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/- Storage
Plants contain special storage proteins, which are also
important for human nutrition .In animals, muscle proteins
constitute a nutrient reserve that can be mobilized in

emergencies.
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PROPERTIES OF PROTEINS
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1- Colloidal Nature

Protein molecules exist in the form of colloidal particle, 5-100 mu in
dimension, are heavier than water.
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2- Colloidal Osmotic Pressure

» Colloidal protein molecules exert osmotic pressure. The osmotic
pressure generated by plasma proteins is often called the colloidal
osmotic pressure or oncotic pressure of plasma.

* The osmotic pressure of protein is proportional to its concentration,
but inversely proportional to its molecular weight.

 In blood plasma, albumin contributes 75-80% of osmotic pressure
(although it represents no more than half the plasma proteins), because
its molecular weight is lower.

* Oncotic pressure exerted by protein is clinically important in
maintaining blood volume.
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3- Molecular Weight

Proteins are macromolecules and have very high molecular weights with
wide variations, e.g. molecular weight of:
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 Albumin = 69,000
« y-Globulin = 1,60,000.
4- Solubility

In general, globular proteins, such as, albumin have higher solubility
than elongated fibrous proteins. Moreover, smaller molecules are more
soluble than larger molecules
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5- Shape of the Protein
There is a wide variation in the protein shape.
» Scleroproteins like keratin, collagen are in the form of fibers.

» While soluble proteins tend to be of rounded shape and are called
globular proteins.
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6- Hydration of Proteins

 Proteins, when brought into contact with water, absorb water and
swell up.

e The polar groups like COOH, NH2, OH of protein bind to the
molecules of water by hydrogen bonds to hold a considerable amount
of water. Thus, a relatively immobile shell-like layer of water, called
the “solvation layer” or water envelope is held around each protein
particle in an agueous medium.
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7- Amphoteric Nature of the Proteins

The isoelectric pH of amino acid has been described previously. One
end of the protein molecule has free amino group, while the other end
has free COOH group.

* In acid solution, the NH2 groups accept H+ ion and present as NH3
+ (cation). Therefore protein in acid solution will be positively
charged.

* In alkaline pH, the COOH groups donate H+ ion and are present as
COO- (anion). Hence, proteins in alkaline solution are negatively
charged. So, proteins are ampholytes acting both as donors and
acceptors of H+ ion.
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Plasma Proteins and Immunoglobulins

Introduction
Plasma contains a variety of proteins with different functions. At

present time over 100 different plasma proteins have been described.
There are many proteins whose function remains to be determined . In
this lecture, we shall see those plasma proteins which are present in
significantly high concentrations, e.g. albumin, globulin and
fibrinogen
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Plasma proteins

» The plasma proteins are:

1. Albumin

2. Globulin

3. Fibrinogen

» The normal value of plasma proteins are:
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— Total protein 6 to 8 gm %

— Serum albumin 3.5to 6 gm %
— Serum globulin 2 to 3.5 gm %
— Fibrinogen 200 to 400 mg %

Synthesis of Plasma Proteins

« All the albumin and fibrinogen are essentially synthesized by the
liver only.

« Similarly, 50 to 80 percent of the globulin is formed in the liver. The
remainder of the globulins are formed almost entirely in the
lymphoid tissues. They are gamma globulins that constitute the
antibodies used in the immune system.

* In severe liver disease, there is thus a lowered concentration of
plasma albumin but globulin fraction may not show substantial fall, as
gamma globulins are not synthesized by the liver.

The A/G ratio therefore can be altered in the liver disease.
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Separation of Plasma Proteins

» The plasma proteins can be separated by the following methods:
1. Salting out
2. Electrophoresis

3. Ultracentrifugation



