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^ 3.6 H o l s t e i n  b u l l  c a l v e s ,  12 e a c h  o f  8 , 12 and 16 w e e ks  o f  a g e ;  and t h i r t y - t w o  lam b s,  16 l i g h t w e i g h t  
""^ode t o  40 .9  k g )  and 16 h e a v y w e i g h t  ( 4 5 - 5  k g  t o  5 8 .6  k g ) ,  w ere  d i v i d e d  and r an do m ly  a s s i g n e d  t o  two

^s l a u g h t e r  restraint (shackled or yoked) and two methods of exsanguination (stunned and non- 
bleei *>• Heart rate, respiration rate and rectal temperature were measured pre-slaughter and blood volume, 
S w  rate- carcass pH, cooking loss and Warner-Bratzler shear force were determined post-mortem as in- 
%  „.rs of stress levels and their effects. A stress index (CMCSl) was developed as a single measure of 

°f stress imposed on these calves and lambs.

raif. low stress system for conveying, restraining and presenting calves and lambs for slaughter
hv, _ •> 17 , ji ______« vv-4- >-> -i "1 -i + -ir Vixr + Via i

Sree

Si*--de'
*'8ignif °Ped M d  tested for practicality, efficiency, humaneness and overall acceptability by the industry. 
he con, °ant (P<-01) reduction in stress (CMCSl) was noted for this double-rail system when compared with 
!^00 !®fional method of slaughtering calves and lambs. This low-stress system is designed for a capacity 
„ • 19 0 lves per hour or 400 lambs per hour. The rails are conveyorized and have an adjustable speed of 

30.48 cms. per second. The basic unit is 13.36 meters long and will accommodate 5 to 7 
:y *est° laa* 8 at one time. A series of hold-down and neck-stretcher frames have been developed to proper- 
!^euinatln « 4  present calves or lambs for stunning and/or slaughter. A ten-second interva- between ex 
^  ^imal0” 3,111 shackling permits complete comatization and principal bleed-out to occur before elevating 
 ̂ * Automatic- shackling may be installed.

1 w •
method of restraint and immobilization were shown to have individual and/or interaction ef-on fhe

Cook;
unde

various stress components measured and on the stress index calculated for the calves and lambs 
r conditions of this study. The higher levels of stress were found to influence unfavorably, - vwuui KAU11D W J. UliiU ^ * * ---  ---O-----
6 loss and tenderness of the meat from these carcasses.
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; P°idsl i - Veaux mâles de l a  r a c e  H o l s t e i n ,  12 de 8 ,  12, e t  16 semaines d ' â g e ;  e t  t r e n t e - d e u x  agneaux,,16 
0hatard ! 86r ( 3 3 .6  kg à 40 .9  kg )  e t  16 de p o id s  lo u r d  (4 5 .5  kg â 58 .6  k g ) ,  é t a i e n t  d i v i s e s  e t ^ a s s i g n e s  

u*  deux méthodes de c o n t r a i n t e  p r é - a b a t t a g e  ( e n t r a v é e  ou m ise  au j o u g )  e t  aux deux met odes de 
1 ?6l:atut ! a t l0 n  ( é t o u r d i e  ou n o n - é t o u r d i e ) . La fr é q u e n c e  de p o u ls ,  la  f r e q u e n c e d e  la  r e s p i r a t i o n ,  ^e t  l a  

U  ca r e c t a i e  é t a i e n t  mesurées a va n t  l ' a b a t t a g e  e t  l e  vo lume de sang, l a  f r é q u en c e  de l a  s a i g n e e ,  l e  
¿ t o ^ a r « s s e ,  l a  p e r t e  pendant l a  c u i s s o n e t  l a  f o r c e  " W a r n e r - E r a t z l e r "  é t a i e n t  d é te rm in es  a p r e s  l a  _ 
^  seu le l n d l c a t e u rs  des n iv e a u x  de t e n s io n  e t  l e u r s  e f f e t s .  Un i n d i c e  de t e n s io n  (CMCSl) é t a i t  d é v e lo p p e  
} ^   ̂ mesure du d e g ré  de t e n s io n  im posé sur  c e s  veaux e t  sur c e s  agneaux.

