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Prediction of Thermal Diffusivities of
Fish Meat Paste Products

1. Influence of Chemical Composition and Texture of Products
on the Thermal Diffusivities
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The purpose of this study was to develope a simple experimental equation for prediction of
thermal diffusivities of fish meat paste products necessary for calculation of industrial thermal
process time.

At first step, the influence of chemical composition, texture of the products and the come
up time on the thermal diffusivity was investigated.

Heat penetration curves of model fish meat paste products stuffered in a model can were
measured in different heating media. The thermal diffusivities were calculated from the heat
penetration curves described by the solutions of Fourier’s 2nd law and Newman’s expression.

The results obtained could be summarized as follows ;

At constant temperature, the thermal diffusivities of products with water contents of 43.00
to 8249% and lipid contents of 0.50 to 14.88% increased linearly with the increase of water
content.

Come up time showed no influence on the thermal diffusivities of fish meat paste products.

Hardness of the products decreased with the increase of thermal diffusivity. The products
prepared with white muscled fish meat paste revealed higher value of hardness compared with
that prepared with red muscled fish meat paste. But the correlation between hardness and ther-
mal diffusivity was not so high.

Elasticity of the products prepared with white muscled fish meat paste showed the tendency
of slight increase with the increase of thermal diffusivity. But the correlation between elasticity
and thermal diffusivity of the products from red muscled fish meat paste was negligible.
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Fig. 1. Schematic illustration of apparatus for heat
transfer experiment.
C s model can, T :thermocouple, 1 auto -
clave,2 : Dewar-bottle with melting ice, 33
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thermoregulator, 5 ; selector switch, 6 ; digi-
tal microvoltmeter, 7 5 voltage regulator.
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Fig. 2. Lateral view of model can No. 1.
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Fig. 3. Lateral view of model can No. 2.
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Fig. 5. Changes of temperature, Fourier number
and thermal diffusivity of fish meat paste
with 72% of water in No. 1 can during heat-
ing at 100.63C
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Fig. 6. Texture profile of cube of fish meat paste
product obtained in the Instron.

Table 1. Conditions employed for texture profiles of
fish meat paste products using the Instron
texturometer

Testing instrument Instron model 1000

Sample size 2X2X2cm?
% deformation 60

Cross head speed 50mm/min
Chart speed 50mm/min
Number of bite 2

Area compensation 400
Weight of load cell Skg
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Table 2. Chemical composition ranges of fish meat
paste products prepared with additives

(Unit © %)
Water 43.00—82.49
Crude fat 0.50—14.88
Crude protein 9.17— 36.08
Carbohydrate 1.00—29.29
Ash 0.18— 252
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§o - initial temperature(0)
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Fig. 9. Thermal diffusivity versus water content at
100.63+0.80T in water.-®- : Filefish, -0O-:
Alaska pollack.
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