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Dielectric Properties of Sardine-Starch Paste at Low Moisture Content

9. Effect of Starch Contents and Temperatures
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In previous paper (Lee and Kim, 1983) the effect of moisture level and frequency on dielectric
properties of sardine starch paste was mentioned. The effect of temperature and starch content
of the paste upon dielectric permittivity and activation energy was discussed in this report.

Addition of starch affected on dielectric property. Increases of starch in the mixtures resulted
in higher complex permittivity and lower critical moisture content (hc) as shown in the mixt-
ures with 202 and 50% starch which were &*=2,97+j0.36, hc=8.0%; £¥=3.54+j0.44, hc=7.8
9%, respectively while being &%=2.73+j0.29, hc=8.4% for the plain ground sardine meat.

When temperature was raised the complex permittivity tended to increase at above the
critical moisture content in all cases.

The activation energies for plain ground meat and 30% starch added mixture at below the
critical moisture of 8.4% were 15.44 kcal/mol and 13.86 kcal/mol while those at the moisture

of 12.29 were 10.27 kcal/mol and 9.31 kcal/mol, respectively.
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] 714} o : angular frequency
qo0 : mean activation energy
&* : complex permittivity
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k : Boltgmanis constant
(1.38X10-%3j/°K)
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Sample Moisture Crude protein Crude fat Crude ash Starch Salt
code (%) (%> (%> (%)  (g/100 gmeat)  (g/100 gmeat)
2-1 76 17.5 1.0 1.49 20 3
2-2 76 17.5 1.0 1.49 30 3
2-3 76 17.5 1.0 1.49 40 3
2-4 76 17.5 1.0 1.49 50 3
2-5 76 17.5 1.0 1.49 -— 3
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Fig. 1. Dielectric constant of several samples at Fig. 2. Loss factor of several samples at
various moisture contents and 0.75 MHz. various moisture contents and
0.75 MHz.

Table 2. Dielectric measurements of sample 2-1 at various frequencies, 25°C

Moisture Diclectric constant(&’) Loss factor (&)

(%) 0.1MHz 0.75MHz 7.5MHz 15MHz 0.1MHz 0.7MHz 7.5MHz 15 MHz
4.13 2.38 2.65 2.35 2.28 0.13 0.13 0.11 0.09
5.18 2.72 2.51 2.38 2.35 0.24 0.22 0.17 0.19
8.00 3.55 3.08 2.69 2.56 0.57 0.40 0.24 0.23
10.22 5.72 4.26 3.09 2.98 1.54 0.56 0.52 0.52
11.50 8.62 5.10 3.69 3.47 3.88 1.84 0.85 0.76
12.33 12.68 6.30 4.35 3.74 10.27 3.21 1.15 1.12
13.15 24.23 10.12 5.68 4.66 37.31 8.40 2.61 1.96
13.96 31.97 10.59 6.03 5.32 81.84 13.45 3.62 2.60

Table 3. Dielectric measurements of sample 2-2 at various frequencies, 25°C

Moisture Diclectric constant (&) Loss factor (&€7)
(%) 0.1MHz 0.75MHz 7.5MHz 15 MHz 0.1MHz 0.75MHz 7.5MHz 15 MHz
4.20 2.65 2.61 2.47 2.38 0.3 0.21 0.2 0.18
6.21 3.29 3.30 2.65 2.65 0.34 0.30 0.21 0.21
8.32 3.98 3.63 2.91 2.56 0.56 0.36 0.29 0.28
10.67 6.33 4.44 3.50 3.26 2.47 0.98 0.52 0.52
11.00 7.66 4.99 3.91 3.41 2.76 1.35 0.63 Q.65
12.28 11.06 6.17 4.49 3.94 6.19 2.71 0.96 0.91
12.91 15.57 8.36 5.18 4.70 12.92 4.51 1.36 1.41
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Table 4. Dielectric measurements sample 2-3 at various frequencies, 25°C

