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LAMBS AND CALVES

WALTER GIGER, JR. and RUDY WESTERVELT
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Storrs, Connecticut, U.S.A

each of 8, 12 and 16 weeks »: and thirty-two lambs, 16 lightweight
ht (45.5 kg to 58.6 kg), were divided and randomly assigned to two
(shackled or yoked) and two methods of exsanguination (stunned and non-
rate and rectal temperature were measured pre-slaughter and blood volume,
pk king loss and Warner-Bratzler shear force were determined post-mortem as in-
evels and their effects. ~ A stress index (CMCSI) was developed as a single measure of

55 imposed on these calves and lambs.

stress system for conveying, restraining and presenting calves and lambs for slaughter

2 for practicality, efficiency, humaneness and overall acceptability by the industry.
uction in stress (CMCSI) was noted for this double-rail system when compared with
of slaughtering calves and lambs. This low-stress system is designed for a capacity
400 lambs per hour. The rails are conveyorized and have an adjustable speed of
cms. per second. The basic unit 1s 13.36 meters long and will accommodate 5 to T

one time. A series of hold-down and neck-stretcher frames have been developed to proper-

calves or lambs for stunning and/or slaughter. A ten-second inter

11 between ex-
rmits complete comatization and principal bleed-out t

to occur before elevating

may be installed.

=y

leopy L8N, ety o SR . : » . ) Rorat W 2n i .

%”t on th. od raint and immobilization were shown to have individual i/or interaction ef-
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The Edunder Various stress components measured and on the stress index calculated for the calves and lambs
- Cooky the conditions of this study. The higher levels of stress were found to influence unfavorably

g loss

and tenderness of the meat from these carcasses.
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a race Holstein, 12 de 8, 12, et 16 semaines dtidge; et trente-deux agneaux, 16
3 40.9 kg) et 16 de poids lourd (45,5 kg @ 58.6 kg), étaient divisés et assignes
-vmér¥odes de contrainte pre-abattage (entravee ou mise au
. ou non-étourdie). La fréquence de pouls, la fréquence de la respiration, et la
nesurées avant l'abattage et le volume de sang, la fréquence de la saignée, le
sson et la force '"Warner-Bratzler" étaient déterminés aprés la

de tension (CMCSI) était développe

joug) et aux deux méthodes de

yendant la cuic
Un indic

niveaux de tension et leurs effets e
C mposé sur ces veaux et sur ces agneauX.

ie tension

retenir, et presenter les veaux et les agneaux

pour transporter,
son efficacité, son humanite et son

testé pour sa nature pratique,
gni ficative (P{,01) de la tension (CMCSI) etait
méthode conventionnelle d'abattre les
je 200 veaux & 1'heure ou

ndustrie, Une rédaction s
~ompare avec la

double-rail quand on le

iné 4 une capacite

de tension basse est des

sont construits comme tapis roulant et ont ur 7itesse reglable de 12,19

4 7 veaux ou agneaux

L'appareil est 13,36 métres de long et tiendre

, A A ks .
et pour étendre leurs nuques ont ete developpes

pour tenir les animaus
me il faut les veaux et les agneauxX pour 1'étourdissement et/ou l'abattage,

X ] < s
entre l'exsanguination et 1'action plete

se produire avant 1'élévation de 1'animal, On peut installer un appareil pour

je 1'entraver permet la comatisation com

automatique,

mmobilisation avaient des effets indi-

113

e, le poids, la methode de contrainte et it
ts de tension mesurés et sur l'indice de

actions reciproques sur les différents composants
conditions de cette etude. On a trouve

Pc ~ 5
POUr les veaux et pour les agneaux testes sous les
la perte pendant la cuisson et

%x de tension avaient une influence defavorable sur

Viande issue de ces carcasses,
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_NIEDRIGDRANGSTANDSCHLACHTGERATE FUR LAMMER UND KALBER

DONALD KINSMAN, RALPH PRINCE, WALTER GIGER, JR., and RUDY WESTERVELT

University of Connecticut, Storrs, Connecticut. U.S.A.

