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Background

Electrical stimulation (ES) improves the tenderness of muscles of lamb carcases (Riley et al 1980, Chrystall et al 1984, Shorthose et al
1986) and the improvement is of sufficient magnitude to be detected by consumers (Jeremiah et al 1983). Furthermore. it has recently
been demonstrated that the basal toughness of unaged lamb is not acceptable (Devine and Graafhuis 1994) and therefore an ageing
period. preferably following electrical stimulation, is necessary to ensure acceptable tenderness.

In New Zealand. electrical stimulation is used extensively for lamb carcases which are to be frozen. The systems in that country us¢
high voltages and the costs associated with ensuring the safety of workers with these systems means that the total capital costs for theil
installation are considerable. The use of low voltages provides a practical, low-cost procedure for the effective stimulation of beef
carcases (Fabiansson and Laser Reutersward 1985; Powell et al 1986) but low voltage stimulation of lamb carcases does not appear t©
have been widely used in commercial abattoirs. This is probably due to a general acceptance of the view that for best effect low voltage
stimulation needs to be applied soon after sticking, which implies that, with lamb carcases, the skin and fleece would still be present. “‘
is difficult to envisage a low voltage system making adequate electrical contact without creating hygiene problems by the passage of
electrodes through the skin. The large numbers of sheep processed per hour precludes the use of individual animal probes (eg nostril of
rectal probes) used with some low voltage systems for beef carcases. The availability of a low capital cost, effective low voltage
stimulation system which avoids these drawbacks would encourage the adoption of the process of electrical stimulation of lamb

carcases.
Objectives

To demonstrate that the use of electrical stimulation, including low voltage systems, up to 30 minutes after exsanguination, leads to &
significant improvement in the tenderness of muscles from chilled lamb carcases.

Methods

Two trials were conducted, one with a high voltage (HV) system and one with a low voltage (I.V) system. The high voltage system
used an 1100V (peak), 14.3 pulses per second waveform. For the low voltage system. an alternating square wave with a peak voltage
of 45V was used. This system is widely used for ES of beef carcases in Australia and complies with requirements of Australia?
electricity authorities for ‘extra low voltage™ equipment. Other countries permit peak voltages in excess of 45V. In each trial. lambs
were processed normally in an abattoir which formed part of a research facility. Electrical stimulation was applied to each carcase aftef
final inspection and washing. which was 23-30 minutes after electrical stunning. At this final stage. the carcase was suspendet

symmetrically from the Achilles tendons by a curved metal rod (gambrel). The gambrel was in turn supported from the ov erhead ral’
by a plastic skid which insulated the carcase from the rail. Two multi-point probes (Bouton et al 1978). were inserted into either side of
the lateral aspect of the neck. These probes were joined together to form one electrode. The metal gambrel formed the other electrode:
The duration of electrical stimulation current flow was 80 seconds. In both trials. there were control groups of unstimulated carcases.
The pH of the longissimus thoracis et lumborum (LTL) muscle was measured at 1 hour after stunning. Carcases were held in a chillef
(ambient air temperature 2°C) overnight. The following day the LTL and semimembranosus (SM) muscles were removed and store®
frozen for subsequent meat quality evaluation. After thawing. the muscles were cooked (1 h at 80°C) and tested for tenderness with 4
Warner-Bratzler shear blade fitted to an Instron Universal Testing machine.

Results

Table 1: Effect of HV stimulation on pH and tenderness (W-B shear peak force values) of muscles from lamb carcases

GROUP n pH (1 HOUR) LTL W-B PF SM W-B PF
Control 9 6.8 5.6 7.9
Stimulated 10 6.0 32 6.0
Stat. Signif. (P<) 0.001 0.03 0.06
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Iahlc 2: Effect of LV stimulation on E)H and tenderness (W-B shear peak force values) of muscles from lamb carcases
GROUP n pH ( 1 HOUR) LTL W-B PF  SM W-B PF
Control 1 6.6 6.0 10.5
Stimulated 10 6.2 4.6 8.5
Stat. Signif. (P<) 0.001 02 0.02
[;i_gllre 1: Distribution of WB shear value for LTL muscles from carcases stimulated with high (a) or low (b) voltage (1) Control, m
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m?l}s] _Sl:imulation systems caused a signiﬁ'cam_ fall in pH and an improvemevt in.tenderness in the L.TI.J and SM musclf:‘s. The histogram
By inl ustrate that ES has'led toa reduction in thfe percentage (?fmuscles vynh high W-B values. This is a common finding with ES. The
:onng that low voltage stimulation can be effective when applied at.20 minutes, or longer, after slaughter differs from earlier literature
iy, > that low voltages should only be used soon after exsanguination (Morton and Newbold 1982) before deterioration of the
OUs system prevented reliable current flow. However, it has recently been reported that low voltage (85 volt) stimulation applied to

lig
Arcases 20 minutes after exsanguination was effective in improving meat tenderness (Taylor and Martoccia 1992).
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Wh Stthe effect of low voltage stimulation may not have been optimal it was clearly beneficial. Further trials are planned to investigate
®r an in-line low voltage ES system for lamb carcases can be developed.
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