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fs;MMENTS conducted in many countries have clearly indicated that meat from electrically stimulated carcasses
P@Hre tender, as measured by taste panels and Warner-Bratzler shear determinations, than meat from gomparab]e
‘?hamU]ated carcasses. There is general agreement that the greater the applied voltage the greater is the
ihocemEHt of tenderness and commercial stimulation units throughout the world use voltages in the range 400 V -
Yia (Davey et al., 1976; Savell et al., 1979). Studies in our laboratory have shown that stimulation of beef
?t& With voltages as Tow as 45 V DC Tead to an increase in tenderness (Bouton et al., }980). The finding that
p%eslow voltages can improve tenderness has been confirmed in Sweden where a system using 15 V has been
:hsﬁst11y tested (Fabiansson et al., 1979). In Australia, only voltages below 110 V DC and 32 V AC are

ﬁmm f7¢d as Extra Low Voltage (ELV) and are exempt from safety regulations. Installation costs for ELV

W~ @tion systems are therefore minimal and thus there are financial, as well as safety, advantages in using

, ' compared to higher voltages.
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BQWEmOVtant factors in determining the effectiveness of stimulation with a particular voltage are (i) the time
WECO” the killing of the animal and the application of the stimulation current and (ii) the effectiveness of
g, "tact between the electrode system and the carcass. For maximum effect, stimulation should commence as
Myt °S possible after killing i.e. before dressing is commenced. With low voltage systems it is essential
Aijsontact be made with fat or muscle of the carcass and not just with the hide. Thi§ wiT] norma]ly'mean that
;“g“neCESsary for the electrodes to penetrate the hide with consequent risk of contamination of portion of the
:Mta§ by bacteria present on the hide. If stimulation is applied via a rectal probe the problem of carcass

_“@w‘?ation by the electrode does not occur and the animal can be stimulated as soon as bleeding is cgmp]gted
Jr s 1S a risk of ecchymosis ("blood splash") if stimulation is applied before bleeding). Early studies in
‘%nd Oratory used commercial bull electro-ejaculator probes but a robust simplified rectal probe has since
. ®Signed and is in commercial use.
AL
J“&;§per presents the results of 2 experiments, one with young steers and one with old cows, designed to

e the effectiveness of extra low voltage stimulation with a rectal probe.

,ALS AND METHODS

oot s : .
‘Eﬁodd‘rect current*, with a pulse width of 2 msec and a pulse frequency of 40 pps was used. The stimulation
90 seconds was divided into three stages;

(i) 0-30sec 25V
(i1) 30 - 60 sec 35V
b (111) 60 - 90 sec 45 V
R
f%rm]eXDEriment 4 animals were stimulated while 4 similar animals were not stimulated (controls). In
My "Nt 1 the animals were Hereford steers (2-3 years; carcass weight 160-190 kg) while in experiment
) Mmals were cracker cows of various breeds (8-15 years; carcass weight 100-160 kg).
i
j@c%ta} Probe was inserted after stunning and before hoisting the animal. After hoisting the animal was
U and when bleeding had finished the stimulation unit was switched on. The time from stunning to
M8y 10N was between 2 and 7 minutes. After stimulation the carcasses were dressed in the conventional
i L0 SPlit and the sides transferred to a holding room (air temperature 12°C). The pH of 5 muscles (SM, BF,
N ,gnd TB) was measured with a probe electrode at 1 hour after stunning. At 2 hours after stunning the sides
%thh”Sferred to a small chiller (air temperature 1°C). At 24 hours after stunning the sides were removed
:Wau €hiller and boned out. The following muscles were removed from one side of each carcass for tenderness
‘ on Using the Warner Bratzler shear device (Bouton & Harris 1972).

‘ Biceps femoris (BF) Silverside
Vastus lateralis (vL) Knuckle
Ongissimus dorsi (LD) Striploin
uteus medius (GM) Rump
"Vg soas major (PM) Fillet

Nt
Deps
Ment 2 the following muscles were also removed;

>Emimembranosus (SM) Topside
“€mitendinosus (ST) Silverside eye
¥ De?D pectoral (DP) Brisket
| O . 'Tlceps brachii (TB) Blade

RS

Qr%ti When interpreting the safety regulations the e]ectriga] authorities classify pulsed direct cgrrent_as
Current, not direct current, and therefore the maximum voltage allowed under the ELV classification
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is 32 volts (Root Mean Square) which has a peak voltage of 45 V. Thus the highest peak voltage acceptable as
ELV by the authorities was used in these experiments.

