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THE EFFECT OF LOW VOLTAGE STIMULATION ON pH FALL AND MEAT TENDERNESS IN LAMBS
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Introduction

i T n ^ d ^
nervous system (Morton & N e w L T d T S  fnH thT ™  f  L successful low voltage st.mulation is dependent upon a functioning 
low voltage stimuladon can h e ^ n n f t  } a Y ^  aPphed S00n after death' Recent w°rk (Shaw et al \996) demonstrate
Reutersward (1985) found that the ff ft carcas* dressl"8 some 20 minutes post-mortem and still be effective. However, Fabianss0111

affl
variability is dependent upon a n i m a l i ™ „ Z K S * mm auon can oe highly variable and anecdotal evidence claims th

Materials and Methods

wereTef^ricafly " T *  ^  3 Pr° CeSSlng Hne 0ver a P - ° d « * * *  weeks. The a #
generated with a MIRINZ low voltage stimulator n4°3 mdse 18Ura' 10n ( ho™ton-Ascot Ltd) for four seconds. The stimulation current
an electrode onto the gambrel and another inserted hroush th ? n e T ^ f t  7 J  C° " ,rolled between 180 and 200 mA) and
60 fE60i or 170 tFlPft'i a a through the neck. Stimulation was apphcd at sticking (5 minutes post-mortem) f°re

“ i l l f g i o u p  * “ ° ndS ° ra f t"  <‘reS” 8 (2°  for 60 (L60) 120 <U20) seconds. S w e m ” U ’

(LD)° Two w m  £ ¡ 2 ^ ^  r f  S ^ h ™ H mr ’m d  “ !in8 “  ' ”80ld PH Pr° be i“ ' Bed direc,l>' “ <» iongissitnus f

In e“ h “ CT  Pr' Pared f°r !h' ar f° 'Ce “ *■« wi,h * MKINZ tenderometer after.0 r r  ™  of 75 C- Ten r' pl,cates |,cr s>” p|e OM .mo I cm x 1 cm snipe pamllcl to Ihe fibre axis, and sheared pd«’ *

^  60 seconds was applied e l,he ,, ,  slicking (Bffl <
longer than 40 minutes post-mortem. The loins were placed in « J  d ^ - Ĉ C“ S 3S S00n as Posslble after stimulation and dressing3 
in a water bath maintained at 15°C while the other was held at 35°C^Th° 7 7  tUd polyt7 ne bags; and one side from each carcass W#? 
was measured., and shear force measurements were made on each s a m p l e ™ ^  m  £ l S S ^ UP '°  ^  ^  P

Results

* "  aPP' “ ,d “  »  »  minmes post-mottem (im m edi.l*
of pH fall subsequent to the s t i m u l a ^ X s a m e &t 3ny mea— ment time-point. T l <  
group (data not shown). Low voltage stimulation resulted in siunifi tf T PS and dld " ot dlffer significantly from the un-stimulated c°n 
stimulated samples and this was “  24 h° "  P“ '-“ rt“ >

Table 1. Effect of dm . and duration of sdmuladon on p „„ .m„r,em pH fall and shear force

f /

------- ----------------- ------ ---------

Treatment
PH20 PH»« PH . .4 hours Kgf (24 hours)

E60
E120
L60
L120
Control
Significance

6.22
6.20
6.17
6.28
6.67
***

(0.09)
(0.11)
(0.08)
(0.10)
(0.09)

6.24
6.11
6.23
6.21
6.29
***

(0.06)
(0.10)
(0.09)
(0.09)
(0.08)

6.08
6.01
5.93
6.01
6.23
**

(0.11)
(0.09)
(0.08)
(0.09)
(0.07)

11.1 (2.8) 
10.9 (2.6) 
10.7 (2.4) 
11.6 (3.4)
13.5 (2.1) 

*

Figures are means (s.d). * P<0.05, **P<0.01, ***P<0.001

Pre-rigor holding temperature effected the rate o f pH fall (Figures 1 to 6) At 3S°r the r z t*  f  a  r
regression ,n un-stimu,ated muscles while at 15°C the early post-mortem pH fall was slower, a ^ g l T  ̂ “ S a S s a ^
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appn e. s'rnilar patterns but at both temperatures the variability between samples was larger than the un-stimulated group, irrespective o t c 
intesoe *°n t'me’ ^he s^ear force values for the un-stimulated group were higher for the 15°C compared to 35 C maintained (15. vs. • )
E6o a jtlVe treatment. Similarly, the stimulated treatments also had higher shear force values from the 15 C held samples (1 . vs 

vs 11.5 — L60) although the range of values were larger in the stimulated muscles maintained at 15 C.

SwC,USions
SUbsen°lta8e stimulation is effective when applied up to 20 minutes post-mortem, producing a significant reduction in pH although the 
¡tipjj fU|int PH decline did not differ from un-stimulated samples. Shear force values were also significantly reduced. However, t e variation 
aninia,a between animals was large and the range of values was equivalent to, and in some instances higher than in the un-stimu ate 
teipp S’ su8gesting variation in the response to stimulation between carcasses. When the samples were maintained at constant pre-ngor

t*1's variation continued and was more evident in the 15°C samples. Furthermore, at this temperature, the pH o some samp es 
There , durin8 * e  early post-mortem period, suggesting ATP re-synthesis accentuated by a direct temperature induced rise in muscle pH. 
Haip,SU ting slower rigor onset was reflected in the wider range of shear force values. Since the variability was present when samp es were 
atiiip l1! ^  at constant pre-rigor temperatures, it would appear that the response to low voltage stimulation is determined largely by t e 
rig0r o h‘St0ry rather than by processing conditions. Variability in the response to low voltage stimulation will contribute to variable time to 
sPecifinSet an^ tenderness development, and is likely to restrict its commercial application in plants where early attainment o a ten erness 

c3tion is required.
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in ui,6.*' ^ ecI 35“C pre-rigor holding on pH decline
nUn»'n>ula,ed muscles

Figure 5. Effect o f I5*C pre-rigor holding on pH decline in muscles 
Figure 4. EfTect of I S’C pre-rigor holding on pH decline in stimulated at sticking
unstimulated muscles

Figure 3. EfTect of 35°C pre-rigor holding on pH decline in muscles 
stimulated at 20 minutes post-mortem
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Figure 6. EfTect o f I5*C pre-rigor holding on pH decline in muscles 
stimulated at 20 minutes post-mortem
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