Sechsunddreipig Holsteiner Stierk#lber, je 12, 8, 12 und 16 Wochen alt; und zweiunddreipig Limmer, 16d
Leichtgewicht (33.6 kg bis 40.9 kg) und 16 Schwergewicht (45.5 kg bis 58.6 kg) , wurden eingeteilt W
unregelmipig zwei Methoden Vorschlachtenzligelung (gefesselt und angespannt) und zwei Methoden
Exsanguination (bet#ubt und unbetdubt) zugewiesen, Pulsschlag, Atemmap und Rektaltemperatur wUrde? ner”
vor dem Schlachten aufgeschrieben; und Blutgehalt, Verblutungsmap, pH der K8rper, Kochverlust und War
Bratzler Schubkraft wurden nach dem Tode als Anzeiger der Drangstinde und ihrer Wirkung festgestellt“
Ein Drangindex (CMCSI) wurde als alleinstehendes Map des diesen Limmern und K#lbern auferlegten
Drangstandes entwickelt,

und umwf

und
ange®

Ein Doppelgleis- Niedrigdrangsystem fiir das Transportation, Ziigelung und Uberreichen der Kilber
fir das Schlachten wurde entwickelt und flir das Anwendbarkeit, Leistungsfihigkeit, Menschlichkeit
allgemeine Annehmbarkeit in der Industrie untersucht. Eine bedeutende (P ,01) Verminderung des Dr
(CMCSI) wurde fiir dieses Doppelbahnsystem festgestellt, wenn es mit der konventionellen Methode des
Limmer- und K#lberschlachtens verglichen wurde, Dieses Niedrigdrangsystem ist fiir eine Kapazitdt o
200 Kdlbern oder 400 L¥mmern pro Stunde gedacht, Die Bahnen sind am laufenden Band und n eine 1336
regulierbare Geschwindigkeit von 12,19 cms, bis 30,48 cms, pro Sekunde, Das grundlegen rerdt ist P
Meter lang und wird 5 bis 7 Kilber oder Limmer zu einer Zeit unterbringen, Eine Reihe , Niederhal
und Halsstreckgeriisten sind entwickelt worden, um die Kilber und Limmer richtig zu ziigeln und zum
Betduben bzw, Schlachten zu Uberreichen, Eine 10 Sekunde Pause zwischen Exsanguination und Fessell
ermdglicht totale Schlafsucht und allgemeine Verblutung vor dem Hochheben des Tieres, Automatische
Fesselung kann eingebaut werden,

Es zeigt sich, dap Alter, Gewicht und Methode der Ziigelung und des Festhaltens individuelle bzwWe ser
wechselwirkende Ergebnisse auf die verschiedenen Drangkomponenten und den Drangindex, die fiir dle.un
die Voraussetzungen dieser Arbeit untersuchten K#lber und Limmer kalkuliert werden., Es stellte sich
heraus, dap die h8heren Drangebenen den Kochverlust und die Zartheit des Fleisches dieser K¥rper
unvorteilhaft beeinflussen,

L.oEHUM / CTPECCE /

METOTI RARAS TRTUT U ATHAT 1D UIRKEAM 1
METOJLl 3ABOf TEJHT U ATHAT IIPK HU3KOM H

T AT R TT IIOMIT DATERA TIDIAL VATTTE . - y 1T . - FATTD RE
JOHAJIIBIT KMHCMEH, PAJb® NIPMHC, YOJITEP LKAAZEP KH. m PYIV BECTEPBENGBT.

YHuBepcuter B HonHeTukar, Cropps, Hounermkar, CIIA.

