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A sheep with a live wight of 48 kg was used 
in the experiment. The animal carcass was 
split in two sides. One side was stimulated

Fig. 1. Block-diagram of the experimental 
apparatus: t ^ , t 2 - thermometers; 1) Multi­
plexer; 2) ADC; 3) Clock card; 4) Personal 

computer

with a 90 V electric stimulator giving pulses 
of 1 sec duration and 1 sec interval. The fi­
lling pulses had 14 Hz frequency. The tempe­
rature sensors were positioned prior to swi­
tching on the stimulator. The experiment was 
performed at an ambient temperature of 18°C. 
The block-diagram of the experimental appara­
tus is given in Fig. 1.
For temperature measuring, miniature thermi­
stors placed in thin glass tubes, 3 mm of 
diameter and 40 mm long, were used. The tem­
perature sensors 1 converting characteristics 
were precalibrated in 5 points in the range 
15°C - 45°C using reference thermometer pla­
ced in a thermostat.
A special program in BASIC performed the 
characteristics approximation for each chan­
nel independently. The requirement that the 
measurement is carried with a high resoluti­
on within a relatively wide range of tempera­
ture change, without range switching, made 
impossible the use of current 8- or 12-bit 
analog-to-digital converters. Because of that 
a special 16—bit analog-to-digital converter 
was developed with the possibility to connect 
two of these blocks in succession to achieve 
32-bit resolution. That was possible at the 
expense of the reduced speed of responce of 
the measuring system. The real-time response 
with programs in BASIC was 7 measurements per 
sec, and that, for the needs of the present 
experiment, was enough. Eightbit personal com­
puter of the APPLE 2 type was used here. The 
software included control program, data-pro- 
cessing program and program for automatic 
scaling and drawing the dependance of tempe­
rature (in degrees) on the time (in minutes). 
TIME II clock card of Applied Engineering was 
used for time reading. Temperature reading 
started 8 min post slaughter. Temperature in­
dications, one for each channel, were recei­
ved every 30 sec. These values were the arit­
hmetical mean of 200 single measurements. Da­
ta from both channels were recorded in the 
two separate sequential text files on a flop­
py disk for further processing.

RESULTS AND DISCUSSION

The results obtained during ES for the tempe­
rature change in the ES side indicate signi­
ficant dispersion of temperature values in a 
considerably wide range. Muscle temperature, 
immediately after switching of the electric 
stimulator, was found to be about 39.5°C for 
both sides (Fig. 2). The diagram on Fig. 3
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Fig. 2. Temperature change in the stimulated 
side during electric stimulation: - begi­

nning of ES; T 2 “ end of ES

presenting the temperature condition in the 
ES and NS sides indicates that the ES side 
temperature remains higher in the period 
between the 15th and 270 th minute. This 
temperature difference can be followed in 
detail for separate intervals after stimula­
tion on Figures 4 and 5. The diagram on Fig. 
6 shows that the temperature difference has 
a maximum about the 80th minute and amounts 
to 1.3°C. The results given in Fig. 7 are 
of particular interest, where the temperatu­
re change is followed after the 210th minu­
te. It can be noticed that temperature chan­
ges set in the NS meat only about the 240th 
min leading to significant temperature rise 
that, after the 270th min, equals and sub­
sequently exceeds the temperature of the ES 
meat. This is connected with a significant

Fig. 3. Temperature change in both sides in 
the interval 15th to 325th minute: 1) Sti- 

nulated; 2) Non-stimulated

delay of the biochemical processes of degra­
dation of the substances with high-energy 
bonds like ATP, CP, glycogen, etc. The re­
sults obtained indicate that the low volta­
ge ES used here significantly accelerates 
the degradation of the above-mentioned sub­
stances .
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Fig. 4. Temperature change in both sides 
the interval 15th to 120th minute: 1) Stii(,u 

lated; 2) Non-stimulated

Fig. 5. Temperature change in both sides 
the interval between the 120th and 240th 1111 
nute: 1) Stimulated; 2) Non-stimulated

Fig. 6. Change in temperature difference ^  
the interval between the 15th and 3 25th W1

nute
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