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INTRODUCTION

Tetanic muscular contractions
are known to appear when apply-
ing electrical stimulation (ES)
to beef and lamb carcasses. The
more intensive the contractions
the faster the energy stored in
the carcass will be depleted.

Overstimulation and inadequate
ES are not desirable in meat
production and one of the ways
to avoid them is by controlling
the efficiency of ES and inter-—

rupting the treatment at the
appropriate time. In order to
control the efficiency of ES

many investigators use the pH
drop in representative muscles.
Since measurement of pH during
ES is not possible control of
the efficiency of ES could be
achieved by measurement of the
alteration of the carcass
impedance =z (Tsankov et al.
1988). Some investigators use
carcass contraction strength as
a criterion Ffor estimation of
the efficiency of ES (Moisse-
enko et al. 1882, Chrystall et
al. 1978, Asghar et al. 13862).
Application of this criterion
could result in elimination of
some of the disadvantages of
the other methods.

The aim of the present work was
to study the possibility for
automatic control of the effi-
ciency of ES during stimulation
on the basis of carcass con-

traction strength measured in a
tensometric way.

MATERIALS AND METHODS

Thirty Thracian fine-Ffleeced
Bulgarian breed lambhs of 1iVf
mass 24-30 kg (aged 6-8 months’
were used. The animals wer®
from one and the same herd 27
they were transported Ffrom
Farm situated at about 20 KM
from the slaughterhouse. TheY
were killed in the usual wa%
within three hours after 32
rival and were divided inth
equal groups (A, B and C) a7
each of the groups was Furthg’
divided into 2 equal subgrouP?
tAl, A2, Bl, B2, El." E&2).

Electrical stimulation. AFt
dressing, within S min afte’
killing, all carcasses w?fh
stimulated for 1 min wl%
square unipolar pulses (90 5
peak; frequsncy - 10 Hz C(AJ, %
Hz (B), 25 Hz (C); duration ~

ms (Al, B1, C1) and 10 ms (PE’

B2, C2)).The negative electfgdf
of stainless steel (length
150 mm, diameter - 5 mm) W2

inserted in the muscles ab?ﬁ
the Achilles tendon of the hla

legs. The positive one waSs P
three-point slectrode ne
stainless steel inserted in t

neck muscles (diameter - 4 M’

g
The stimulating unit ES-4 fmagl:
permitted contf” |

in Bulgaria)
of the contact betwsen glﬁﬂ
trodes and carcass. The stim%
lating pulses were monitored 23
the screen of a TEKTRONIX 22
oscilloscaope.

pH measurement.
casses was measured before a39
after ES. The measursmsnt
made in m.
Longissimus dorsi and m. semw
tendinosus with a portabﬂﬁ
digital pH-meter C(METROHM g4
604 E) with a combined Ing®
electrod (I OB41). Depth
measuremant was
Baefore each
electrode was

'

measurement

rinsed wl

pH of all c&, |

Supraspinatus, .. |

about 2-3 ;¢




tlistilled water and between
me?$Urements it was kept at 38-
C. Before pH measurement of

Sach carcass the meter was
Qlibrated against a ’buffer’
SOlution of pH 7.00.

Te"'Derature measurement., The

SMperature of the same muscles

dés.measured with a portable

Ulgltal thermometer C(accuracy

tﬁ to 0.1°C)Y in points close to
® points of measuring pH.

neasurement of carcass contrac-
ion strength. A specially de-
‘Gned tensometric

q sensor was
Sveloped to measure carcass
Ontraction strength. It con-

Ssted of a steel ring with 4
Snsoresistors Forming a bridge
*euit, The signal From the
SE”SD~ring was fed to a ten-
veSter C(IEMI N2301) which con-
SCted it to a standard elec-
teécal signal. It was demodula-
ang by an electronic circuit
2 Fed to a recorder (UAREG
s, Calibration of the system
es done in a static mode by
EQ”S of standard weights. The
frS0-ring was located between
See Failway and the hook in-

RESULTS AND DISCUSSION

The experimental results are
given in Table 1 (temperature
variations wers within the
range of 0.5-1°C). Initial pH
of all carcasses ranged from

6.90 to 7.10.Additional statis-
tical analysis showed that the
differences betwesen the values

of pH and the differences be-
tween the wvalues of carcass
contraction strength of sub-
groups A1, A2, Bl, B2 and sub-
groups C1, CZ2 were statisti-
cally insignificant C(p=0.05).
That is why in Fig.l only the

curves of groups A, B and C are
presented.Our experimental re-
sults for pH and F showed that
the effect of ES with frequen-
cies of 10 and 15 Hz was almost
the same, it did not depend on

the pulse duration (5-10 ms)
and it was greater than the ef-
Fect of stimulation with fre-

guencies of 25 Hz. This agreed
with the results of Crystall et
al. (137B3.1It was not in accor-
dance with the results chtained
by Moisseenko st al. (1882) who
suggested that the best fre-
quency for ES was 25 Hz. Our
curves were unlike hers becausse

& ted in the hind legs of the they did not have any extremum
[eags points.

Table 1
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carcass contraction strength at different momgnts ?
difference between the values of pH measured immediately

before and immediately after ES
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: Y
further processing of the 0

meat. It is not difficulf
to design a unit fFor co™ |,
trolling the speed of dé” | =
(A) crease of carcass com |,
(B) traction strength and .
automatic interruption 9 |«
(C) ES when reaching the estl’ B

mated valus of diF/dE e
interruption occurs withil Iy

30 s after the beginning
of ES the meat should b° M
considered as meat of 1Y [ &
quality. 8t
m
The same approach could D? QL
used Ffor estimation Df W
0 15 30 b5 s 60 the efficiency of ES © m
t beef carcasses as well a? &
for early detection 2 | g
Fig.l1. Alteration of car- meat which is not OFD. 8
cass contraction strength J;
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