Tpunuares mecTh TendaT YoABCTHH / Kamnas OIOKMHE U3 HUX 8,12 u 16 Hegens oT pomy /
¥ TpDURLATH ABa fAArHeHKa / 16 HeGoabmoro Beca, OT 33,6 KI' [0 10,9 Kr, u 16 Goapmero
OT 45,0 KI' B0 58,6 Kr / Ounu DasfeneHH X Ha BHOOD NOLBEPramuch ABYM MeTONAaM
¢urcanuy neper 3a6oem / CTPEHOKMBAHME U 3aKIDYEHME NOL ApMO / M IEYM MEeTOoLaM
06eCKpoBAuBanHuA / npu BO3NEHACTBUM TOKA U 6e3 Hero /. llokasarenu ceppuebueHns, OHXE"
HUA U BHY TPUMBIIEUHOM TeMIepaTypH USMEepsANUCh Iepel 3a60eM MUBOTHHX; OOBEM KpOBH,
noxasaTendb yTeuKd KpoBu, pH Tymm, yTe uka npm o6paboTKE ¥ KPENoCTh 06pabGoTKM WKYPH
no MeTony YOopHep-BpaTujiep Onpenensauch mocle 3a60f ¥ CAyKAJX NOKa3aTeNsMu ypo BHEH
HanpAxeHUsa u ux BoRLekcTBuu. llokasarend Hanpawerus /CMCS1 / 6unm npuHAT B KauecT-
Be EAMHCTBEHHOA MEpH CTENeHM HaNpAKEeHUs, BO3LEACTBOBABNET0 Ha ATUX TENAT U ATHAT.

CucreMa OBOMHOI'O Oorp aml U ¥ HUBKOI'O HANpPAKEHUS IPUMEHANAach HJs IIOATOTOBKHU TelfiT
M AMHAT K 32000 M MUCHHTHBAJACHh Ha ee IPaKTUUYHOCTH, 3QPEeKTUBHOCTH, UENIOBEUHOCTH
¥ BCEBO3MOMHOKN NPUIOOHO CTh B NpPOU3BOLCTBE. HPM CucTeMe IOBOMHOI'O OrpamlieHus 3aMe-

yaloCh 3HauuTenbHOe / P € 01 / yMeHbUeHWE HANpAKEHUS N0 CPABHEHMD C OOHUHHM Mc:c”fﬁf
32004 TeNAT M ArHAT. CUCTEMa HUSKOTO HANDSKEHUA Npejnojgaraer mpomyck 200 TensaT ¥ jj;,
ATHAT B uac. CucreMma HBOMHOTO OrpaxieHus CHaOKeHa KOHBeiepoM, KOTOpHA nBuxeTcH C A

TATOYHOM CKOpoCcThD - oT 12,19 cm mo 30, CM B ceK. OCHOBHOE JeleHUE KOHBeidepa e

OJIMHOU 1:,56 M IIO3BOJNAET pPpacMeCcTUTh Ha HEM OT..5 a0 7 TenAr UiIn ATrHAT B OLHO
> ”pﬁMCHHH&Cﬁ cepud PaMOUYHHNX CTpEHOr QKHCMpyMMMX M 3aHKpPpeINAnIUX MED
yT O0OH MaOﬂWpCBaTB U IIOLI'OTOBUTE €ro K OTIyUWIEHUE / MOKY / Mﬂﬁ 3abom. UHT
CEeK. Meauly OU&CKQOBHHB&HM@M N CTpEeHOXMEaAHUEM oOeclneyuBaeT IIOJIHYD IIaCCUB
HyR YTEeuRry KpoBM LO TOI'o, KakK HMBOTHOE INIoHUMapT . BoamoiHO &BTQM&T.CTPCHQHMB@H“E'
rrEHCMY

n

haK INOKa3aHO, BO3pacT, BeC, METO[ YL epruBaHU A U1 obecleuyeHud HENIOLBUXHOCTHY IIO
W VUHIMBULYaJbHO BO3LNEUCTBYRT Ha pa3iiiyHbe COCTaBHHE YaCTU HAIPAKEHUS U ero
J¥, OIlpeJelleHHhHEe Ha TeJasaTax u AMHATax, UCNOJAB30BAHHHX IJf A&nhOFO MBFWGHMH.UORCC
BHCOKME YPOBHU HAIY {(EHUA, KaK OKa3aJoCh, Heblaronpus THO BO3LEUCTBYRT Ha yTetu
IIPpK OUPaAUOTHE U HEeXMHOCTH MAca Y 8Tux Tyim.
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INTRQWCTION

i i tates an-
DDFOXi 111i 1 re processed for meat in the United S
may illi and three million calves a o} T
?mll. oglzheleven gllilzgoi:m::e million lambs and 500,000 calves are slaughtered by go:ﬁ:iep::;iluzon_
SFOe hag be::e - ::ed relative to the .stress to which these @eat animals are exp;;: e
);:0: Wring the::pizstraining, shackling, hoisting and positioglngdfgr Bi;:g::eiéress undg: oy

