achtschweinen

mstitly

Tierzucht "Schoonoord" - Zeist, die Niederlanden

objektiv festzustellen, wieweit nach der elektrischen Betaubung "das

wie altet wird una wieweit uss

Wenn dies nicht

war, wurde versucht anzugeben, unter welchen Bedingungen die

Spunkt erreicht konnte. Ebenfalls wurde untersucht, wie lange eine durch elektrische Bet:

; ubung
Qworgerufene Bewusstlosigkeit anhielt. Diese letzten Daten konnen einen Hinweis geben, in welc Zeit
BERY)

M:n der pe iubung die Tiere entblutet werden mussen,

k\ G]ektrmcncephalmgraphischo Untersuchung bei Schweinen bei verschie elektrischen Betaubung

e

rl;uen beschrieben.In dem Versuchsplan sind alle Faktoren, die moglicherweise Einfluss auf die

1q

€n

* Wle die Spannung, die

S aubungszeit und das richtige Anbringen der Elektroden der

Bay:

ety
duh

Ungszange wahrend der Betaubung, eingebaut.

Ay

bGUIw“rdc die EEG-Untersuchung nach elektrischer Betaubung mit konstanter Stromstarke (50 Hz, Wechselstro
snhriebEH. Das Ziel dieser Experimente war, eine statistisch zuverlassige Schatzung uber die Stromstarke

N30

binen 2u konnen, welche notwendig ist, um in minimal 90% der Falle eine effektive Betaubung zu garantieren.

S

%Ce effektive Betaubung ist wie folgt definiert: Das Auftreten eines epileptischen Anfalls innerhalb einer

D ;mée, ausgelost durch elektrischen Strom.

&WbElnflusg der Entblutung auf die Hirnaktivitat wurde bestimmt. Gemessen wurde die Zeit zwischen dem

. lutungsstich und dem Verschwinden der Hirnaktivitat infolge des Blutverlustes. Aus diesem Teil der

RtprSUChUngen konnten auch einige Schlusse fur das Schiachten gezogen werden.

e
terhj vendet

0 wird diskutiert,auf welche Weise die Ergebnisse der vorliegenden Arbeit in der P

und
Kon + . - ) y . p o JLF .
N °0trolliert werden konnen. Ebenfalls wird auf die Sicherheitsaspekte fur das Bedienungspersonal ein-—
8eg ;
an s > A 2 . - . . e
88n. Schliesslich sind noch die ersten Ergebnisse aus den Untersuchungen mit einer automatisierten
ks
125 o oo L e 5
*Schen Betaubung von Schlachtschweinen angegeben.
8
8t s
;\\\\\\;ngitunning in pigs.
V1
HOENDFRI(F“\
“RKE]
Iy
Sty
1tu & F . . 3
te for Anima Husbandry "Schoonoord" - Zeist, the Netherlands
I
otis.. e L A : . ’
Co s4tions were initiated with the objective of determining if and how long after stunning "'the

%@ra - . In those circumstances where this did not happen criteria are given for successful

Thh L]0n81 conditions. Furthermore the length of time evoked unconsciousness lasted, was investigated.

The&:ould give an indication about the limits of the bleeding time.

0 fe“thonuss of several electrical stunning methods have been investigated using electro-encephalography
Moy

Vo tafltOr the effects. The experimental equipment and procedures included all relevant factors such as

Ry i Current, time span of stunning and the location of the electrodes of the tongs during the stunning

G are de

ribed in which the stunning was effected with a constant current level
DRSS . : e " , S 51 e
£ different magnitude). The aim was to determine (statistically) a current level which was required
Py 'St a 907 effective stunning rate. Effective stunning was defined as follows: Electrical current
L | 3
The and resulting in a generalised epileptic insult within one second.
oy
pery

ments on the relation between bleeding and brain activity are reported. Important in this respect
t I

h
€ det

e€rmination of the time between the moment of sticking and the appearance of brain function due

b1,
04 o y 3 : i 9 ;
b 1053. From this part some conclusions were drawn in relation to the so-called "ritual slaughtering"
ley
More = o o ¥ 9 ¥ ¢ . ‘ . "
%mtr “® 1t 1s indicated how the experimental results might be applied in practice. Also appropriate
0]
me; < . : . . « o
%su fasures for guaranteeing the security of the stunning operator are discussed. In addition the firs
t
ts

given.

Obtas 3 . o . . v
Ptained with properly modified automatic stunning equipment are
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L'étourdissement &lectrique de porcs.