S  l 'aba t !  d o u b le - r a i  1 de t e n s io n  b a ss e  pour t r a n s p o r t e r ,  r e t e n i r ,  e t  p r é s e n t e r  l e s  veaux e t  l e s  agneaux 
bSPPtabU i t ' g e . é t a i t  d é v e lo p p é  e t  t e s t é  pour sa n a tu r e  p r a t i q u e ,  son e f f i c a c i t é ,  son humanité e t  son 

i? v4e Po, g é n é r a l e  par  l ' i n d u s t r i e .  Une r é d a c t i o n  s i g n i f i c a t i v e  ( P < .0 1 )  de l a  t e n s i o n  (CMCSl) é t a i t  
*  « t  1 - r  Ce sys tèm e à d o u b l e - r a i l  quand on l e  compare a v e c  l a  méthode c o n v e n t i o n n e l l e  d p a î t r e  l e s  
ac-. l e s aeno,.. ..  _ . . . .  j . i  i t é  de 200 veaux a l ' h e u r e  ou

r\ e sys tèm e a d o u b l e - r a i l  quand on l e  compare a v e c  la  mecnoue lui  % .
s > e a U)t , a8neaux. Ce sys tèm e de t e n s io n  ba ss e  e s t  d e s t i n é  â une c a p a c i t é  de 200 veaux a 1 heure  ou 
là 9 ad*  h eure .  L e s  r a i l s  son t  c o n s t r u i t s  comme t a p i s  r o u la n t  e t  on t  une v i t e s s e  r e g  a )  e e 
* fo is  pa r  secon de .  L ' a p p a r e i l  e s t  13 .36 m ètres  de l o n g  e t  t i e n d r a  de W  7 veaux ou agneaux

é - , - „  j . . . . Z  1 —  „ „ „ r -  éi-nndre l e u r s  nunues on t  e t e  d é ve lo p p es
i s .  V ™ 8- pa r  secon de .  L ' a p p a r e i l  e s t  13 .36 m ètres  de l o n g  e t  t i e n e r a  ce  • a , ,

î t e teni br>e s é r i e  de c h â s s i s  pour t e n i r  l e s  animaux e t  pour é t e n d r e  l e u r s  nuques ont  e t e  d é ve lo p p es  
1 t e t v a n  St pour p r é s e n t e r  comme i l  f a u t  l e s  veaux e t  l e s  agneaux pour l ' e t o u r d i s s e m e n t  e t/ou  1 a b a t t a g e .  

Saigné  ^  d ix  secondes  e n t r e  l ' e x s a n g u in a t i o n  e t  l ' a c t i o n  de l ' e n t r a v e r  permet a c o m a t i s a t i o n  co m p lé té  
ver l . ae . p r in c i p a l e  de se  p r o d u i r e  a va n t  l ' é l é v a t i o n  de l ' a n i m a l .  On peut i n s t a l l e r  un a p p a r e i l  pour 

anirnai j r
g ae raçon a u tom at iq u e .

ï ls s t / I e que 1 ' â g e ,  l e  p o id s ,  l a  méthode de c o n t r a i n t e  e t  l ' i m m o b i l i s a t i o n  a v a i e n t  des e f f e t s  i n d i -  
>  Cal c u i ' eS a c t i ° " s  r é c ip r o q u e s  sur  l e s  d i f f é r e n t s  composants de t e n s io n  mesures e t  sur 1 i n d i c e  de 

t P lus u6 pour l e s veaux e t  pour l e s  agneaux t e s t é s  sous l e s  c o n d i t i o n s  de c e t t e  e u e .  
pdret é , hauts n iv e a u x  de t e n s io n  a v a i e n t  une i n f l u e n c e  d é f a v o r a b l e  sur  l a  p e r t e  pendant la  cu is s o n  e t  

v ia n d e  i s s u e  de c e s  c a r c a s s e s .
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Sechsunddreipig Holsteiner Stierkälber, je 12, Ö, 12 und 16 Wochen alt; und zweiunddreipig Lämmer, ^  
Leichtgewicht (33«6 kg bis 40.9 kg) und 16 Schwergewicht (45.5 kg bis 58.6 kg) , wurden eingeteilt 
unregelmäßig zwei Methoden Vorschlachtenzügelung (gefesselt und angespannt) und zwei Methoden 
Exsanguination (betäubt und unbetäubt) zugewiesen. Pulsschlag, Atemmap und Rektaltemperatur wurden ^  
vor dem Schlachten aufgeschrieben; und Blutgehalt, Verblutungsmap, pH der Körper, Kochverlust und War 
Bratzier Schubkraft wurden nach dem Tode als Anzeiger der Drangstände und ihrer Wirkung festgestellt»
Ein Drangindex (CMCSI) wurde als alleinstehendes Map des diesen Lämmern und Kälbern auferlegten 
Drangstandes entwickelt.

