY ELEMENT IN AMINO ACIDS IS 
CARBON , HYDROGEN, NITROGEN,OXYGEN

About 500 amino acids are known among them only 20 
appear in genetic code it is known as magic 20 











CLASSIFICATION:

BASED ON NUMBER OF AMINO AND   CARBOXYLIC 

GROUP

BASED ON COMPOSITION OF SIDE CHAIN

BASED ON THEIR STRUCTURE

BASED ON POLARITY OF SIDE CHAIN OR R GROUP

BASED ON ROLE IN PROTEIN FORMATION

BASED ON ACID BASE PROPERTIES

BASED ON NUTRITIONAL REQUIREMENT

BASED ON METABOLIC FATE



BASED ON NUMBER OF AMINO AND   CARBOXYLIC 

GROUP

1. MONO AMINO MONO CARBOXYLIC ACID

2. . MONO AMINO DICARBOXYLIC  ACID

3. DI AMINO MONO CARBOXYLIC ACID



I.BASED ON NUMBER OF AMINO AND CARBOXYLIC GROUP

1. MONO AMINO MONO CARBOXYLIC ACID- eg. GLYCINE, ALANINE

GLYCINE ALANINE



2. MONO AMINO DICARBOXYLIC  ACID-
ASPARTIC ACID,GLUTAMIC ACID

ASPARTIC ACID



3.DI AMINO MONO CARBOXYLIC ACID

LYSINE,ARGININE, HISTIDINE

ARGININE
LYSINE



II.BASED ON THE SIDE CHAIN

1. SIMPLE AMINO ACIDS 

2. HYDROXY AMINO ACIDS

3. SULPHUR CONTAINING AMINO ACID

4. ACIDIC AMINO ACIDS

5. AMINO ACID AMIDES

6. BASIC AMINO ACIDS

7. AROMATIC AMINO ACIDS

8. HETEROCYCLIC AMINO ACIDS-



II.BASED ON THE SIDE CHAIN

1. SIMPLE AMINO ACIDS :NO FUNCTIONAL GROUP IN THE SIDE 

CHAIN-GLYCINE,VALINE,ALANINE



2. HYDROXY AMINO ACIDS: CONTAINS HYDROXYL GROUP IN THEIR SIDE 

CHAIN 

SERINE , THERONINE

SERINETHREONINE



3. SULPHUR CONTAINING AMINO ACID:                          
CONTAINS SULPHUR GROUP IN SIDE CHAIN

CYSTEINE, METHIONINE

CYSTEINE

METHIONINE





4.  ACIDIC AMINO ACIDS-
CONTAINS ADDITIONAL COOH GROUP

ASPARTIC ACID ,GLUTAMIC ACID

5.AMINO ACID AMIDES-ACIDIC AMINO ACIDS IN WHICH ONE OF 
COOH GROUP HAS BEEN TRANSFORMED TO AMIDE GROUP(CONH2)
ASPARAGINE, GLUTAMINE



6. BASIC AMINO ACIDS- CONTAINS ADDITIONAL AMINO GROUP. 

LYSINE,ARGININE

7. AROMATIC AMINO ACIDS-CONTAINS BENZENE RING IN THE SIDE 

CHAIN.PHENYLALANINE,TYROSINE

8.HETEROCYCLIC AMINO ACIDS-THEY POSSESS IN THEIR SIDE CHAIN A 

RING THAT CONTAIN AT LEAST ONE ATOM OTHER THAN THE CARBON. 

TRYPTOPHAN,   HISTIDINE, PROLINE





III.ON THE BASIS OF THEIR STRUCTURE

1. ALIPHATIC AMINO ACIDS- GLYCINE, CYSTEINE

2.AROMATIC AMINO ACIDS- TYROSINE,PHENYL ALANINE

3.HETEROCYCLIC AMINO ACIDS- TRYPTOPHAN



IV. ON THE BASIS OF POLARITY OF SIDE CHAIN



IV. ON THE BASIS OF POLARITY OF SIDE CHAIN



3. AMINO ACIDS WITH POLAR BUT UNCHARGED R Group-side 

chain contains  functional group in side chain.They are water 

soluble(hydrophilic).They possess neutral pH Value   eg-

serine,threonine

threonine                                    serine



. 

