BIOCHEMISTRY LECTURE 1 Amino Acids

Amino Acids: Structure and Properties oaibadll  JSgdl 1Auia) (alaal)

Proteins are of paramount importance for biological systems. e sl sull 2adaiS (5 sad dyanl culd ciligi 5l

All the major structural and functional aspects of the body are carried out by protein molecules.
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All proteins are polymers of amino acids. Proteins are composed of a number of amino acids linked
by peptide bonds.
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Although about 300 amino acids occur in nature, only 20 of them are seen in human body.
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Most of the amino acids (except proline) are alpha amino acids, which means that the amino group
is attached to the same carbon atom to which the carboxyl group is attached (Fig. 3.1).
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1.Classification of amino acid depending on structure Sl o Aubaal) (alaal) ciiiial

This classification are shown in figures (3.1 —3.11) JSaY) & Caiaill 138 yeday (3.1 - 3.11)
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Filg. 3.3. Branched chain amino acids
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Fig. 3.5. Sulphur
containing amino acids
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Fig. 3.8. Dibasic amino acids
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Fig. 3.9. Aromatic amino acids
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Fig. 3.10. Tryptophan (Trp) (W) with indole group

2. CLASSIFICATION BASED ON SIDE CHAIN Llad) Ladld) (bl o ciiuatl)
2-A. Amino acids having non polar side chains: dphil) pe Lpilal) Judlad) cid Al Galeal)

These groups are hydrophobic (water repellant) and lipophilic. Therefore, the parts of proteins made
up of these amino acids will be hydrophobic in nature.
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2-B. Amino acids having uncharged or nonionic polar side chains:
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These amino acids are hydrophilic in nature. (Tyrosine and Cysteine may show hydrophobic
character when present in the interior of the protein).
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2-C. Amino acids having charged or ionic polar side chains (hydrophilic):
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C-a. Acidic amino acids: They have a negative charge on the R group: Aspartic acid and Glutamic acid
(Tyrosine is mildly acidic).
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C-b. Basic amino acids: They have a positive charge on the R group Classification above are shown in
figure (3.12).
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Amino acids

Neutral Acidic Basic »
Aliphatic amino acids ¢
Aromatic (Aliphatic amino acids)
Amino acid aspartic acid, asparagine,
Glycine * Serine/threonine glutamic acid, glutamine

containing
Aaminn anids)

alanine (~OH group l

= Phenylalanine = Lysine, arginine
* Valine - Cysteine = Tyrosine (Aliphatic amino acids)
= Leucine methionine = Tryptophan « Histidine
- Isoleucine (Sulfur containing (Heterocyclic) (Heterocyclic amino acid)
amino acids)

*IMINO ACID; e.g. Proline (Heterocyclic amino acid)

Figure (3.12): CLASSIFICATION BASED ON SIDE CHAIN
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3.CLASSIFICATION BASED ON NUTRITIONAL REQUIREMENTS
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A. Essential or Indispensable e Y gl guepa
The amino acids may further be classified according to their essentiality for growth.
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Thus Isoleucine, Leucine, Threonine, Lysine, Methionine, Phenylalanine, Tryptophan, and Valine
are essential amino acids.
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Their carbon skeleton cannot be synthesized by human beings and so preformed amino acids are to
be taken in food for normal growth. See memory aid in Box 3.1.
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B. Partially essential or Semi-essential bl Al gf Giga gyl

Histidine and arginine are semi-indispensable amino acids. Growing children require them in food.
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But they are not essential for the adult individual. Al 2 8l 4y 5 um Cand LS

C. Non-essential or Dispensable aie L) (K sl (59

The remaining 10 amino acids are non-essential, because their carbon skeleton can be synthesized
by the body.
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However, they are also required for normal protein synthesis. All body proteins do contain all the
non-essential amino acids.
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{Any Help In These Little Molecules Proves

Truely Valuable}

Box 3.1 memory Aid for essential amino acids
{Any Help In These Little Molecules Proves
Truely Valuable}

This stands for

Arginine, Histidine ,Isoleucine ,Leucine,
Therionine, Lysine , Methionine,
Phenylealanine, Tryptphan and Valine in that
order.

Arginine and Histidine are semi-essential amino
acids ; while others are essential .
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