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Fig. 1. Kohlrausch bridge.
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Fig. 2. Experimental apparatus for electric
resistance measurement.

EX14#AGiL. @RERT, OOBBERIZAED
R 1z 0.5mm OFIMKARH L. @i Kohlrausch
bridge (SHESUEFRE) T, O EXRES (BEHE
SIS TORERER (GHEXRUFHED) T
b5 ZEBTHRRTALEE, BEEPREVELS
H oINS 15 D ERICTE K 18 - o BRIEIUEE B
HE ot TRTOF— 7132 B EEE L THEEL
7z,

2. ASBIUREPORRONBBEINEER
g tic BT HRELEE O E Fig. 3 1KY,
OIRBE, @it y, OHRALEE, @BEXEN
RTEEE, ONBRHEESE, ©F—hy 7rh ol
BENTVS., BFEIZEEICBENTRIFIATA X+
ITF AT —VEREZE, REICBOTREEMK
FOEBRELSAESEFRE L., HERIEEMRELTD
FRIIE OB, EEREKICEABONEEBRHIE.
T EME L. FyBLUBLIERHIEEE T EA
Lz EEL D4R L, BE 0.5mm OFHRKE
B3, MR 20x20mm?, FIRE 10mm TERHIHITIC
A L7, SiEEEE 0.lmme @ C-C #EZH
Vv, BBEOHLEOBEAEEGREE A LT
3. HEMHBELUXRRSE

geaprel s LT, HROB L bREHKALL. €0
EZLT 0°C TIHARBLALLDOT, M s5g %
125°C OERB T IWMEERE L TRIE L 2 &K
69.12% (w.b.) Tdh - 7. REHIBR L CTHEGEHED
REHEEWTICE B LDk TICEy b LI
HiE—E DB A DBTIEIIIEDBA R, FRHHE
ORI AANEBRAEES —F (20mmXx20mm) T L

®
JR®
I— T @ Electrode
[\ -
N | R Ej
: N /g
: 7 »/15, al
/7= 20
=1y !
QD @

@ Sample
() Measuring terminal for E. R.
(® Thermocouple for temp.

(D Heat source
@ Electrode
(® Holder

Fig. 3. Schematic diagram of measuring
apparatus.



HDRER L HER 233

T, TOMEML%S5, 10, 15, 20mm IKEZ 11888 &
VMR L%E—E (10mm) ic L ¢, BHBEES % 15x
15, 10x10, 8x8 (mm?) ITE X - &I >\ THRIE L
7.

100} S=20X%20 mm?

/

—~ 80t O
G ///
5]
e
£ of °
172}
b
2
5 40
b
25}
20}
O A a

5 10 15 20
Length (mm)
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Fig. 5. Relationship between electric resistance
and reciprocal of cross-sectional area.
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Fig. 6. Relationship among freezing time,
pork-temperature and freezing rate at
the freezing process. (refrigerant temp.
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Fig.11. Relationship between electric conducti-
vity and pork-temperature.
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Fig.12. Relationship between electric conducti-
vity and pork-temperature.
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Value of coefficient (a) and (b)
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Rate of temp.
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freezing and variation in o

thawing (C)  pork (T / min) a b coefficient
Freezing 1 —48.0 ~1.91 —3.52 +0.062 0.962
” 2 —71.0 —2.69 —3.41 +0.080 0.994
Thawing 1 +25.0 +1.00 —2.57 +0.110 0.987
” 2 +18.0 +1.34 —2.65 +0.110 0.967
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Summary

In this study, in freezing and thawing procesess, without using the traditional way of
measuring the temperature, a possibility to make proper judgement on to the heat transfer-
pattern of meat by measuring its electric conductivity, has been investigated, with the
following results, obtained.

(1) It was ascertained that it was possible to express the electric resistance of meat by
the equation: R=pL/S. Here, S is the area, L is the thickness and © is the resistivity. It
was also ascertained that the electric conductivity (1/0) of the pork used in this experiment
was 6.25%x107% 2 1em ! at the atmospheric temperature (Fig. 4, Fig. 5).

(2) During freezing and thawing processes, an exponential function of the electric con-
ductivity (1/0) and the temperature was experimentally fixed to be 1/0=10%*"D (Fig. 10,
Fig. 11). From these results, it was ascertained that, the electric conductivity of meat, owing
to its being opposite to that of metal decreases with the decreasing of temperature.

(3) The constant (a) and (b) in the above mentioned equation must be determined in ac-
cordance with the test-material and the temperature-changing-rate. In case of the pork used
in the experiment, a=—3.41~-3.52, b=0.062~0.080 in the freezing process, while a=—2.57~
—92.65, b=0.110 in the thawing process (Table 2).

(4) The electric conductivity of meat was different in freezing and thawing processes
even if it was kept at the same freezing rate. The electric conductivity in the thawing process
showed a higher value. Whether this was due to the difference in the temperature-changing-
rate or not could not be ascertained in this experiment. A further research is to be carried
out in future.