R. HOENDERKEN

Institut de recherches zootechniques "Schoonoord" - Zeist, Pays-Bas

Le but de cette recherche &tait d'examiner dans quelle mesure 1'&tourdissement électrique du porc de
boucherie répond aux impératifs fixés par la loi. On s'est efforce de determ1ner ob]ectlvemeﬂt
mesure A levée le plus vite possible et Lle u
ONE 2e uu“puafbe” Dans les circonstances pendant lesquelles ceci ne se nrndulx de
easayalt de demcntrer quelles conditions garantiraient les normes préscrits. Aussi on examinait combien
temps se prolongeait la perte de conscience stimulée par 1'&tourdissement électrique. Ceci pourrait etre
une indication de la perlode dans laquelle les animaux doivent étre saignés.
On a décrit la recherche €lectro-encephalographique des porcs aprés plusieurs méthodes d'étourdissement
€lectrique. Dans le projet d'essai sont mentionnés tous les facteurs d'observations, comme par exemple
1'influence du placement des &lectrodes de la pince d'étourdissement pendant 1t LLOUrdlSSLmenL.
On a aussi décrit la reche rche €lectro-encephalographique des porcs aprés 1'@tourdissement &lectrique, o
une intensité@ constante du courant (3 50 Hz Lourant alternatif). Le but de ces expériences &était de oqn;
une estimation, statistiquement justifide, de 1'intensité du courant, qui est nécessaire pour garantir 2
moins 90% de cas d'&tourdissement effectif. Il &tait donc nécessaire de définir ce que 1'on comprend p3?7
étourdissement effectif dans le contexte de cette thdse. Cette définition est la suivante: provoquer che?
cet animal en 1 seconde un mal épileptique géndralisé 3 1'aide de courant €lectrique. : de

pas, of

HVeC

: e i Sy » o RS en
L'influence de la perte du sang du porc sur 1l'activité du cerveau etait déterminée. On a examiné combl€ re

' P g F : d suit
temps il se passe entre le début de la saignée et le moment ol la fonction du cerveau s'Bteint par }f ard
de cette opération. En méme temps on peut tirer des conclusions de cette partie de la recherche a 1 €&
de quelques aspects importants du soi-disant abattage rituel.
On a indiqué de quelle fagon on peut appliquer cette méthode et moment se conformer aux résultats de r85

_l
recherche sur celle-ci. En méme temps les aspects de sécurité pour les employés de 1'abattoir sont tT@ ﬂmﬁ
Enfin sont présenté@s les premiers résultats des expériments concernant 1'automatisation de 1'étourdiss®”
€lectrique de porcs de boucherie
DJIeKTpUYEeCKOoe OrJIylleHHe CBUHEeH.
Op. P.I'YHIEPKEH
HUU XuBoTHOBOmcTBa "Cxoonoopn", r.3e#ict, Tonmnaumous
)
i qepe

[lenb, KOTOPYI MCCIeOOBAHUAMH IIpecieloBalii, COCTOSAJACh B TOM, YTO6H YyCTAHOBUTH, eC”Y‘TvﬂH d 4e
KaKOH IIPpOMEeX4YTOK BpeMeHH IIoCJie OI'JIYHIeHUuSA "Kak MOXHO CKOpee HCYe3HeT CO3HaHue H uag;ﬂ 37
COCTOfAHHE IIOTepu CO3HAaHUA BTeYeHHe IOOCTATOYHO OOoJIToI'o nepuona". Iona Tex ciiydyaes, K
IPOU30LUIO, OHJIKM COCTAaBJIEHH KPUTEPUH A 3PDeKTUBHHX OBCTOATEIBCTB. ~g0m0