RESULTS AND DISCUSSION
THE 1 hr pH values for muscles from stimulated and control carcasses are listed in Table 1. For all muscles
?xcept the TB (blade) the differences between stimulated and control values were statistically significan
P < 0.05).
TABLE 1

Mean pH values at 1 hour after slaughter for muscles from
stimulated and control (unstimulated) beef carcasses.

EXPT. 1 EXPT. 2
(steers) (Cracker Cows)
MUSCLE Control Stimulated Control Stimulated
SM (Topside) 7.0 6.1 6.9 652
BF (Silverside) 6.9 6.3 7.0 6.4
VL (Knuckle) 7l 6.1 7.0 6.2
LD (Striploin) Zel 6.3 7.0 6.6
TB (Blade) 7.0 6.8 6.9 6.8
MEAN 7.0 6.3 7.0 6.4

For statistical significance (P < 0.05) values -for individual
muscles (between treatments) must differ by 0.3
n

The WB shear values for muscles from the stimulated and control carcasses are listed in tables 2 and 3. In

experiment 1 (Table 2) only the values for the PM (fillet) were not significantly different (P < 0.05)-t
experiment 2 (Table 3) the differences were less marked and for several muscles the differences werée no
statistically significant.

TABLE 2

Warner Bratzler shear values (kg) for muscles from
stimulated and control (unstimulated) beef carcasses.

EXPT. 1 - HEREFORD STEERS

MUSCLE Control Stimulated
BF (Silverside) 11.5 4.7
VL (Knuckle) il 6.0
LD (Striploin) 19.8 13.4
GM (Rump) 10.2 5.0
PM (Fillet) 3.9 3.2

For statistical significance (P < 0.05) values for
individual muscles (between treatments) must differ by 3.9.

TABLE 3

Warner Bratzler shear values (kg) for muscles from
stimulated and control (unstimulated) beef carcasses.

EXPT. 2 - CRACKER COWS

MUSCLE Control Stimulated
BF (Silverside) 14.2 9.6
VL (Knuckle) 16.5 9.9
LD (Striploin) 15.0 15.7
GM (Rump) 13.3 8.5
PM (Fillet) 5.4 5.8
SM (Topside) 16.1 10.6
ST (Silverside) 14.2 13.5
DP (Brisket) 12.9 13.1
TB (Blade) 10.4 10.0

For statistical significance (P < 0.05) values for
individual muscles (between treatments) must differ by 4.3
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Qetresu1ts of experiment 1 show clearly that meat from carcasses that have been stimulated with 45 V via a

th al probe is more tender than meat from similar unstimulated carcasses. While it could not be claimed

sty the_rnusc]es from the stimulated carcasses of the cracker cows were tender, even with these animals
Mulation caused a marked reduction in the toughness of some muscles.

0

qu?f thg recommended uses for electrical stimulation is in conjunction with hot boning. Because of the poor

Can ts with the forequarter and the moderately high 1 hr pH values, ELV stimulation with the rectal probe

%ceot’ 1n general, be recommended for use with hot boning. If hot boning is to be undertaken it will be
Ssary, in most cases, to use high voltage stimulation.
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L‘DDENDUM

Usg
Of the commercial stimulation unit in Australia.

A

A£03p1§te stimulation unit consisting of power supply and rectal probe is being produced commercially by an

the alian company. The approximate cost of the unit is $A600. The company has currently sold some 40 units,

q fwaJority of these have been purchased by small country slaughterhouses with a kill of 1-6 head per day. 1In

lnjy . C@ses units have been purchased by small abattoirs with kill rates of approximately 15 head/hour. The

%r01s suitable for use in abattoirs with ki1l rates of up to 30 head/hour. For abattoirs with higher

%EHQ Puts high voltage units are recommended. A high voltage unit similar to those used in New Zealand has
nstalled in one abattoir and is currently being evaluated.
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