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ABSTRACT 

Two methods of heat processing kinetic parameter determination 
by steady-state and unsteady-state heating procedures were studied. 
The unsteady-state procedure was used for colour and viscosi ty where 
large amounts of samples were required for measurement, and both were 
used in considering the destruction of ascorbic acid and riboflavin 
in a baby food . 

To ob tain accurate determination of the kinetic parameters, 
standard k and Ea, experimental methods had to be developed to measure 
the quality factors within narrow limits of accuracy. 

Determination of the kinetic parameters by unsteady-state 
procedure involved the development of a computer method for the can 
temperature distribution calculation, the quality retention calculation, 
and finally determination of the empirical relationships of the standard 
parameters,k and Ea,to the residuals (differences between experimental 
and predicted concentrations) . Temperature distribution in a can was 
predic ted by a modified computer program based on an analytical solution 
to obtain a form fitting of the experimental heat penetration curve . 
From this, the quality retention was calculated by numerical integration. 
The standard k and Ea were roughly estimated from the literature either 
on the studied quality or on a similar quality . Then the ranges of 
s tandard k :and Ea were assigned in an orthogonal composite design and used 
to calculate the retained quality which then was compared with the experi� 
mental result to obtain the absolute residual at each standard k and 
Ea . The average residual at each processing temperature was used in 
mul tiple linear regression to determine the relationships between the 
standard k and Ea, and the residual. By optimising the empirical 
equation the best values for the standard k and Ea were determined. 

The standard k and Ea for ascorbic acid and riboflavin were also 
determined by the steady-state procedure. In this, small tubes of the 
baby food were heated in a constant temperature , oil bath. Nearly 
identical results ob tained for ascorbic acid by both methods indicated 
that the method used was feasible and the degradation of ascorbic acid 



0 

was best described by a f irst order react ion . For riboflavin , 

d ifferent results were found from the two methods but these could be 

explained as the result s  o f  the low destruct ion rate of riboflavin on 

heat ing , the ana lyt ical error and the change in phys ical condit ions 

from cans to tubes .  So , use of the steady-state kinetic parameters 

for qual ity retent ion calculat ion in unsteady-state was conf irmed 

exper imentally . 

For colour and vi scosity.changes in processing , the method of 

kinetic parameter de termination in uns teady-s tate heating procedure 

.was used assuming f irs t order kinetics . 

It was conclud ed 
0 

60-1 3 9  c, the kinetic 

were 0 . 4 2-0 . 44 x 1 0
-4 

-1  
and 84- 1 05 kJ mole , 

in this food system for the temperature ranges of 

reaction rate at  1 2 9
°

C and the ac t ivation energy 
-1 -1 -4 -1 

s and 7 7 -8 5  kJ mole , 0 . 1 1-0 . 25 x 10  s 
-4 -1  -1  -4 

1 .  20 x 1 0  s and 1 22 kJ mole and 1 .  65 x W 
- 1  -1 

s and 1 51 kJ mole for ascorbic acid , riboflavin , colour and viscosity 

respect ively . 
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