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Das Zusammenziehen kann bei post-mortem Muskulatur durch die Verwendung einer elektrischen Spannung stim

werden, solange der pH-Wert uber 6,3 liegt und ATP vorkommt; Energie kommt zum Wirken und der ganz€ _ ..ref

Glycolyseprozeg wird beschleunigt. Dieses Prinzip wurde in Neuseeland verwendet, um das schnelle ginfr

von Schafschlachtkdrpern ohne Kd1tekontraktion zu ermdglichen.

Es stellte sich heraus, dag die Verwendung der Elektrostimulierung des Rindkdrpers das Eintreten der duweﬂ
Totenstarre um etwa 8Stunden beschleunigt, und die Bedingungen ftir die verschiedenen praktischen Anven
wurden definiert.

SJEKTPUUECKAS CTUMYJSUNT MACHOZ TYUU U NPAKTUYECKOE MPUAILISHIE

Ix. P BEHJAII n A.H. POIC

HccaeZ1eBaTeXBCKUA MHECTUTYT MACHON NPeMHNAECHHOCTH, JaHrQepi, BEeIUKOOPHMTAHUA.
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CekpameHAe NOCMEPTHHX MHNI MOXeT OHTHh CTHUHMyJIUPOBaH® NpUMEHEHIEM 3JICKTPUYCCEOr® pe1” o
! i e - es”
IpM TeM yCTeBMH, 4YTe » ' OyieT Bume 6,3 u npucyrcsyeT ATP; sHeprus ncTpaynsaeTcd ¥ A

npenecc rJinKeJnca yckepfeTcf. B Hemel 3esaniuyu NPUMEHANN 3TOT NPHHONI XIA 6ucTPOT®
BaMOPAXUBAEASA MAca MejeXere Gapamka (€3 COKpPANEHUS B 3aMOPOXEHHOM COCTOSHUHU.
ot
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OG6HapyXeHo, YTe NPAMEHEHHE DHICKTPUYECCKO! CTUMYISNUAN MACHHX TYN yCKOpAeT HA4Yalo noc¥

eKeUeHeHUS Ha 8 Yaces, ¥ ONPeiSNCHH YCXOBUS AN PASHHX NPaKTUYECKNX NpUMeHEHUH .
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Ctpy .
andDr1ca1 stimulation of beef carcasses as soon as possible after slaughter was first suggested by Harsham
a%are e”agg (1951) as a means of accelerating the post-mortem fall of pH and the onset of rigor, with the
Untiy qu.add1t10na1 advantage of tenderising the meat. The process had not found commercial application
(Chry a1te recently, when, in New Zealand, it was developed for use in lamb-slaughtering abattoirs
d“SSed " and Hagyard, 1976). New Zealand workers have also studied the process in beef carcasses, mostly
Ut as sides within 50 min of slaughter (Davey, Gilbert and Carse, 1976).
aus
s 1e3 2E the desirability of stimulating lamb carcasses before dressing, Chrystall and Hagyard (1976)
"ough the voltage via one electrode contacting the fleece in the middle of the back and a pair of electrodes
41000- 3 shackles on the hind-legs. Because of the high resistance of the fleece very high voltages
]ﬂmugh were necessary. Similar voltages were also employed by Davey et al (1976) for beef sides,
as we shall show this is unnecessary if electrodes are attached to the neck region and the hind-
*T. also Carse, 1973).
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N the |

l?both ?;k reported here we have investigated the effect of voltage, frequency of pulses and pulse duration,
1 Ught o . tact, undressed carcasses immediately after slaughter and in dressed sides within 60 min of

th Mot StjmuTation was via two electrodes of one polarity, attached to wet portions of the severed neck,
S r” pair of opposite polarity, attached to muscles adjacent to the Achilles tendons. The polarity of
0des was reversed each 30s of stimulation.

PQSS
i?en-ﬁg Carcasses responded to pulse frequencies of less than 10 Hz by contracting more or less vigorously,
ngt ng on the voltage, in time with the pulses. At voltages above 200V the front limb is extended at
thmtion. eé to the body-axis, and the neck region of the hanging carcass rises about 20 cm from its rest
tf PUlse f n cessation of stimulation, the carcass relaxes completely to its rest position. Increasing
meﬁnitia requeycy above 12 Hz, leads to fusion of individual muscle twitches into a tetanus, so that after
htion & arching of the back and extension of the front limb, the carcasses remain still in the contracted
ithout visible muscle fibrillation, while stimulation is proceeding.

LT P
S?Wra1§%g: of dressed sides results in a far more vigorous physical response, because of the absence of
CSOIe y al muscles to act as support. The intercostal and longissimus dorsi (LD) muscles contract

SSaty, Causing the side to bend outwards and upwards; the side falls back rapidly to its rest position on
Ty N of stimulation. .