Trauer
Ein Doppelgleis- Niedrigdrangsystem für das Transportation, Zügelung und überreichen der Kälber una 
für das Schlachten wurde entwickelt und für das Anwendbarkeit, Leistungsfähigkeit, Menschlichkeit 1111 
allgemeine Annehmbarkeit in der Industrie untersucht. Eine bedeutende (P .01) Verminderung des DranS 
(CMCSI) wurde für dieses Doppelbahnsystem festgestellt, wenn es mit der konventionellen Methode des 
Lämmer- und Kälberschlachtens verglichen wurde. Dieses Niedrigdrangsystem ist für eine Kapazität von 
200 Kälbern oder 400 Lämmern pro Stunde gedacht. Die Bahnen sind am laufenden Band und haben eine ^  
regulierbare Geschwindigkeit von 12.19 cms. bis 30.48 cms. pro Sekunde. Das grundlegende Gerät 
Meter lang und wird 5 bis 7 Kälber oder Lämmer zu einer Zeit unterbringen. Eine Reihe von Niederhai 
und Halsstreckgerüsten sind entwickelt worden, um die Kälber und Lämmer richtig zu zügeln und zum 
Betäuben bzw. Schlachten zu überreichen. Eine 10 Sekunde Pause zwischen Exsanguination und Fessel^1 
ermöglicht totale Schlafsucht und allgemeine Verblutung vor dem Hochheben des Tieres. Automatische 
Fesselung kann eingebaut werden.

Es zeigt sich, daß Alter, Gewicht und Methode der Zügelung und des Festhaltens individuelle bzw. ,gJ. 
wechselwirkende Ergebnisse auf die verschiedenen Drangkomponenten und den Drangindex, die für die ^  
die Voraussetzungen dieser Arbeit untersuchten Kälber und Lämmer kalkuliert werden. Es stellte sich 
heraus, dap die höheren Drangebenen den Kochverlust und die Zartheit des Fleisches dieser Körper 
unvorteilhaft beeinflussen.

METO)) 3AEQH TEJLiT M /in&lT HPK HH3K0M HAHPn-nEHM / CTPECCE /
ÆOHÀJÏbÆ KMHCMEH, PAJIB<£> IffMHC, yOJITEP £:-JU£.-ËP EH. n PyjJH BECTEPBEJILT. 
y HMBepCHT eT B KOHHeTHKaT, CT0PP3, KOHHeTHKaT, CIUA.
TpHjwaTB rnecTB Tejisrr yojibcthh  / Ka*«aH AratnHa m3 hmx 8,12 m 16 HeuejiB ot pofly / n TpHflpaTB ÄBa HrHeHKa / 16 HeöojiBmoro Beca, ot 33,6 Kr ao 40,S Kr, m 16 öojiBinero 
ot 45,5 k t  ao 58,6 kt  / 6büih paaAejieHH n Ha Büßop noABeprajincB AsyM MeroAaM (JjHKcauHH nepeA 3a6oeM / CTpeHoœwBaHMe h 3aKjiœueHHe noA HpMO / m Atyw MeTOAaM oöecKpoBjiMBaHHH / npn b o3A6ÜCTBHH TOKa h 6 e3 Hero /. IloKa3aTejin cepAueöiieHHH, AH3ia~ 
hm fl h BHyTpHUbfineHHOM TevnepaTypw M3MepHJiHCB nepeA 3a6oeM jkmbothhx;  oÖBeM KpoBH, noKa3aTejiB yTenKH KpoBH, pH Tynin, yie nna npn oßpaöoTKe h KpenocTB oßpaöoTKH inKyp« no MeTOAy yopHep-EpsTpjiep onpeAeJiajiMCB nocjie 3a6on'M cjiyjKMJin noKa3aTejiSMM ypoBHeK HanpHHceHHH m hx BoSA.eHCTBHM. IIoKa3aTejiB HanpaiKeHMH /CMCSI / 6hji npMHHT b KavecT- 
Be eAMHCTBeHHOM uepH CTeneHH HanpsmeHMH, B03AeäcTB0BaBine ro Ha s t  mx TejiHT h h t h h t .