B nmanbHeNmeM OHJIO NPOH3BENeHO HCCIeNOBaHuWe INPONO/KUTENbHOCTH INOTEepH CO3HaHus, 49TO B e
oYyepenb MOIJIO OH IOCJYXUTH B KadeCTBe IIOKas3aTesii OU'PaAaHUYEHUS BpeMeHH KpOEOHCTequMHéMOT
Y cBUHeN OBUIM BHEIOPEeHH 3JIeKTpOo-3HUedanorpadpuyeckue TEXHOJIOIWH.CHaAvasa NpUBEemeHO Dacoﬁl
3HaAYEeHUsA FEG DAHHOI'O BHUIOA HUCCJIENOBAaHHA, a IOCJe TOI'0 — ONHCaHHUEe XUPYPTHUYECKHUX we’ggﬁ k¥
NIpMMEHsIeMEX IJ18 BCTABKH B Yepell 3JIeKTPOOOB, 3alUCHBAWMUX pe3yJabTaTH IoKazaHuh yCT
OT'JIYIWEeHUS . 68
Janee npuBeneHO OIUMCaHHE 3SKCIEePUMEHTOB C 3aluChbl EEGs B YCJIOBHUJX KOTODHX ornyueHue Tw
OCymeCTBJIEHO MNpH MOMOmMM CHJIH TOKAa NOCTOSHHOTO 3HadeHMA ( 50 Trepl, pas3JIMuHOM CHJIH) meg»
3KCIEPTMEHTOB COCTOfAJIaCh B CTATHCTUYECKOM OIpelesIeHHM TaKOM CHJIH TOKa, koTopas ABJ LHO0E
HeoGxomuMoM i nonydyeHus 30PeKTHBHOI'O OIJIYMIEHHUA II0 KparHell Mepe Ha 90%. Henecoocpi
Or'NyuleHHe OIlpenesiIflT KaK CllefyeT: IMPUMEeHEeHHEe TaKOT'o 3JIeKTPUUYEeCKOT'O TOKa, criencTBHE!
ABNAETCA BCeOOMUN SMNUJIENTHYECKHN HHCYJIHT BTEUYEHUE ONHON CEeKYHIH . moﬂﬁ
[IpuBenmeHO coobmeHHe 06 3KCIEepUMeHTax, HalpaBJ/IeHHHX HACBA3b MeXOy KpOBOHCTeuYeHUueM
OeATeNbHOCTEI.B 3TOM OTHOWEHHWH BaXHOE 3HauYeHHe HMeeT OllpeleBJjIeHHe HeoBXOoIouMOoIro -~
MIHOBEHHEM YyKOJIa U HCYEe3HOBEHHEM MO3TI'OBOH HOEsATeNIbHOCTH BCJIeOCTBHE IIOTEPH KPOBH ~
U3 3TOro penlanT HEeKOTOPHE 3aKJIVUEeHHsI, HUMenmHe OTHOumEeHHEe K TaK Ha3HBaeMOMy "pyxryar11 KHO
CBepx TOI'O MNPUBOOUTCHA COOCmEHHEe O TOM, KakKuM O6pa3oOM pe3ynbTaTh NPUBEOHHX OINHTOB M(e .
BHEIPHUTH B NPAKTHYECKYK XH3HB.CKOa OTHOCATCSH TakKXe KOHTPOJIbHHE MepONpHUATHS, a0 ﬂe
rapaHTHe Ui 6e30MacHOCTH 3aHUMawmeTOCHs OIJIyIeHHeM XUBOTHHX paboTtuka. Kpome TOIrO np#

1@
v
pe

nepBhle Pe3yJIbTAaTH, IOJIYyYeHHHE IIpH IIOMOMH IIPUMEHEHHS YCTaHOBOK OIJIYHNEHUS .
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Sfrical stunning of pigs for slaughter

R
* HOENDERKEN

3
K&Sea

ch Institute for Animal Husbandry "Schoonoord", Zeist, The Netherlands

slaughter in most countries is regulated by law. It

diee € goal of these investigations was to assess objectively to what degree these requirements were met and how
Bfe 3 3
an “Tent usual stunning methods were in practice. Experiments were set up with the objective of determining if

ac
Ow long after stunning the consciousness disappeared and the unconsciousness period lasted.

The Z;%l and methods 3 i ; ‘ ‘ } ,
ey, tIeCtlveness of several electrical stunning methods were investigated using electro-encephalog¥aph1c equip-
O monitor the effects. The electrodes for recording the electro—encephalogram (EEG) were surgically in-
d in the skull of the pig to make contact with the dura mater. The stunning experiments took place approxi-
ctors which

er
e
Mg
elv : ; : 3
are .7 18 hours after surgery. The experimental equipment and procedures included most relevant

tmmDZESEUt in practice in the countries of the EC (VON MICKWITZ and LEACU, 1977), such as voltage, current,

adq Pan of stunning and the location of the electrodes during the stunning act. Furthermore other factors were
ESE‘SUCh as the type of stunning toggs and.the condition of the §k1n $dry or wet). All these factors were

A, lgated at different levels (multifactorial experiments). The investigated levels were:

Oltage : 1) 70 volt 2) 180 volt
LA 3) 300 volt 4) 600 volt
Ype of stunning tongs : 1) pair of tongs with sharp electrodes

