| Protein is an important macronutrient

essential for survival.

They are an important constituent of
cells and hence are present in all
living bodies.
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“Cells contain more than 3000 different
/ proteins that play a variety of
structural and functional roles in the
cell.
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10-35% of calories should come from
protein.
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“Protein is found in meats, poultry, fish,
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meat substitutes, cheeses, milk etc.
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They contain carbon, hydrogen,
oxygen, nitrogen, phosphorus and
sulphur in some cases.
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Protein is found in meats, poultry, fish,

' meat su bstitutes, cheeses, milk etc.
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They contain carbon, hydrogen,
oxygen, nitrogen, phosphorus and
sulphur in some cases.
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Proteins are large biological
molecules of alpha-amino acids.
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Amino acids are the main building
blocks of proteins.

denl¥] 230 Slasgll Lo Ll oland

Although amino acids share the
general structure, they differ in the
polarity, size, solubility and electrical
charge.
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Amino acids form a specific type of
linkage known as peptide linkage,
amino acid molecules undergo a
condensation reaction.
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They are relatively small molecules
that characterized by presence of
a-amino group, carboxylic group and a
unique R group.
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The amino group is attached to alpha
carbon, which are crystalline in nature
and exist as zwitterions (it has both
positive and negative).
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The condensation of the a-carboxyl
group of one amino acid and an
a-amino group of another.
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The products formed are classified as;
depending on the number of amino
acid molecules involved in the
condensation reaction.
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Dipeptide: they are the products
formed by the condensation of two
molecules of alpha-amino acid.
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Tripeptide: they are formed by the
condensation of three molecules of
alpha amino acid.
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There are about 20+ amino acids
here.
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Some amino acids are not produced
by the body and are delivered by diet.
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They are called amino acids, which
are essential.
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Polypeptide: If a large number of
molecules of amino acids combine,
the formed product is called a
polypeptide.
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Proteins differ primarily from each
other in their amino acid sequence.
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Detection of Proteins:
Detection based on the following:
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1. Presence of peptide bond: Biuret reaction
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2. The nature of protein (coagulation by
heating, precipitation by strong acid and
heavy metals)
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3. Presence of certain amino acids: color
reactions of amino acids
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Qualitative test
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A. Biuret test
This test is used to detect the presence of peptide bond (not less than two peptides).
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When treated with copper sulphate solution in presence of alkali (NaOH or KOH),
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protein reacts with copper (ll) ions to form a violet coloured complex called biuret. ;
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This test is applied to gelatin, casein and albumin.
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B. Heat Denaturation:
Proteins are unequally stable when heated in aqueous solution,
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fractionation can be achieved by controlling heating.
e B Sl 3l e (832l) Jeodll §is Sags
The presence of a substrate, a product, or an inhibitor often stabilizes a protein against heat denaturation.
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Denaturation consists of the unfolding polypeptide chain and loss of the compact structure.
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It is usually irreversible and can result from the application of heat, extremes of pH or the action of
detergent.
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Denaturation therefore frequently causes precipitation of the protein.
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Amino Acid Tests

A. Ninhydrin Test B. Millon’s Test C. Hopkins—Cole Test
D. Lead—Sulfur Test E. Nitroprusside Test
Test Target Principle Positive Result Notes
, Ninhydrin Free NH2 Oxidation & decarboxylation | Blue-purple (yellow for proline) | General test

i Millon's Tyrosine Phenol reaction Red precipitate/solution Specific for tyrosine
3 Hopkins-Cole | Tryptophan Indole + glyoxylic acid Purple ring Needs H2S04

\4 Lead-Sulfur Cysteine/Cystine | Sulfur — PbS Black precipitate Heat with KOH

5’ Nitroprusside | Cysteine SH group reaction Red complex Alkaline medium
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A. Ninhydrin Test
Ninhydrin is a powerful oxidizing agent...
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It reacts with a-amino acid to decarboxylate the amino acid yielding an intensely colored
blue-purple product, CO2, water and the corresponding aldehydes.
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Ninhydrin yields a similar blue-purple reaction upon reaction with primary amines and ammonia.
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Thereagent also reacts with amino acids such as proline to yield a yellow to red product.
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This test give a positive result by only amino acids and proteins which contain free ~-NH2 groups.
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The colour intensity is proportional to the concentration of amino acid.
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B. Millon’s Test
Millon's reagent is a concentrated HNO3 reagent that dissolves mercury.
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The test by Millon is specific to phenol structures.
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Specific for tyrosine (the only common phenolic amino acid).
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A red precipitate or a red solution is regarded as a positive test.
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Inorganic salts in large amounts interfere...
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Ayellow HgO precipitate is NOT a positive response.
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This test can be applied to tyrosine, phenylalanine.
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C. Hopkins—Cole Test
Hopkin's Cole test is used for detection of indole ring and tryptophan.
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Also called glyoxylic acid test.
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In presence of H2S04, tryptophan reacts to give purple color.
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H2S04 stabilizes glyoxylic acid.

D. Lead—Sulfur Test
Sulfur-containing amino acids...
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On heating with KOH...
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Black lead sulphide precipitate is formed.
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E. Nitroprusside Test
Specific for cysteine.
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Contains sulfhydryl group (-SH).
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Reacts in alkaline solution to yield red complex.
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In presence of excess ammonia (NH40H).
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