Moisture Dielectric constant (&) Loss factor (&%)
(%) 0.1MHz 0.75MHz 7.5MHz 15MHz 0.1MHz 0.75MHz 7.5 MHz 15MHz
4.18 2.75 2.78 2.46 2.49 0.21 0.19 0.19 0.18
5.99 3.43 3.16 2.64 2.58 0.34 0.28 0.21 0.21
6.73 3.72 3.36 2.69 2.62 0.52 0.40 0.24 0.26
8.16 4.17 3.90 2.95 2.74 0.68 0.51 0.30 0.30
10.90 7.03 5.43 3.99 3.54 2.08 1.89 0.84 0.59
12.85 14.28 7.78 5.04 4.51 10.00 3.97 1.61 1.35
Table 5. Dieleciric measurements of sample 2-4 at various frequencies, 25°C
Moisture Diclectric constant (&) Loss factor (&”)
% 0.1MHz 0.75MHz 7.5MHz 15MHz 0.1MHz 0.75MHz 7.5MHz 15MHz
4.21 2.88 2.91 2.58 2.48 0.19 0.19 0.16 0.17
5.16 3.42 3.37 2.79 2.70 0.41 0.30 0.20 0.24
7.76 4.33 3.96 2.97 2.90 0.61 0.51 0.30 0.32
9.54 5.54 4.90 3.73 3.46 1.61 1.57 0.56 0.59
10.20 8.28 5.72 4.33 3.99 3.15 1.72 0.91 0.80
12.24 13.61 7.76 6.05 4.27 23.75 12.57 6.29 1.11
Table 6. Dielectric measurements of sample 2-5 at various frequencies, 25°C
Moisture Dielectric contant (&) Loss factor (&%)
%> 0.1MHz 0.75MHz 7.5MHz 15MHz 0.1MHz 0.75MHz 7.5MHz 15MHz
£12 2.25 2.31 2.22 2.13 0.16 770.08 0.08 0.09
5.35 2.37 2.62 2.43 2.07 0.17 0. 10 0.10 0.08
6.39 2.67 2.75 2.50 2.36 0.24 0.19 0.13 0.12
8.40 3.02 2.83 2.70 2.35 0.45 0.28 0.22 0.19
10.83 3.85 3.56 3.00 2.45 1.19 0.68 0.39 0.37
10.&0 5.05 3.87 3.08 2.85 2.07 0.91 0.40 0.40
12. 80 11.13 6.32 39.4 3.42 7.90 2.97 1.14 1.23
13.96 16.54 9.85 4.98 4.45 23.16 7.39 2.29 1.82

% FEE T BRASY BB 7~8% Alol4
o8 BEEEARY Be AdTE BRAKS] %t
g Z& veldigln BEEL KEd & e v
b ik el EAE=R ohigE B¥ 2-59)
BRAGS Bnl 8.4%0 A &=2.7, £7=0.25q14,
209 S mndt Foj=l BEwY BRK
5o EH 8.0%.on &€=2.97, £”7=0.360] 1 ¥
%ol 50 1 Bk 24 BRAKG 7% HiiEel
oI &=3.5, £&7=0.52 ¥z} & 7S Jehi 9.
x Bt o BERRG Bl EEBEoEA
v Bty BRAKSERL BoEe o2 3ot
TEHE(EE Aol ERE metok & Aelvh. ol
T R AREBEA 5T BT + 2=
AL s Tl A BAEE Rolet B,
= EEEY peptide $fivt HEHHS KEHESE st

as

% Pl

m

Aw Kool HmmE EEa T KBE oifd =
FHaHel BAAa wztd BEMNLEE oS FEl:
1bsj7l o Fole} A=t

0.75 MHz ¥t} %2 mEuymal 7.5 MHz o) 4] = 5
&g BT A8 #EH] #hiEe] o dx o 2=
E 0.75MHz o] 4 B} ] Ak BREKE I
Bl %A B 2-49) 2-59 &4 e 0.75
MHz e 2.7~3.6lt] H3ted 7.5 MHzo]= 2.4~
2.84] Figsle BHEEA & BER £ =
E =% BEEATE A0 HES ¢ 7 4.

2T
2. —EEBWHA HE BEEKFE

Boie gtk zhA Wk BAWS REKGES 2
7] §stel 20°C~90°C Ale] o] HEHEAA ABE
7.5 MHz, 15MHz 2 3E%sle fid #52 Fig 3,

— 250 —



Rl BrAY BG4 BEH K

O 12.2% o
8t ® : 041% 8f. O i22%
A 83 ©® : 1041%
Sy 0O: 6.15% —~ 7t A B8.32%
0 N 'A O 6.15%
_ 6 _
o o
8 5+ < gl
in AN 2>
O Q
O gl O 4l
L \\A\M L \A\A\M
B \G\&\GD i \D\D\m}
9 <
Q- 2
o 2- 0 oL
l" l_
O et 5 1 i 1 L 0 P I 1 i 1 1
2.5 2.8 30 . §.2 34 35 2.6 2.8 34 32 34 36
107 (°kK™) 109/ T (°K™")
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