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Optimization of Retort Temperature Profile
during Thermal Processing of Conduction Heating Foods
in Retortable Pouches using Dynamic Programming

Yoshimi TERAJIMA®, Yasuo NONAKA**

A dynamic programming algorithm was developed to determine the optimum retort
temperature profile for optimizing quality retention for a given sterilizing value during
sterilization of conduction heating foods packed in retortable pouches.

To describe the changes in sensory and nutritional properties, the C-value (Ohlsson, 1980)
was employed as well as in the previous papers. The objective function for volume average
or surface C-value was minimized, provided a final F-value in the center was constrained.

The optimal retort temperature profiles determined by this procedure for both volume
average and surface C-value were considerably similar to those presented in the previous
papers. This method may be applicable to the heat treatment of canned foods for optimizing
quality retention during heat sterilization.

Keywords : Thermal processing, Sterilization, Optimization, Dynamic programming, Optimal
control, Retort, Retort temperature, Retort temperature profile, Retortable pouch
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Table 1 Standard process

u ta F Cu
135.35 2020 4987933 28.12481
134.95 205.0 4983062 28.11906
134.56 2080 4979074 28.12764

Units : u ('C), ty (sec), F (min), Cy (min)
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Table 3 Comparison of two methods for
volume avarage cook-value (Cy)

Method Up tn F Cw

M-3 14160 330.05 4.989803 25.76035
M-4 14379 330.00 5004708 2583147

Units : u,, (C), t, (sec), F (min), Cy (min)
Note, M — 3 : Optimization method used in the
previous paper
M — 4 : Optimization method used in this
paper

Table 4 Comparison of two methods for
surface cook-value (C)

Method Ue th F Cv

M-3 12081 60593 4.991373 41.88865
M-4 13343 61500 5004169 42.90759

Units : u, (C), t, (sec), F (min), Cy (min)
Note, M — 3 : Optimization method used in the
previous paper
M -4 : Optimization method used in this
paper
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Fig. 5 Best sequence of multiple steps showing minimum

surface cook-value (Cy)
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