CwcTeMa ABOHHoro orpsikabhuh m hm3koto HanpHmeHHH npHMeHHJiacB ajih hoapotobkh TejiHT 
M HTHflT K 3aÖ0B M MCnWTWBaJiaCB Ha ee npaKTMHHOCTB, aqxjpeKTMBHOCTB, tiejIOBeVHOCTB M BCeB03U0ÄH0B npHTOAHO CTB B np0H3B0ACTBe. IIpM CHCTeMe ABOMHOTO OrpaJKASHMH 3aMe- uajiocB 3HavMT ejiBHoe / P <  01 / ynieHBineHHe HanpHmeHMH no cpaBHeHMB c oöbihhhm MeTOA° “ 0 3aßoa TejiHT m HTHHT. CwcTeMa HM3Koro HanpniiceHMH npeAnojiaraeT nponycK 200 TenOT m HTHHT b jiac. CmcteMa ABOHHoro orpa*AeHHH cHaßmeHa KOHBeäepoM, KOTopan ABMMce tch c TaTOHHOM CKopocTBB - ot 12,19 cm ao 30,48 cm b ceK. OcHOBHoe AeneHHe KOHBeiiepa ... AJIMHOM 13,35 M n03BOJIHeT paCMeCTHTB Ha HeM OT 5 AO 7 TejiHT KJIH HTHflT B OAHO H T0 * BpeMH. HpMMeHHjiacB cepHH paMOHHiix cTpeHor cpMKCMpys)inHX m 3aKpenjiHiDiHMX meœ »mbothotOi iffOßH H30JIMp0BaTB H nOATOTOBMTB ero K OrjiyilieHHiO / mOKy / MJIM SaßOB. HHTepBaJI B 10 ceK. Me^y oöecKpoBjiMBaHMeM w CTpeHOÄHBaHiieM oöecne^MBaeT nojiHyro naccMBHOCTb m och° HyB yTeuKy KpoBH ao toto, KaK muBOTHoe noAHnwaiDT. Bo3mo;kho aBTOMaT.cTpeHO»MBaHne»
Kan noKaaaHO, B03pacT, Bec, MeTOA yAepjKMBaHHh m oöecneneHHH HenoABHmHOCTM no-pa3«o^ 
M MHAMBMAyajIBHO BO3A6MCTByET Ha pa3JIHHHHe COCTaBHBie HaCTM HanpHKeHMH M ero nOKa3aTe 
jim , onpeAejieHHwe Ha TejiflTax m nrHHTax, McnojiB30BaHHHx ajih  AaHHoro M3yneHHH.BoJiee BwcoKMe ypoBHM HanpHJKeHHH, KaK OKa3ajiocb, HeöJiaronpHHTHO Bo:3AeMCTByœT Ha yTeuKy npM ocpaooTKe m HemHocTB MHca y 3 tmx Tym.
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APp:
A ction

¡Ju4Uy> eleven million lambs and three million calves are processed for meat in the United States an-
f these numbers about one million lambs and 500,000 calves are slaughtered by Kosher procedures.

their restraining, shackling, hoisting and positioning for slaughter. The degree of stress
(1974) and an index developed to compare stress under differing

. 1 —---- uuiiiuoi o ctwvsixw wuc i i u i i i u n  xcuuuo auu v^a>xvco cwc oxaug
j &B ^een expressed relative to the stress to which these meat animals are exposed while still con- 
Uri

Jhv..or _____,°“8- 'a'® conditions and at various steps in the sequence. Other scientists (Briskey, 1964; Judge et al..
0 the me?r°P^ st aj., 1973) have investigated animal stress under long-term and production conditions as 
**ress a .̂ *ctB of stress on meat properties. However, very little research has dealt with the influence of 
Poiiit th. tlme of and during slaughter on the ultimate product. Prom both a humane and a meat quality stand-

begj, ----------u r ----
aught*,. - BUred by «estervelt et al.

er* iB a real need for further research in this vital area of concern.

C ental
îhiB
C ^ u d y

PROCEDURES

'na conducted to determine a method of comfortably and efficiently presenting calves and lambs 
her Kosh*r would meet production line requirements yet impose a minimum of stress on the animals for

the
°r non-Kosher procedures.

t0rt And ideaB and devices examined it ultimately evolved that both species showed greatest natural com- 
«1 0,1*nS and^^ Btress when suspended in normal attitude on two rails (Pigure 1) regardless of method of posi- 
,*®t of a duration of exposure. This pattern then became the basic design for more sophisticated develop­
in' Bi°glelWit ^bat would lend itself to practical use in plants of varying production speeds, animal sises 
6 8ffee^^0r multi-species operations. Stress comparisons were conducted throughout the study to ascertain 

», sness of the developing systems toward meeting all criteria.
Vty-«( 1 “̂ "81U^'6 kg *0Holstein bull calves, 12 each of 8, 12 and 16 weeks of age; and thirty-two lambs, 16 lightweight 
D0 b°ds 0f° ^0.9 kg) and 16 heavyweight (45-5 kg. to 59.6 kg), were divided and randomly assigned to two 
v ,Preslaughter restraint (shackled or yoked) and two methods of exsanguination (stunned and

. ) •  H eart, r a t «  v»x»ovi-i v»a + i nn v«n + a  nnH non + a 1  + omnono +11 v» o u a r o  moa anreH  TVY'PR1 a n £ fh tip  Anri h i 1Heart rate, respiration rate and rectal temperature were measured preslaughter and blood

iTs
S efor

^  '"c t ^  v x cx t c ,  i c o p i i t t n u a  l  et uc auu rou  u b i u cmpci a  l iu  c MCI C mcaoiu cu y x  oouuugu v & x  » i»u  uiuuu.