P d an‘index develope oc .
8 me t et al. (1974) an ; : i g
laumner °::3§:go:§ ::;t::v:;risﬁs_zteps in the sequence. Other scientisis (fzggk:iéui2§§; igng:tzsns_a;
b ond Kropf et af., 1973) have investigated animal stresslunder long-‘t;rr;lm8 deilt e
ects o?_str;;s on meat properties. However, very little researc gt i My N
ot time of and during slaughter on the ultimate prgduct. Fro? bot:e:n um
eTe is a real need for further research in this vital area of con .
P
Ry, PROCEDURES

. 8 8 conducte to t e a method o Ol tab y and efflClelltly presenting calves and lambse
a“il d determin method of comfor i g
. hEr K that would meet producl‘.lon line requirements yet ilmpose a minimum of stress on the animals for
0 Or non-Kosher procedux‘es.

- test natural com-
mr?N Many ideas and devices examined it ultimately evolved that‘both gpeclei)sizweidfzzz Zf Moo
Honi: least Stress when suspended in normal attitude on th r:llgc(gigzzz - mg:e o o AL uag
Men o8 and g i . This pattern then became the basi : ' sy
thtAY uﬂi:r:;;:n Ofl§x$::gr:tself toppractical use in plants of varying produ;tl:ntigezizéya:;mascertain
G 31ngle ok i i Stress comparisons were conducted throughou

he Far multi-species operations. re

eetlve“eﬂs of the developing systems toward meeting all criteria.

g : ; i -two lambs, 16 lightweight
(3Lgy\slx Holstein bull calves, 12 each of 8, 12 and 166wee§s ozr:ggingzdtZ;gtian;omly as;igned o
me“mdgg Yo 40,9 kg) and 16 heavyweight (45.5 kg. to 58.6 kg), w

ah\at f Pres aught :
ods X gul n ( stunned and
VQI unne ghter restraint (Bhackled or Yoked) and two meth of exsan, natio

hter and blood
+ Heart rate respiration rate and rectal temperature were mea:u;:: ::i:l:zfer;ined ol e
ﬁa<n§3 bleed~out rate, c;rcaas pH, cooking loss and Harner-Bratzle:h:hg:;ne:ticut i st
Ihd‘x Eg:tors of stress levels and their effects. A stress index,
CS

was developed as B le easure o t (o) tress osed on these calves and lambs.
P a sing m ur f the degree f str imp

T

$ Anp DISCUSSION
foie the doub)
ing g 2uehter,
Qnd e"lce em

s i s and lambs
€ rajl system (Figure 1) was established as a feasible method of E:sszg;;gga:?i:epen e iR
Several zarameters were evaluated. Initially, a small,.alr—;peiavel For EtBRsES ARty
Ploying the double rail was developed (Figure 2)'t9 examine tl; eduction dit nEieh an A
eateq” (wiility to small and/or existing operations. A significant (P{.01) re tional methods. Once proven
eaﬁed (“eﬂtervelt et al 1974) for the double rail system compared w}th conven I ol
ble 14 equally adaptable to both species a double rail conveyor with a cayzilay A PR oty
th!gn Lanpg ber hoir waz constructed (Figure 3). Each rail is 4.12 cms wide wi d if:in d chuth N c1 e
ﬁde i WO rajls; the rails are 76.20 cms. above the floor and are conveyorize s:cond S Te ateatel
&ta;y o °°nvey0r'travels at an adjustable rate of 12.19 cms. to 30.48 cms. $GP7 e L
nme. Poing, The basic conveyor is 13.36 meters long and will accommodate 5 to

