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An important utilization of skim milk is in the production of casein because of its demand in the
throught out the world. Casein is the primary protein found in milk and exist as individual

protein molecules; it is present as casein micelles, which are colloidal particles ranging from
approximately 50-500 nm in diameter.

Importance in Casein Manufacture

» The stability of casein micelles determines their coagulation behavior.
» Changes in pH or enzymatic action destabilize micelles and lead to casein precipitation.

» Understanding micelle structure helps optimize casein yield, quality, and processing
conditions.

Quality Standards of Food-Grade Casein

Parameter Typical Value
Moisture 8-12%
Protein >90%
Fat <2%
Ash 2-3% (acid casein)
pH 4.5-5.0

Microbial count As per food safety standards

Type of Casein- (i) Acid casein (ii) Rennet Casein
Mechanism of Acid Coagulation

Acid coagulation occurs in three major stages:

1. Dissolution of Colloidal Calcium Phosphate

o As the pH decreases, CCP dissolves into the serum phase.
» This reduces the internal stability of the casein micelle.




7. Reduction of Surface Charge

i « At normal milk pH (~6.6), casein micelles carry a net negative charge.
. Acidification reduces this charge, decreasing electrostatic repulsion between micelles.

3, Aggregation and Precipitation

« At pH 4.6, casein reaches its isoelectric point. g
« The attractive forces between molecules increase, causing casein micelles to aggregate

and form a curd.
Mechanism of Rennet Coagulation

Rennet coagulation occurs in two phases:

Primary Phase: Enzymatic Hydrolysis

« The enzyme chymosin specifically cleaves -casein between phenylalanine (Phel05)

and methionine (Met106).

 This produces:
o Para-k-casein, which remains associated with the micelle.

o Glycomacropeptide (GMP), which is released into the whey.

Secondary Phase: Micelle Aggregation

« Removal of the protective k-casein layer allows casein micelles to aggregate.
« Calcium ions promote the formation of a firm three-dimensional gel network.

Industrial Equipment Used in Casein Manufacture

Milk Processing Equipment
o Milk storage tanks

o Plate heat exchangers
o Cream separators

Coagulation Equipment
o Acidification vats

« Continuous coagulation systems
o pH-controlled reactors

Separation Equipment

o Rotary screens




o Decanter centrifuges
o Filter presses

Drying Equipment

o Fluidized-bed dryers
o Tray dryers

o Spray dryers (for specialized products)

Grinding and Powder Handling Equipment

o Hammer mills
e Pinmills
* Sieving machines

Method of manufacture flow chart
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Acid casein

Yield of Casein-The yield of casein is equal to the percentages of casein in skim milk ranges

from 2.8-3.2%, Casein yield depends on several factors:
Species of animal (cow/buffalo milk)

Protein content of milk
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Rennet casein
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BIS Specificatiop -

Moisture

Y Requirements
Total Asho, .

Fat% =

Total acidity%; T
Bacterial count/em 50,000
Coliform count/gm 10

Mold count/gm 50
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