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• Amino Acids are the building units of proteins 
         (Proteins are polymers of amino acids)

• Each amino acid residue  linked to its neighbor 
by a specific type of covalent bond ---“ Peptide 
bond”.

AMINO ACIDS

What are amino acids?
Amino acids are organic compounds containing 
an amino group (–NH₂), a carboxyl group 
(–COOH), a hydrogen atom and a variable side 
chain (R group) attached to the same α-carbon.





The general structure of an α-
amino acid is:

At physiological pH, the structure is usually present as:

             H
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             |

             R

The central carbon is called 
the α-carbon (Cα).

Four groups attached to Cα
1. Amino group 
2. Carboxyl group 
3. Hydrogen atom 
4. Variable R group 

The R group determines 
the chemical properties of 
the amino acid.



General Structure of amino acid  

is common to all except one of the 

amino acid  

(i.e. PROLINE)--- EXCEPTION 



The additional carbons in an R group 
are commonly designated as: 
Beta,
gamma, 
delta, 
epsilon and so forth proceeding out 
from the alpha carbon. 

The α-carbon
The carbon to which the amino and 
carboxyl groups are directly attached is 
called the α-carbon.



Basic structure of amino 
acids

R group is referred to as the side chain. 
The only major difference among the standard amino acids is the R group.
The R group determines: Size, Shape, Charge, Polarity , Hydrophobicity & 
Chemical reactivity

Since 4 different groups are attached to  the α- carbon atom (which is C-
atom next to COOH)— These AMINO ACIDS ARE called CHIRAL AMINO
ACIDS. Except one standard amino acid--- GLYCINE

H

             |

       ⁺H₃N — C — COO⁻
             |

             R

Most amino acids found in proteins have the same basic structure.





CHIRAL CENTRES GIVE RISE TO ENANTIONERS

Ex: Glycine Ex: Alanine

The two forms represents a class of stereoisomers 
called enantiomers



Biological proteins almost exclusively contain: L-amino acids

Although both D- and L-amino acids can exist chemically, the ribosomal protein-synthesis 
machinery incorporates essentially L-amino acids into proteins.

1) The carboxyl group (–COO⁻) of the first L-amino acid reacts 
with the amino group (–NH₃⁺) of the second. A molecule of water 
is removed:               –COOH + –NH₂       →        –CO–NH– + H₂O

The resulting –CO–NH– linkage is the peptide bond.
This is the normal arrangement used by ribosomes to build 
proteins.

Direction of the chain:
N-terminus → C-terminus

2) A normal ribosome is stereospecific. 
Its aminoacyl-tRNA synthetases and ribosomal machinery are 
designed to recognize and incorporate L-amino acids.

Therefore, a D-amino acid is not normally charged onto the 
appropriate tRNA and incorporated into a ribosomal synthesized 
protein.

L-amino acid + D-amino acid → peptide bond can form 
chemically
but
L-amino acid + D-amino acid → not the normal pathway of 
ribosomal protein synthesis.



Amino acids as zwitterions
An amino acid contains both:
• acidic group → –COOH 
• basic group → –NH₂ 
They can transfer protons internally.

At approximately neutral pH:
     H

       |

⁺H₃N—C—COO⁻
       |

       R

This molecule has:
• Positive charge on amino group 
• Negative charge on carboxyl group 

But overall:
Net charge = 0

Such a molecule is called a: 
Zwitterion





Light source → Monochromator → Polarizer → Sample tube → Analyzer → Observer

1. Light source — produces ordinary/unpolarized light. 
2. Monochromator/filter — selects essentially a single wavelength of light. 
3. Polarizer — converts ordinary light into plane-polarized light. 
4. Sample tube — contains the solution of the chiral amino acid. The chiral molecules rotate 

the plane of polarized light. 
5. Analyzer — detects/measures the rotated plane. 
6. Observer/detector — observes the resulting rotation.



Amino acids 















+ ve Charged

Chiral Carbon

Guanidino



Cysteine

Lysine



CLASSIFICATION 
Of 

AMINO ACIDS











Classification On The Basis Of R Group



Classification based on Polarity

Histidine, Arginine & Lysine



Classification based on Polarity





Classification based on Nutritional requirement

Essential Amino Acids 

Amino acids that the human body cannot synthesize or produce in sufficient amounts.

They must be obtained from diet.

There are 9 essential amino acids in adults:

Example: Essential amino acids  --(PVT TIM HaLL) 

Phenylalanine: P, Valine: V, Threonine: T, Tryptophan: T, Isoleucine: I, 
Methionine: M, Histidine: H, Leucine: L and Lysine: L

(In children, Arginine is also considered essential because their body cannot make enough).

Non-Essential Amino Acids 
 

Amino acids that the body can synthesize from its own from other compounds endogenously 

through metabolic pathways (like glucose, pyruvate, or other amino acids).

They don’t necessarily need to come from diet, but dietary intake may still be beneficial.

