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The Effect of Temperature Distribution in the Retort on the Degree of
Sterilization and the Quality of Potato
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Abstract
The effect of temperature distribution in the retort on the degree of sterilization and the product quality was inves-
tigated. The temperature distribution in the retort chamber in an industrial scale of retort was evaluated. The target
processing temperature was set to 121.1°C based on the standard sterilization process for C. botulinum. The tem-
perature distributions at several points in the retort chamber were measured during the sterilization process, such as
the heating (25°C to 121.1°C), holding (121.1°C), and cooling (121.1°C to 25°C) processes. F_-values at different
positions in the chamber were evaluated and compared. Potato cubes were used as a control sample to obtain the
heat penetration curve for evaluating the degree of sterilization and the quality changes. Potato samples in cube
shape (13x13x13 mm) were prepared and packed in 5 kg of retort pouch pack. A significant temperature deviation
occurred during the cooling process and it significantly affected the degree of sterilization.
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Fig. 1. Schematic view of retort, carts and trays in the carts. C-1, C-2, C-3 and C-4 represent the order of carts in the retort chamber.
(A) Side view of the three-dimensional schematic diagram, (B) Top view of the three-dimensional schematic diagram, (C) Schematic

diagram of sterilization machine.

Table 1. Physical properties of steam and water used for retort-
ing process

Property Steam Water
Viscosity () (kg/m-s) 1.32x10° 1.34x10*
Density (p) (kg/m®) 1.367 999.7
Flow rate (v ) (m*/s) 0.0122 0.5502
Inside diameter (D) (m) 0.10 0.10
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Fig. 2. Transient temperature during retort process. All
temperature profiles were measured at the center of the wagon. C-
1, C-2, C-3, and C-4 represent the number of wagon in the
chamber.

Table 2. Dimensionless number to represent geometrical char-
acteristics of pipes for to represent geometrical characteristics
of pipes for steam and cooling water

Symbol Length
R, 1
W, 0.023
SP, 0.682

WP, 0.750
C-1 0.341
C-2 0.227
C-3 0.227
C-4 0.341
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Fig. 3. Changes in F-value during retort processing. F-values
were measured at different wagon in the retort chamber. C-1, C-2,
C-3, and C-4 represent the number of cart in the chamber.
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Fig. 4. Changes in F-value during cooling process upon the Fig. 5. Temperature profiles of potatoes sample at two different
position of wagon in the retort chamber. positions at two different positions (C-2, C-4).
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Fig. 6. Effect of the wagon position in the machine (C-2, C-4) on the TPA of the potatoes. All data is significantly difference between
C-2 and C-4 (p<0.05).

Table 3. Texture properties of potato samples located at the different cart properties of potato samples located at the different wagon
in the retort chamber in the retort chamber

Hardness (g) Cohesiveness Gumminess (g) Springiness (mm)
C-2 (potato) 698+57.18° 0.177+0.01° 156+24.76% 1.103+0.13
C-4 (potato) 521+£101.76° 0.11£0.01° 46.75+12.18° 0.765+0.10°

* All data is significantly difference between C-2 and C-4 (p<0.05).
Each value is means = S.D
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