€]

Z;gu ncihg¥5 the effect of stimulation on the pH fall on 3 major muscles at varying voltage and a constant
DH1mum off 25 Hz (total pulses (S) = 3000), on an undressed carcass at 12 min after slaughter. The

(pH OfeCt was obtained at 700V, when the pH falls during stimulation to about 6.25 from the initial
1 0 about 7.10. This represents the formation of about 50 umol lactate/q muscle during the 2 min
ame]
-

€ e
0y 4 8Ctpg
Fkthectr]°a1 stimulation of undressed beef carcasses within 15 min of slaughter. The effect of voltage
DHqu&nCy 0? 1 in three major muscles, (LD = longissimus dorsi; BF = biceps femoris; TB = triceps brachii).
RE i SFWmulation = 25 Hz; duration = 2 min, with reversal of polarity each 30s. pH_ = initial pH;
Mmediately after stimulation; pHF = final pH at 48h after slaughter. Ambient temp = 160,

Parameter Voltage Peak LD BF B
amps
pH0 0 - 700 - 7.06 715 7.14
pHF 0 - 700 - 5.50 5.49 5.49
pHS 0 0 7.03 7.09 7.10
100 1.2 7.00 6372 6.58
300 2x 6.33 6.30 6.52
700 5.9 6.23 6.30 6.29
Time (h) 0 - 8.8 8.4 8.6
to pH 6.0 100 - 8.0 3.3 4.0
300 - 1.5 1.2 A
700 - 1.7 1.0 1
Time (h) 0 - 10.7 10.2 10.0
to pH 5.7 100 - 10.0 5.2 bt
300 - 4.0 2t 3.5
700 - 2.0 1.6 15
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stimulation, corresponding to a turnover of energy-rich phosphate (~P) of about 100 ymol/g. In unst:'imu1a'°‘ad ‘
carcasses this fall in pH takes about 6 hours at an ambient temperature of 16°. The pH had fallen to 6:

within 1.1h of slaughter and to 5.7 within 2h of slaughter, equivalent times at 16°C being 7 or 9 hours

without stimulation. At pH 6, 50% of the initial resting content of ATP (6.4 mol/g) had disappeared an

at pH 5.7 more than 90%. Rapid cooling of muscles to 2° can be started without danger of co]d-short§n1”9

as soon as pH 6 is reached, and rapid freezing without danger of thaw-contracture as soon as pH 5.7 1S

reached. In the case of the stimulated carcasses (700V), rapid cooling can therefore be begun at 1.1h

after slaughter, and rapid freezing at 2h.

The stimulation of dressed sides was begun, in our experiments, at 0.85h after slaughter. At 700V, 25 He
applied for 2 min, the time from slaughter for the pH of the major muscles to fall to 6.0 was 2.2 to 3.5h
and for them to fall to 5.7, it was 3.2 to 4.9h, representing a saving of time, compared with unstimulaté
carcasses, of 5 to 7.5h. The savings are not as great as with the stimulated undressed carcass, mainly £
because of the initial delay before stimulation of 0.85h, and partly because of the somewhat Tower rate °
pH fall in the post-stimulation period.

SUMMARY

Optimal effects are obtained by stimulating carcasses, either intact or as sides, at a voltage of 700V
pulsed at 25 Hz to avoid individual muscle twitches which cause rythmic contractions of the carcass.

A minimum of 3000 pulses should be given; increasing the number to 6000 pulses produces a very minor nd
additional effect. It is advantageous to reverse the polarity of the electrodes (between severed neck 2
Achilles tendons) each 30s of stimulation to avoid excessive polarisation of the electrode metal.
Stimulation should begin within 1h of slaughter.

The major practical advantage of electrical stimulation is that cooling or freezing can be started mu(}h
sooner than normal, in this case, holding space at temperatures above 100, necessitated by consideratiol
cold-shortening, is reduced to a minimum, a consideration of major importance in abattoirs handling h19
throughput of Tamb, and rapid cooling brings with it a considerable reduction in weight Toss due to pinind
evaporation of water from the carcass. Particularly important in our opinion is the possibility of conm
stimulation with the hot deboning technique, preferably into single muscles, because then complete COUt
of the post-mortem biochemical and physical changes is within grasp for the first time, by simple manip
of the cooling procedure. Hot deboning is, in fact, facilitated after stimulation, because the meat 1%
partly set in rigor.
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A possible disadvantage of the method arises from the very fact that the pH fall after stimulation 1S s0 &atwe
pH values below 6 can be obtained within 1.5h of slaughter at which time the temperature in the deep M se
of the beef round could be still above 35°. Conditions of low pH and high temperature are precisely thoerd
which obtain in the PSE condition in pork where the meat is pale, unsightly and wet. We have not encO J
any serious case of excessive drip loss in meat from stimulated carcasses, and particularly not when thebeg
technique has been combined with hot deboning. Much of the meat produced from stimulated carcasses has
sold to a local butcher, who reported that it was of excellent quality.
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