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Optimization of Retort Temperature Profile_during Thermal
Processing of Conduction Heating Foods in Retortable Pouches
using Minimization Method for Function of Several Variables

Yoshimi TERAJIMA*, Yasuo NONAKA**

In heat sterilization process for foods packed in cans or retortable pouches, it is particularly
important to reduce quality deterioration at certain sterilizing value. For this purpose, high
- temperature/ short-time processing method has been conventionally used.

However, further investigation is required for retort temperature profile as well as retort
temperature itself.

In the present study, a method for finding the minimum of a function of several variables
was used to maximize quality retention for a given reduction in microorganism concentration
during sterilization of conduction heating foods in retortable pouches. ‘

The optimum retort temperature profile determined by this method was similar to the best
profile, a trapezoid profile, presented in the previous paper.

Té)ligdtempemmm profile could not have been obtained by a normal trial-and-error search
me

Keywords : Thermal processing, Sterilization, Optimization, Retort, Retort temperature, Retort
temperature profile, Retortable pouch
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Fig. 2 Standard process Fig. 3 Sequence of two steps

Table 1 Standard process (Conjugate gradient method)

[ u th F C N.

500 13454 207.98 4953360 2855280 100
1000 13450 20842 4976766  28.60802 130
1500 134.72 206.77 4984606 2862320 170
2000 13399 21280 4988131  28.65957 300

"Units : u (°C), t» (sec), F (min), C, (min), N. (cycle)

Table 2 Standard process (Steepest ascent method)

173 u th F Cv Nc

50.0 124.18 380.73  4.902802 36.36184 100
1000  126.56 31531 4962492 32.75165 130
150.0  124.73 36449 4970850 3560263 200
2000 124.24 38102 4976774 36.59504 300

Units : u (*C), ty (sec), F (min), C, (min), N, (cycle)

Table 3 Sequence of two steps (Conjugate gradient method)

u u u; ty F C N.

500 11758 13679 230,73 4957100  26.91672 250
1000 117.24 13659 233.09 4978438  26.95462 250
1500 11877 13653 230.34 4985698  27.00176 500
2000 11580  136.80 23468 4989324  26.96121 1000

Units : u, , vz (°C), ty (sec), F (min), C, (min), N. (cycle)
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