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Introduction . 1084

Low voltage stimulation (< 80 volts) has been shown to accelerate rigor onset in beef (Bouton et al, 1978) and lamb (Chrystall éf a | g
when applied during bleeding. Moreover, it has been claimed that successful low voltage stimulation is dependent upon a functlomgfe i e
nervous system (Morton & Newbold, 1982) and thus can only be applied soon after death. Recent work (Shaw et al 1996) demOI.IStr § | ingy

low voltage stimulation can be applied after carcass dressing some 20 minutes post-mortem and still be effective. However Fablar}lf:t . he
Reutersward, (1985) found that the effectiveness of low voltage stimulation can be highly variable and anecdotal evidence claims t e?| M
variability is dependent upon animal type and subsequent processing. It is unclear whether these effects are due to differences in th;e 0 i,
duration of the stimulation or the subsequent chilling rate. The aim of this work was twofold: to evaluate the effect of time post-mo o 1 ngy
duration of low voltage stimulation on PH fall and tenderness; and to examine the effect of low voltage stimulation on pH fall in mus $ec
at two constant pre-rigor temperatures. g
ef
Materials and Methods By

each treatment group.

.o do®
At 20 minutes after stimulation, the pH of each carcass was measured using an Ingold pH probe inserted directly into the longisslm‘?znd
(LD). Two readings were taken in the area of the last rib and the average was recorded. The animals were placed into a chiller (amb!
temperature 4°C) and at 90 minutes and 4 hours further pH measurements were made. ‘

ing.

The following day the LD was removed from each carcass and prepared for shear force testing with a MIRINZ tenderometer after Coeor,kdicuV
an internal temperature of 75°C. Ten replicates per sample were cut into Icm x lem strips parallel to the fibre axis, and sheared perp
to the fibre axis

The second experiment involved 16 lambs of similar ages and weights. Stimulation for 60 seconds was applied either at sticking (E§0) Zrdlf"
20 minutes after dressing (L60). The LD was removed from both sides of the carcass as soon as possible after stimulation and dressiné i
longer than 40 minutes post-mortem. The loins were placed in waterproof weighted polythene bags; and one side from each carcass waSH
in a water bath maintained at 15°C while the other was held at 35°C. Thereafter, at regular intervals up to the point of rigor mortis, the
was measured., and shear force measurements were made on each sample at rigor, as detailed above.

it

Results /

: . AL, x oy : ; iately
Low voltage electrical stimulation significantly reduced the muscle pH when applied at sticking or 20 minutes post-mortem (xmmed‘atmr;li
prior to pH measurement). There were no significant differences between the stimulated treatments at any measurement time-point- T ql

Table 1. Effect of time and duration of stimulation on Post-mortem pH fall and shear force

P e — e .

it

Treatment pr pl{90 pH4 S Kgf (24 hours)
E60 6.22 (0.09) 6.24 (0.06) 6.08 (0.11) 11.1 (2.8)
E120 6.20 (0.11) 6.11 (0.10) 6.01 (0.09) 10.9 (2.6)
L60 6.17 (0.08) 6.23 (0.09) 5.93 (0.08) 10.7 (2.4)
L120 6.28 (0.10) 6.21 (0.09) 6.01 (0.09) 11.6 (3.4)
Control 6.67 (0.09) 6.29 (0.08) 6.23 (0.07) 13.5 2.1)
Signiﬂcance %%k k 2k 3k %k % % *

Figures are means (s.d). * P<0.05, ** P<0.01, *** P<0.00] [

|
Pre-rigor holding temperature effected the rate of pH fall (Figures 1 to 6). At 35°C the rate of decline could be described by a linear o

regression in un-stimulated muscles while at 15°C the early post-mortem pH fall was slower, although it increased later. Stimulated sam? y
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follOw . : ‘
aleic:tq Slfmlar patterns but at both temperatures the variability between samples was larger than the un-stimulated.gro'up, irrespective of the
I Dec;‘on lime. The shear force values for the un-stimulated group were higher for the 15°C compared to 35°C maintained (1 5.1 vs.12.9)
) Ve of treatment. Similarly, the stimulated treatments also had higher shear force values from the 15°C held samples (14.0 vs 11.2 -

an : ) ; o
413.7 v 11.5— L60) although the range of values were larger in the stimulated muscles maintained at 15°C.

Congpy...
L rlcluslOlls

W .
§Ubse;?l]eli%e stimulz.ltion‘is effective when applied up to 20 minutes post-mortem, producing a signiﬁcant reduction in pH althouglr,h th(e a
npy fall pr declm; did not differ from un-stimulated samples. Shelar force values.were als:o Slgmﬁcaptly reduce@. H?weve?, the variation
iy . etwe?n animals was large and the range of values was equivalent to, and in some instances hlghgr t}_mn in the un-stimu i
_lempera}ullgges'tmg variation in the response to stimulation between carcasses. When the samples were maintained at constant prc}—ngor o
LI sed ges .lhls variation continued and was more evident in the 15°C samples. Furthermore, ?t this temperature, the pH pf some sam‘p ;s
The Tesul; uring the early post-mortem period, suggesting ATP re-synthesis accentuated‘by a direct .terr_lp.eraturc induced rise in muscle p k
maintaine(ling slower rigor onset was reflected in the wider range of shear force values. Since the _varlabl.llty.was present when\san;plc;s were
imy) hisg at constant pre-rigor temperatures, it would appear that the response to low voltage Spmulapon is detcrm.med largcly b}{ the
ligor e Ory rather than by processing conditions. Variability in the response to low voltage stimulation will contrl'bute to variable time to
$Decify tand tenderness development, and is likely to restrict its commercial application in plants where early attainment of a tenderness

alion is required.
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ng on pH decline in muscles

Figure . g, g Figure 5. Effect of 15°C pre-igor holdi
in unggiy o 1eCt OF 35°C pre-rigor holding on pil decline Figure 4. Effect of 15°C pre-rigor holding on pH decline in Rt I
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