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 Q.1 Explain the process of cream separation by centrifugation method  
 
The cream separation is a very important unit operation in dairy industry. The cream or fat is taken out 
of milk for standardisation purpose. Besides, cream is also required to prepare some value added 
products as ghee, butter, etc. Cream is usually separated from milk by the centrifugation process.for 
cream separation, two types of centrifuges are used, namely, the tubular bowl centrifuge, and the disc 
bowl centrifuge 

Tubular bowl centrifuge:  The basic characteristic features of a tubular bowl centrifuge are as follows 

. • It consists of a vertical cylinder (or bowl), typically 0.1 0.15 m in diameter and 0.75 m long. 

 • Rotates inside a stationary casing (15000 50000 rev/min depending on the diameter).  

• Tubular bowl centrifuges, which develop about 13000xg force, are also known as super centrifuges 

. • Feed liquor is introduced continuously at the base of the bowl and the two liquids are separated and 
discharged through a circular weir system into stationary outlets.  

Disc bowl centrifuge: The characteristic features of a disc bowl centrifuge are as follows.  

• It consists of a conical bowl (0.2 1.2 m diameter), which contains a stack of inverted metal cones.  

• The cones rotate at 2000 7000 rev/min.  

• There is a fixed clearance between cones: 0.5 1.27 mm; and they have matching holes which form flow 
channels for liquid movement. 

 

 

 

 

 



 

Q.2 Explain the process of homogenization. 

 
 Homogenization refers to the process of forcing the milk through a homogenizer with the object 
of sub-dividing the fat globules. Homogenization has become a standard industrial process, 
universally practised as a means of stabilising the fat emulsion against gravity separation .  
 Homogenization results in milk or milk products in which the fat globules are reduced in size 
tosuch an extent that no visible cream separation occurs in the milk. This process basically 
results in milk of uniform composition or consistency and palatability without removing or 
adding any constituents. Homogenization increases the whiteness of milk, because the greater 
number of fat globules scatters light more effect 

Homogenizers of the common type consist of a high-pressure pump that forces the liquid through 
a narrow opening, the so-called homogenizer valve.  
The disintegration of the original fat globules is achieved by acombination of contributing 
factors such as turbulence and cavitation. This is accompanied by a four- to six-fold increase in 
the fat/plasma interfacial surface area. The newly created fat globules are no longer completely 
covered with the original membrane material. Instead, they are surfaced with a mixture of 
proteins adsorbed from the plasma phase .  
Homogenization is done by forcing all of the milk at high pressures through a narrow slit, which 
is only slightly larger than the diameter of the globules themselves. The velocity in the narrowest 
slit can be 100 to 250 m/s. This can cause high shearing stresses, cavitation and micro-
turbulence. The globules become deformed, then become wavy and then break up .  
 

Q.3 what are the factors affecting homogenization? Explain effect of homogenization on the 
physical structure. 

1.Temperature of homogenization: The milk should, at the time of homogenization, be at a 
temperature above the melting point of fat, viz., above 330C. This is because fat should be in the 
liquid state for proper sub-division 

2.Pressure of homogenization: In a single stage, up to 6 per cent fat milk, usually 2000-2500 psi 
pressure is sufficient. Higher pressures may increase the tendency for the milk to curdle when 
cooked, due to the increased destabilizing effect on milk-proteins. For liquid products with more 
than 6 per cent fat, two-stage homogenization is needed to prevent fat clumping 


Smaller fat globules leading to less cream-line formation  
Whiter and more appetizing colour  
Reduced sensitivity to fat oxidation  
More full-bodied flavour, and better mouth feel  
Better stability of cultured milk products  
No formation of cream layer/plug Produces soft curd and is better digested; 
hence recommended for infant feeding  



Q.4 Explain long hold or at pasteurization 

The long hold or vat pasteurization is a batch type method where the pasteurization is carried out at 
63°C for 30 min. 

 

Types of vat pasteurizers (Classification based on flow of heating medium) 

 1. Spray type  

2. Flooded type  

3. High velocity flooded type General requirements  

The following are the requirements for a successful batch pasteurization process.  

• Rapid heating: Generally the circulation of heating medium is started as soon as filling of the vat is 
begun, thus shortening the heating time.  

• Immediate cooling: In some designs the cold water is circulated over the outside of the inner lines as 
soon as the holding period is completed, so a part of cooling can be done in the vat itself. 

• Heating medium should be only a few degrees warmer than milk to prevent formation of milk stones 
on heating surfaces and cause minimum injury to cream line or flavor 

• Agitation. Agitation of milk within a certain degree helps in improving the heat transfer  

• Agitation is easier in case of hot fluid than cold ones.  

• Agitation should not develop foam and it should not injure the cream line 

 • Viscosity of the fluid greatly affects the type of agitator 

 

 

 



Q.5 Explain HTST PASTEURIZATION 

The HTST pasteurization process and its basic components are shown in Fig. 5.7. First from a constant 
level tank, milk is pumped by a booster pump into a heat exchanger to heat it with the help of 
pasteurized milk to about 60 C. As the pasteurized milk is used for heating the raw milk and there is no 
external heating source, we call that a regenerative heater. The regenerator reduces the actual heat 
requirement for pasteurization and hence is very important for the overall cost effectiveness of the 
system. Then the milk enters into the heater where the temperature of milk is raised to the actual 
pasteurization temperature. The milk then passes through the holder, where the milk temperature is 
maintained for the specific time so that pasteurization is completed. Then the pasteurized milk goes to 
the regenerator so that it gives away some heat to the raw milk. It is also simultaneous y cooled so that 
the refrigeration requirement is reduced. After the regenerator, the pasteurized milk goes to a chiller, 
where the milk temperature is reduced to about 4-50 C 

 

 

Q.6 Explain Vacreation 

• The process of heat treatment under vacuum in stainless steel chamber is known as vacreation.  

• Vacreation is normally done for cream used in manufacture of butter. The purpose of vacreation is to 

 • Kill bacteria, • Inactivate enzyme, • Remove undesirable odors and flavors,  

• Deaeration to expel dissolved air and finely dispersed bubbles. The system consists of a product feed 
pump, steam pressure controller, a temperature recorder controller, vacuum controller, milk inlet 
controller, concentration ratio controller. The equipment is called ‘Vacreator’ (trade name adopted from 
Protech engineering, NZ). Care and maintenance of pasteurizing equipment  

• Keep all surfaces clean  



• Routine preventive maintenance and ad ust controls 

 • Proper care and lubrication of gasket 

 • Lubrication of motor, pump and other necessary equipments  

• Thermometers and control equipments should be checked for accuracy. Replace if out of tolerance 

Q.6 Explain the FLOW SHEET process of butter manufacturing 

Butter is essentially a water-in-oil emulsion, comprising of more than 80% milk fat, but also containing 
water in the form of tiny droplets, perhaps some milk SNF, with or without salt 

 

 