: g - es
Ve taneously With the evolution of the double rail system a series of ho}d-dowgiogezfai;;:::hz;iZi:: e

naeeVelope to pro erly restrain and present calves and lambs for stunnlnglgn b gt gpin (b
&Mmalc?nds has peen gefermined as adequate time from exsanguination to shack ;ng i b P
“bah‘lg fully comatized in that period (Nangeroni and Kennett, l963).( There or:ge b i o S
lnthaer~h01der were synchronized to allow orderly transition of the gnlmal from b B
Qumalt S lapse Tinc straining frame, guided by tracks in the side of the ctﬁ ;nimal. iy o)
rQPPe omes +, re;t onet;: conveyor and travels the length of the conveyor with the
Ay o OWing transfer of the shackled animal to the overhead rail.

t .
nﬁ:m&tic Bh&ckli d lambs from this system has also been investigated but :otsi:rf;:Z:go:stgf
1%"1{;90”‘ t gge:facai::s :ctical however, utilizing approximately 30 volts AC postexsangu
R - &ng index tthhindplegs for,mechanical, automatic shackling.

e ‘ . . . . 8
Qn%h251ght' Method of straint and immobilization were shown to haye individual ;nzégrf::t:;:czzize:fizgt
hlbstVEPio“B Stres % nte measured and on the stress index (Figure 5) calcu ;ound i
fhm’ﬁ red Undep t:eczzzgzzions of this study. The higher levels of stiress were

b
P ® Cooking loss and tenderness of the meat from these carcasses.
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Several methods of enticing animals on to a moving conveyor were investigated. These included a Curveetsh
e

to the point of entry, a "wobbly wedge" to spread the legs as the animals approached the convey0r7 a :
slippery slide onto the conveyor and darkening the general transition area. Other methods of enticem

being explored such as sound, odor, sight and example as well as crowding gates.

CONCLUSIONS

L
A double rail conveyorized system for presenting calves and lambs for slaughter in an efficient, prgcﬂﬁrwy
rapid and humane manner has been developed. This system includes special procedures and equipment fo;s ef
fer, restraint, presentation, exsanguination and shackling at a maximum rate of 200 calves or 400 lan the
hour. A significant (P{.01) reduction in stress was noted for the double rail system when compared hif
conventional method of dispatching calves and lambs. Patents are pending on a number of features of ?vﬂiwh
system which will be available royalty-free to the industry through the courtesy of the Council for Llrd1w
Protection, Inc. (40 Wall Street, Room 5300, New York City, New York 10005) which supported this rese?
a major extent.
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Sr cCMC MAXIMUM WEIGHTS ASSIGNED
RESS
| STRESS :
RANTING TO INDIVIDUAL STRESS FACTORS
INDEX .
VERY 5 System A SYSTEM B
EXTREEM : f
STRESS 4 HeaeT HEART
Rate RATE
2.5 HAX.
8 ol
EXTREEM 3.0 MAx.
STRESS 7
RespieaTion
6 ResPIRATION RaTe
a3
Rate 2.5 Max,
MODERATE
S::e':s - 5 = 3.0 Max,
BLeeD- ouT
5 VoLuME
BiLeeo-ouT
3 - VoLuME 2.0 MAX,
EEG
SLGHT 2.0 Max i5 2
0 Max.
STress 2 -
RT; 0.5Max RT-)O.S MAX
4 CpH; 0.5 Max CPH',O-5MAK
BpH; 0.5 Max BPH;O.SHAX
CL; 0.25 mMax, CL;0.25 MAax
e I MT; 0.25 MAx, MT;0.283 Max

SYSteM B INCLUDES ELECTRENCE PHALO GRAM A5 STRESS FATOR

CL= Cookine Loss BFH = Buon PH

MT = MEAT TENDERNESS R T = RECTAL TEMPERATURE

CpH=Carcass pH EEG = ELECTRO ENCEPHALOGRAM
Fia. 8. COMPONENTS AND RATING OF

CONNECTICUT MULTI COMPONENT STRZSS |NDEX
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