2) pair of tongs with eroded electrodes

0 s ‘ 3) single handed tongs
Cétlon of the electrodes : 1) ear-ear 2) ear-eye
D, Uring the stunning 3) nape of neck-bridge of nose 4) eye-heart
E, i?nﬂing time in seconds : 1) 5 seconds 2) 1 second
&Qerln of the pig =L 1) dry 2) wet . ) . ‘ '
Wag N FheSe investigations it was necessary to do experiments, also with EEG recording, in which the stugn)ng
m“sibfeCted with a constant current level (50 hertz of different magnitude). These current levels make 1t
in S ? CQ determine what percentage of the pigs were effectively stunned in practice by recording the current
! during the stunning.
Mas
) X fesults of the experiments
ter Stunning experiments with 70 volts, generally there was not effective stunning (table 1).
ear-ear eye-ear
70 V 180 V 70 V 180 V
lg¢
Stunning 1 sec. 00 75 00 100
gnd 5 sec. 13 75 50 100
Stunning 1 sec. 00 88 00 100
1 5 sec. 25 75 75 100
ah
- L. Percentage stunned animals per combination of voltage, location of
the electrodes and time of application, separately for the first
) and second stunning, for 64 pigs.
iiter Stu?ning experiments with 180 volts, effective stunning was generally possible, when the electrodes of
S[uniFUHnlng tongs were located eye—ear. When the location was ear-ear at 180 volts (usually in practice) the
e ing was not always effective (table 1 and 2).
Ek%tiﬁn condition 1st stunning lst + 2nd + 3rd stunning
%r\eaOdES skin electrodes 7 = 8 n 7% X S n
+ dry  eroded 750 114 0.16 12 71 1.20 0.20 71
sharp 75 1.02 0.14 12 75 1.06 0.1% 24
wet eroded 100 1.16 0.11 12 100 1225 0.18 24
sharp 73 1.20 0.24 11 76 1424 0.23 24
Vesg, average 81 1413 47 81 1.19 93
= dry eroded 92 1.02 0.31 12 91 0.98 0.28 23
sharp 100 0.84 0.L7 11 95 0.85 Q.19 21
wet eroded 100 0.96 0515, 12 96 1.02 0.19 23
s sharp 100 0.98 0.25 12 100 1.02 .25 22
Hble average 98 0.95 47 95 0.97 89

* Overall results of the experiments conducted with 180 volts equipment under variable conditions
(7 = percentage stunned animals, X = mean amperage after 0.5 seconds, sy = standard deviation of
the average amperage and n = number of animals).
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3) Only the 300 volt and
ditions.

volt apparatus was able to guarantee effective stunning under

4) During the stunni experiments under comparable conditions (voltage, type of electrodes
time and skin condition), the level of the current was quite variable. In table

n
shown with the 180 volt experiments (0.84 + 0.17 till 1.20 + 0.24 ampere). o |

stunnir

5) The location of the electrodes and the current level used, determined whether the stunning w
not (table 1 and 2).
6) The minimal time span € g seconds (X = 66
seconds; n = 328). have to be stuck wit
after the beginning c he stunning act in order to prevent a come back (HOENDERKEN, 1978).
These results m necessary to do thresholds experiments with a constant current |
The experiments done under standardized factors (location of electrodes ear-ear and
1 second). The main result of this experiment was:
-

/) The current level which guarantees an immediately effective stunning in at least 907 of the
> J 5
pere; the 957 confidence interval for the current level lies between 0.95 and 1.20 ampere (f
1e recording of the current levels (recorded in 19 slaughterhouses) showed that 70 or 180 vol
used in several abattoirs could not guarantee an immediate effective stunning (fig. 3).
g 8

L
(

low to apply the experimental results in practice

The investigations showed that the minimal level of the amperage, 0.5 or | second after

stunning, is the essential point in effective stunning, not the voltage. When the level

0.5 seconds after the beginning of stunning was at least 1.25 ampere and the location of
stunning tong

was as good as ear-ear, it resulted in a 98 7 effective stunning rate of the

f 2). To reach this minimal current level of 1.25 ampere a voltage of minimal 240 - 300 volts
(refer to fig. 3).

sential frequence of the current is 50 hertz. The optimal frequency of stimulation for
ning is between 25 and 60 hertz, higher frequencies (100 hertz or over) appear less suita
duction of long-lasting effective stunnings (AJMONE MARSAN, 1972; CROFT, 19 BROWN, 1¢
1976; HOENDERKEN, 1978b).
ek

The most important points for the (veterinary) au

rities to control the stunning in practice
e stunning (HO \, 1978),
ntrol of the location of the electrodes during the stunning,

1) control of the current during th

3) control of the time span between the beginning of the stunning and the sticking

! e al e 999 -] percentage
B Sy L3 fective stunning P
1271 current (A) //A |
: I ’
A A /\\ AN 1 i
1,0 A N6 P 99 j
/ﬁ\‘/,/a 3 2 2 4
08 — 95
1 o
Y -
1
17
0,4 —
0.2 =1 50
T T T T T T T T T
2 4 6 8 10 12 14 16 18 20

series—-

. 1. The sequence of the constant current experi-
ments (n = 68) with different levels per 3
series of maximal 7 pigs; the number of
successful stunnings per series is given at
every point. _____1—”5
T T T T T | 1115 1,2
085 090 095 100 1,05 1,10

level of the current (A)

28’
pet¥” d

Fig. 2. Probitanalyse of the relati1oP
the percentage effective
the level of the current,
probability levels.
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