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Dielectric Properties of Sardine-Starch Paste at Low Moisture Contents

1. Effect of Moisture Content and Frequency
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Dielectric properties of sardine-starch paste with moisture content of 4 to 13% were investigated
as functicns ¢f moistvre and frequency. And the effects of the levels of fat and starch of the
mixtures upen dielectric rermittivity, critical moisture, were also mentioned. In addition, a theo~
retical predicticn of frequency dependence of dielectric constant which was computed by the
lumped circuit of two layer condenser model was evaluated.

For the preparation of sardine-starch paste, comminuted sardine meat was washed thoroughly
several times in chilled water by soakirg and decanting, and finally centrifuged. This procedure
was extended longer to provide a low fat sample. The centrifuged meat was mixed with adequate
amounts of starch and salt, and ground for 25 minutes in a stone mortar, moulded in the form
of disk with 7cm diameter and 1.2cm thickness and then freeze dried. Dried meat disks were cut
off for the size of 5.5cm diameter and 1.0 cm thickness and their moisture contents were cont-
rolled in humidified desiccators with saturated solutions.

Dielectric constants of sardine-starch paste tended to decrease frequency was increased showing
a critical change at the mcisture called critical moisture content. In case of the sample with 209%
starch and 29 salt an average ccmplex permittivity(8%) at 7 to €95 morsture as the critical moi-
sture content was presented; &*=3.57-+j 0.39 at 0.1 MHz, E*z=22.54-+7 0.19 at 15 MHz, and
&*=2.154+j 0.08 at 1.8 GHz, respectively.

The theoretically obtained complex permittivity values from the two layer condener model were
in close agreement with these actual measurements under the same conditions, that appeared as
E*=2,53-+j 0.09 at 0.1 MHz and &*¥=2.284-j 0.06 at 15 MHz, respectively.

The fast level of the mixture also revealed an influence on dielectric property that defatted
meat with 1.0% fat shcwed a higher he and &* value than the meat with 4. 8% fat. Complex

permittivity being related to the moisture level remained nearly unchanged or slightly changed
at the moisture range of 4 to §%but was dispersed widely at higher moisture contents.
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Table 1. Ingredients of the samples
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Sample Moisture Crude protein Crude fat Crude ash Starch Salt
code (%) (%) (%> (%> (g/100g meat) (g/100g meat)
1-1 75 17.3 4.8 1.51 20 2
1-2 75 17.3 4.8 1.51 - 2
1-3 75 17.3 0.9 1.47 20 2
i-4 75 17.3 0.9 1.47 —_ 2
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Fig.1. Equivalent model for the sardine-starch
paste.
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Table 2. Predicted dielectric values of sample 1-1 at various frequencies

Dielectric constant(€)

Loss factor(&”)

Frg&u}elrzl)cy Moisture(%) Moisture(%)
4-21 6.08 8.8 10.64 12.41 4.21 6.08 8.8 10.64 12.41

0.1 2.46 2.97 5.08 7.74 15.48 0.213  0.268 1.760 3.018 15.584
5.1 2.32 2.77 4.52 6.42 10.88 0.053 0.082 0.227 0.611 2.090
10.1 2.30 2.75 4.47 6.25 10.38 0.029 0.045 0.123 0.343 1.153
15.1 2.30 2.75 4.47 6.25 10.38 0.029 0.045 0.123 0.343 1.153
20.1 2.30 2.74 4.46 6.21 10.24 0.015 0.023 0.063 0.177 0.594
25.1 2.30 2.74 4.45 6.20 10.22 0.012 0.019 0.050 0.143 0.477
30.1 2.30 2.74 4.45 6.20 10.21 0.009 0.016 0.042 0.119 0.398
35.1 2.30 2.74 4.45 6.19 10.21 0.009 0.013 0.036 0.102 0.342
40.1 2.30 2.74 4.45 6.19 10.20 0.007 0.012 0.032 0.090 0.299
45.1 2.30 2.74 4.45 6.19 10.20 0.007 0.010 0.028 0.080 0.266
50.1 2.30 2.74 4.45 6.19 10.20 0.006 0.009 0.025 0.072 0.240
55.1 2.30 2.74 4.45 6.19 10. 20 0.005 0.009 0.023 0.065 0.218
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