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1. In the first page of the Answer Book, reproduce the table (as shown) and tick you 
have answer the questions. . 

2. Start a new page for each question, like Q.1, 2 and 3. 
3. Clear and legible handwriting will carry marks. 
4. Each additional or attached sheet should carry your name and Roll Number. 

Table or attempted questions (Reproduce as instructed) 

Q.l. 

a) 

b) 

c) 

d) 

e) 

f) 

Q.2 

a) 

b) 

Q1 a b c d e f 
Q2 a b c 
Q20R a- b c 
Q3 a b c 

Discuss on the following correct/incorrect statements (any FIVE) (5 X 2 = 10] 

Two foods having equal moisture contehts and at same temperature may not have 
same water activity. 
Moisture sorption isotherm of any food may vary during adsorption and desorption 
path. 
Arrhenius model does not give better estimates of thermal processing time than the 
TDTmodel. I 

Continued sensible cooling of an air stream will ultimately lead to arrive the wet-bulb 
temperature when the air has 100% relative humidity. 
Clausius-Clapeyron equation is the basis for estimation of water activity at different 
temperatures 
GAB model is an extension of the BET model. 

Obtain the aw = Pw from basic thermodynamic concepts of Gibbs Free Energy. [4] p: 
A food material shows the experimental values <>f water activity at 20°C as follows. Obtain 
the Mo and C values of the BET model. [2 + 1 + 1 = 4] 

I Aw I 0.1 0.2 I o.3 I o.4 I o.5 I o.6 I 0.1 I o.8 I o.9 I 
I M,% db J o.75s 1.5338 I 2.40 i 3.45 J 4.79 l 6.69 L 9.74 J 15.69 I 33.29 I 

c) Describe the principle and steps involved in isopiestic vapour transfer technique for 
obtaining water activity of a food at different moisture contents. [lh + 1 Y2 = 2] 



Q.3 

! 

OR 

a) Describe with neat and labeled pencil drawn sketch, the method for 
measurement of water activity of food using a dew point meter. [2] 

b) Draw a neat with proper axes moisture sorption isotherm (MSI) for blanched 
carrot slice that follows GAB equation having M0 , C and K values, respectively as 
5%( db), 2.17 and 0.9987 at 65°C. If this vegetable with an initial moisture content of 
90% (wb) is dried with an air stream at 1 m/s, 65°C and 25% RH, show the bound, 
unbound, free, critical and equilibrium moisture contents of the carrot on the drawn 
MSI curve. Give your justification for identifYing these values. 

[ (1 X: 5) = 5] 

c) Calculate water activity values separately using Norrish equation for binary aqueous 
solutions of sucrose as well as glucose containing 25 wt% solute in each. Given 
Norrish constants for sucrose and glucose are 2.7 and 0.7, respectively. If equal 
weights of two solutions were mixed together, what would be the water activity of the 
resultant solution? [1 + 1 + 1 = 3] 

a) Show mathematically how HTST Process is beneficial for retention of nutrients. [2] 

b) Deduce the expression for integrated sterility (Si) for a continuous sterilization of 
iquid in a holding tube. 

N Hl-yB)] 

{{ 

-sv ] l sj =lo~ ~ =-lo 2A(1-yBX10) ydy 

~xplain all the symbols used in this expressions. [3 + 1 =4} 

c) ~e following table shows the time~ temperature profile of coldest point of a canned 
ood. Calculate the probability of survivals in such an operation. Assume that the 
~pecific denaturation rate constant (k) of the most heat resistant spore is a function of 
emperature as below, 

-(68.7x103 ) 

k=7.94xl038 e L987 T min-1 

The initial spore load was 6 x 10 12 per can. 

ime,min 0 10 20 30 40 45 50 55 65 75 85 

., emperature, oc 30 50 65 90 115 119 119 110 85 63 41 

[4] 

-------------------------------- end -·----------------------------------~-------
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