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Amino Acids

~There are over 300 “500” “700” types of
amino acids that have been discovered In
nature. Almost all of them are a-amino
aclds. More than 100 amino acids occur In
nature, particularly in plants.

~20 iImportant amino acids are crucial for
life as they contain peptides and proteins




classification of Amino

Acids

SAmino acids can be classified in 4
ways:
1. Based on structure

2. Based on side chain characters
3. Based on nutritional requirements
4

- Based on metabolic fate




1)Based on Chemical structure

dMono amino mono carboxylic acids
Ex-Glycine,valine,theronine,leucine,

Isoluceine g Side Chain
QMono amino dicarboxylic acids Alpha'carbon.—y  HN {Feactional Groap)
: ! i ) (Chiral Carbon)
Ex- Aspartic acid, glutamic acid
L Diamino mono carboxylic amino Mt COOH
acid Ex- arginine,lysine Amino group Carboxyl group

dSulphur containing acid

EX- cystine, methionine
dAromatic and heterocyclic Amino acid
Ex -Phenylalanine, tyrosisne,
tryptophan,histidine, proline




2)Classification based on side chain characters

A) Amino acids with anon-polar side-chain :
e.g.. Alanine, Valine, Leucine, Isoleucine,

B)Amino acids with a polar but uncharged side-chain:

e.g. Serine, Threonine, Tyrosine, Cysteine,
Asparagine and Glutamine.

C) Amino acids with a charged side-chain

a) Amino acids with a positively charged side- chain:
The basic amino acids- Lysine, Arginine and Histidine

by Amino acids with a negatively charged side- chain:
The acidic amino acids- Glutamic acid and Aspartic
acid

They are hydrophilic in nature.

Having a tendency to mix with, dissolve in, or be wetted by water.
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sIsoelectronic point, pl. The isoelectronic point or isoionic

point is the pH at which the amino acid does not migrate in an
electric field.

*This means it is the pH at which the amino acid is neutral, /.e. the
zwitterion form is dominant.

*The pl is given by the average of the pK_s that involve the
zwitterion, /.e. that give the boundaries to its existence.

*There are 3 cases to consider....neutral side chains

These amino acids are characterised by two pK,s : pK,1 and pK,2
for the carboxylic acid and the amine respectively.

The isoelectronic point will be halfway between, or the average of,
these two pK.s, 7.e. pl=1/2 (pK,; + pKa,). This is most readily
appreciated when you realise that at very acidic pH (below pK_1)
the amino acid will have an overall +ve charge and at very basic
pH (above pK_2 ) the amino acid will have an overall -ve

charge. For the simplest amino acid, glycine, pKal= 2.34 and
pK,2=9.6, pl =5.97.



http://www.chem.ucalgary.ca/courses/351/Carey5th/Ch27/ch27-1-2.html#Glycine

3)Based on nutritional requirements

dEssential amino acids
dNon essential amino acids
dSemi essential amino acids

Obtained
from
Nutrition

Svnthesized
by the
body

Essential
Amino Acids

Non-Essential
Amino Acid

Alanine Glutamine
Arginine Glycine
Asparagine Proline
Aspatic Acid Serine
Cysteine Tyrosine
Glutamiec Acid

*Leucine Methicnine
*Isoleucine Phenylalanine
*valine Threecnine

Histidne  Tryptophan
Lysine