4..AMINO ACIDS WITH NEGATIVE CHARGE:THEIR SIDE CHAIN

CONTAIN EXTRA CARBOXYL GROUP,RESULTING IN NEGATIVE

CHARGE.THESE ARE MONO AMINO DICARBOXYLIC ACIDS

EG-ASPARTIC ACID,GLUTAMIC ACID

5.AMINO ACID WITH POSITIVE CHARGE- CONTAIN EXTRA

AMINO GROUP. DIAMINO MONOCARBOXYL ACID EG-

LYSINE,ARGININE





















V. CLASSIFICATION OF AMINO ACIDS ON THE BASIS OF 
CATABOLISM

I. GLUCOGENIC AMINO ACIDS

II. KETOGENIC AMINO ACIDS

III.BOTH GLUCOGENIC AND KETOGENIC AMINO 

ACIDS:



V. CLASSIFICATION OF AMINO ACIDS ON THE BASIS OF 
CATABOLISM

1. GLUCOGENIC AMINO ACIDS:

These aminoacids serves as precursors gluconeogenesis for 

glucose formation .These are amino acids whose catabolic products 

enter into glucose formation

GAMD (GLYCINE, ALANINE, METHIONINE, ASPARTIC ACID).

2. KETOGENIC AMINO ACIDS:

These  are amino acids  whose catabolic products enter the pathway 

of lipid metabolism  and form ketone bodies.

Leucine and lysine

https://www.onlinebiologynotes.com/gluconeogenesis/


3. BOTH GLUCOGENIC AND KETOGENIC AMINO ACIDS:

These amino acids breakdown to form precursors for 

both ketone bodies and glucose.They may either enter 

glucogenic pathway or metabolic pathway of lipids 

ISOLEUCINE, PHENYLALANINE, TRYPTOPHAN AND TYROSINE











BASED ON ROLE IN PROTEIN FORMATION

1.PROTEOGENIC AMINO ACIDS

a.MAJOR PROTEOGENIC AMINO ACIDS

b. RARE PROTEOGENIC AMINO ACIDS

2. NON PROTEOGENIC AMINO ACIDS :



BASED ON ROLE IN PROTEIN FORMATION

1. PROTEOGENIC AMINO ACIDS: Proteogenic amino acids 

enter into the formation of proteins. They are again of two types

a. MAJOR PROTEOGENIC AMINO ACIDS: They are

primary constituents of all natural proteins. They are 20 in

number. They are generally called as STANDARD , NORMAL

OR PRIMARY AMINO ACIDS. ALSO CALLED “MAGIC 20”.EG-

LYSINE, ALANINE etc

b. RARE PROTEOGENIC AMINO ACIDS: They are also

called non standard . they are derivatives of primary ones. Eg-

hydroxy proline( it is a derivative of proline) found in collagen



2. NON PROTEOGENIC AMINO ACIDS: These 

are not usually incorported with proteins,they

occur as metabolites either in free or non protein 

state 

eg- histamine







BASED ON ACID BASE PROPERTIES

1. ACIDIC AMINO ACIDS- CONTAINS ADDITIONAL COOH 

GROUP. THEY ARE POLAR,HYDROPHILIC 

EG   GLUTAMIC ACID

2. BASIC AMINO ACIDS- ADDITIONAL AMINO GROUP IS 

PRESENT. ARE POLAR, HYDROPHILIC

EG LYSINE,ARGININE

3.NEUTRAL AMINO ACIDS-HAVE NEITHER ACIDIC NOR 

BASIC GROUP INTHEIR SIDE CHAIN




