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[&@}mnm<gmndltiypn for low voltage electrical stimulation

beef carcasses

STEFAN FABIANSSON, GUNILLA .”NI:““‘“” AND HAKAN RUDERUS

Swedish Meat Research Centre, Kdvlinge, Sweden

In a previous study we reported on the use of electrical stimulation to avoid cold
shortening in beef. The electrical parameters were chosen arbitrarily. The aim of
the present work was to find the optimal conditions for low voltage electrical sti-

mulation. As criteria for efficiency we considered

= the time needed for reaching pH 6.0 in the meat
= the speed of the slaughterline and

= possible unwanted side effects

We found that precise definition of the best electrical parameters was rather unimportant.
To fullfill most demands on a method useful in practice we recommend the following

electrical conditions:

= Voltage 15 v

= Current 0.2 A

= Frequency 0.5 cycles/second
= Time 60 seconds
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In einer frilheren Studie berichteten wir von der Verwendung elektrischer Reizung zur
Verhindorunq vom Schrumpfung in kaltem Fleisch. Die elektrischen Parameter wurden nach
Belieben ausgewdhlt. Das Ziel dieser Arbeit war, optimale Bedingungen flir die elektrische

Niederspannunqsroizunq zu finden. Als Wirkungskriterien betrachteten wir:

die Zeit, um pH 6,0 im Fleisch zu erreichen,
die Geschwindigkeit des Schlachtbandes,

mbgliche, unerwlinschte Nebenwirkungen

Wir kamen zu dem Ergebnis, dass eine genaue Bestimmung des besten Parameters ziemlich

Unwichtiq war.

Um die hauptsdchlichen Forderungen einer Methode in der Praxis erfiillen zu k&nnen, schlagen

Wir folgende elektrischen Bedingqungen vor:

Spannung 1SV
5 Strom 0,2 A
v Frequenz 0,5 Perioden/Sekund
5 Zeit 60 Sekunden
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Conditions optimums pour 1

stimulation des corps bovins par de 1'&lectricité & ba

tension
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Nous avons présenté dans une é&tude antérieure notre rapport sur 1'usage de stimulation
€lectrique pour &viter le rétrécissement froid du boeuf.

Eté& chois

Les paramdtres &lectriques ont

1]

trouver les conditions

1

arbitrairement. L'objet du travail présent &tait de
optimales pour la stimulation €lectrique 3 basse tension. Nous avons considér& comme
critériums de 1l'efficacité

- le temps nécessaire pour arriver 3 PH 6,0 dans 1la

- la vitesse de la voie d'abattage et
g

- les effets secondaires, eventuels et non souhaités

R e : f ~ . ntgtait
Nous avons trouvé que la définition precise des meilleurs paramétres electriques n ét:

pas nécessaire. Pour satisfaire la majorité des ezigences d'une m&thode pratiquement

utilisable, nous recommandons les conditions Electriques st

- Tension 15 v

- Courant 0,2 A

- Fréquence 0,5 cycles/seconde
- Temps 60 secondes
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'he results are compiled in table 2

Time to reach pH 6,0 Time to reach pH 5,7 Frequency Voltage Time
(hours) (hours) (Hz) (V) (minutes)
X SiD. X Sob

1 1.97 0.47 2.64 0.59 50 50 4

s 2.04 0.43 2.79 0.62 10 50 4

3 1.58 0.36 2.24 0.58 0.5 50 4

3 1.58 0.36 2.24 0.58 0.5 50 4

1 1.44 0.25 1.95 0.36 0.5 )0 4
1.74 0.36 2.36 0.51 0.5 15 4

6 2.81 0,58 3.68 0.74 0.5 5 4

) 1.74 0. 36 2 736 U251 55 15 4

7 1.83 0.26 2.52 .43 0.5 15 2

8 1.99 0.27 2.60 0.38 0.° 15 1

Table 2. Time for the musculature to reach pH 6.0 and 5,7 after different electrical

treatments.

The effect of varying the electrical parameters was measured as the times needed to reach P!

6.0 and pH 5.7 respectively. The lowest frequency tested was found to be the most effective:
The difference was highly significant between 0.5 and 10 Hz and significant between 0.5 and
50 Hz. We therefore used 0.5 Hz in the following experiments.

The differences in effect between the four voltages tested was small except for 5 V. With 50
and 20 V fractures in the tibia of the shackled leg occasionally occurred and small diffuse
bleedings could sometimes be detected in the musculature. With 15 V no side effects could b€

detected and so this voltage was preferred.

Stimulation times of 1, 2 and 4 minutes were compared. The longer the stimulation time the
better the results, but the difference was rather unimportant from a practical point of
view. The difference between 1 and 4 minutes was only 0.25 hours for reaching pH 6.0 and
0.24 hours for reaching PH 5.7. To best fit the speed of the slaughterline 60 seconds of

stimulation was preferred.

Discussion

Earlier investigations have been somewhat difficult to evaluate in terms of what minimum
voltage can be used (Harsham & Deatherage, 1951; Shaw & Walker, 1977; Bouton et al, 1978) -
The general view, however, seems to be that voltages below several hundred volts will not
give the desired effect. Our results clearly indicate that, provided low contact resistance
is achieved through the use of needle electrodes and stimulation is performed immediately

after exsanguination, voltages in the range of 10-20 V will produce a fast pH drop, pH 5./

beaing reached within 2-3 h at room temperature.
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Because of the small difference In pH fall between the different sets of clectrical para-

Meteoyrg tested, we conclude that the precise electrical conditions may be chosen rather from

a4 practical point of view than from the effects 'm energy metabolism. However, depending on

the type of electrodes used and the way the carcass i suspended during stimulat lon, care

Should pe taken not to cause fractures and bleedings by using too high voltage.

We believe that the following condit lons will fulfil most demands on a method usedful in

Practjce 3

V”“aqn 15 ¥
"""!v;tmm:y 0.5 Hz
Time 1 min
The

Current flow will be 0.2 A (peak) with the needle electrodes used.

The Fesulting meat quality has been tested in a separate study (Nilsson et al, 1979}

’“‘.knowlmir;vment: We would like to thank the Kristianstad-Blekinge Slakterifdrening for
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