Examples: Alanine, asparagine, aspartic acid, glutamic acid, serine, and tyrosine.

https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Essential&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIUhAC&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Phenylalanine&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIVRAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Valine&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIVhAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Threonine&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIXxAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Tryptophan&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIVxAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Isoleucine&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIXhAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3
https://www.google.com/search?sca_esv=81b9b8c5170cc920&rlz=1C1OKWM_enIN1075IN1075&cs=0&sxsrf=AE3TifP70b77a4Ms4mDhJgu_eqW6yv8LlQ%3A1761665946204&q=Methionine&sa=X&ved=2ahUKEwiN64WHnceQAxXb1jgGHalcCiUQxccNegQIYRAB&mstk=AUtExfDyv6NSatWCliRt4kY3se_2XPcgMOi0-bxwWhcWbwTqQUyH_JDDb0m2kM_jG-e0U6hr2hys8I1x2SOlxJ-Ax33Aswwq7YZANR8ZVOUJMyKbv2hOwAC2PG6SHE0MYqxFERlkeSOEjNkX9GDByvZqpIgSDhcEaotoFWYdRU989EtpX5eqF0Q-pxzguTK9ei-017KteiY3Ui3qNqnmlgXnSAO9kJEm7SC5q_pLwN43IE_ARqNT7oHqu_FmKp63JRn7KdoaLE-TcrbsWBt_0lshjwjgxzOQNnBbhOl6NeAbbCFw7A&csui=3


Conditionally essential amino 

acids

(Semi-essential Amino Acids) 

Amino acids that are not usually essential 

but become essential during specific 

circumstances like illness, stress, or injury. 

Examples: Arginine

The body's ability to synthesize these may be 

limited during times of stress, making dietary 

intake necessary.



Classification based on Metabolic fate

These amino acids are 
broken down into ketone
bodies or fatty acids. 

These amino acids can 
be converted into
glucose to be used as 
an energy source

These amino acids break 
down to form precursors
for both ketone bodies
and glucose

Glucogenic
Amino acids

Glucogenic 
and 

Ketogenic

Ketogenic
Amino acids





ABSORBANCE

Absorbance refers to how much light amino acids can 
absorb at a particular wavelength of light- often measure 
this using a UV-visible spectrophotometer.

•Not all amino acids absorb light equally. Their ability 
depends on whether their structure contains 
chromophores (groups in the molecule that can absorb UV 
light).

Aromatic amino acids are the main ones that absorb 
strongly in the UV range:
Tryptophan → strongest absorbance at 280 nm (due to its 
indole ring).
Tyrosine → absorbs at 274–280 nm (phenolic ring).
Phenylalanine → weaker absorbance at 257–260 nm 
(benzyl ring).

These are important because proteins contain them, so 
protein concentration is often measured at 280 nm

Benzene ring Phenol ring Indole ring
(Double ring structure)

Even if side chains do not absorb strongly, the
peptide bond (–CO–NH–) itself absorbs strongly at
190–220 nm in the far UV region.

The absorbance comes from electrons in certain 
bonds (like double bonds or lone pairs) that can 
jump to higher energy levels when UV light 
provides the right amount of energy-- called an 
electronic transition.



Properties of Amino acids
Physical Properties

1. Amino acids are colorless, crystalline solid. 

2. Many amino acids are sweet (glycine, alanine, serine). Some are bitter 
(valine, leucine, isoleucine) and Some are tasteless.

2.  All amino acids have a high melting point greater than 200o

3. They are soluble in water, slightly soluble in alcohol, and dissolve with difficulty in 
methanol, ethanol, and propanol. R-group of amino acids and pH of the solvent play 
important role in solubility.

4. On heating to high temperatures, they decompose.

5. All amino acids (except glycine) are optically active.

6. Amino acids can connect with a peptide bond involving their amino and carboxylate 
groups. A covalent bond formed between the alpha-amino group of one amino acid and 
an alpha-carboxyl group of other forming -CO-NH-linkage. Peptide bonds are planar and 
partially ionic.



Chemical Properties

1.Zwitterionic property or ionization of Amino acids



Isoelectric point

• The isoelectric point (pI) is the pH at which the number of positive 

charges equals the number of negative charges, and the overall 

charge on the amino acid is zero.

• At this point, when subjected to an electric field the proteins do not 

move either towards anode or cathode, hence this property is used to 

isolate proteins.



2.Amphoteric property
• Amino acids are amphoteric in 

nature that is they act as both acids 
and base due to the two amine and 
carboxylic groups present. 

• They carry both positive and 
negative charges depending on the 
surrounding pH.

3.Ninhydrin test
When 1 ml of Ninhydrin solution is added to a 1 ml protein 

solution and heated, the formation of a violet color indicates the 

presence of α-amino acids.

https://microbenotes.com/ninhydrin-test/
https://microbenotes.com/ninhydrin-test/
https://microbenotes.com/ninhydrin-test/


4.Xanthoproteic test
The xanthoproteic test is performed for the detection of aromatic amino acids (tyrosine, 

tryptophan, and phenylalanine) in a protein solution. 

The nitration of benzoid radicals present in the amino acid chain occurs due to a reaction with nitric 

acid, giving the solution yellow coloration.

https://microbenotes.com/xanthoproteic-test/
https://microbenotes.com/xanthoproteic-test/
https://microbenotes.com/xanthoproteic-test/








Physiological 
importance 

of 
essential and non-

essential α- amino acids.



.

Physiological importance of essential α- amino acids.



Physiological importance of non-essential α-
amino acids
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