I ed-out rate, carcass pH, cooking loss and Warner-Bratzler shear force were determined post-mortem
B* (gMcst! stress levels and their effects. A stress index, the Connecticut Multi-Component Stress

was developed as a single measure of the degree of stress imposed on these calves and lambs.

4ND discussion

B âUgk°U^ e raai system (Pigure 1) was established as a feasible method of presenting calves and lambs 
itia Bvice 6I" 8evera-l parameters were evaluated. Initially, a small, air-operated combination pen and hoist­
ed a8apta^eBIP^°ying the double rail was developed (Figure 2) to examine the level for stress, workability 
f6 at®d (jj 1 a^y to small and/or existing operations. A significant (P<.0l) reduction in stress was demon- 
oj, ^ l e  afiB ei*velt et al., 1974) for the double rail system compared with conventional methods. Once proven 
t,,̂ G lambs e<iuatly adaptable to both specieB a double rail conveyor with a capacity of 200 calves per hour 

the t b6r *10ur was constructed (Pigure 3). Each rail is 4.12 ems wide with a gap of 7-62 cms. be­
at ** The ° ratts; the rails are 76.20 cms. above the floor and are conveyorized within a chute 40.64 cms. 

Poin°°nveyor travels at an adjustable rate of 12.19 cms. to 30.49 cms. per second and may be stopped 
The basic conveyor is 13*36 meters long and will accommodate 5 to 7 calves or lambs at one

Si|#UHaj n®Ouglv .Tep ~velon j “tth the evolution of the double rail system a series of hold-down, neck-stretcher frames 
4^#8e°0nde h t0 pr°Perly restrain and present calves and lambs for stunning and/or slaughter (Figure 4). 
* W *  is fun !  been determined as adequate time from exBanguination to Bhackling and hoisting in that the 
in -ti^'holi y oomatized in that period (Nangeroni and Kennett, 1963). Therefore, the conveyor and re- 
«*J*t tiBe ?r were synchronized to allow orderly transition of the animal from the conveyor to the rail 
foj. i c°«es taPB*‘ restraining frame, guided by tracks in the side of the chute, is applied as the

ieu8e foil!rest on the conveyor and travels the length of the conveyor with the animal. It is returned 
°wing transfer of the shackled animal to the overhead rail. 

i*>is !*io shackl iScv eP°rt. of calves and lambs from this system has also been investigated but not perfected as of
ilize anq * 't°eB appear practical, however, utilizing approximately 30 volts AC postexsanguination to 

ige index the hind legs for mechanical, automatic shackling.
'•sight
Varioa”'e^bod °i' restraint and immobilization were shown to have individual and/or interaction effects 
^sste^118 stress components measured and on the stress index (Pigure 5) calculated for the calves and 
atly the"1**1*1’ tlle conditions of this study. The higher levels of stress were found to influence un- 

°°°king loss and tenderness of the meat from these carcasses.
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to the point of entry, a "wobbly wedge" to spread the legs as the animals approached the conveyor, a »r8
nl  « M  1 A «4 A  +Uft A  f, W  r3 l l n wleAM« M M  M A M  A W A  1 4 m A M  A «  4 « A M  A M A M  A M  M  A  <1 U  A  J A A  ̂Blippery slide onto the conveyor and darkening the general transition area. Other methods of entio«ml 
being explored such as sound, odor, sight and example as well as crowding gates.

Protection, Inc. (40 Wall Street, Room 5300, New York City, New York 10005) which supported this re
a major extent.
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CONCLUSIONS

u w iu  • n  o i g i u i i u a m  y i  v WA/ i c u u l h w h  x u  o v i c o o  n o o  u u u c u  i u i  u u c  u u u u x c  i a x i  o jro b cm  R u c a  uv/mj«»» -  xViiB
conventional method of dispatching calves and lambs. Patents are pending on a number of features of -tot* 
Bystem which will be available royalty-free to the industry through the courtesy of the Council for " u {0
P r n + .P f t t i  n n  . T n r .  ( >10 W a l l  S+.T*aa+. . Bnnm  S W )  . N p u  YrtT^lr P i + . v  Yrvnlr lO P P R ^  w h i c n n n n r +  oH + .lii 8
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O e p E A /D /h /C r  O r /  S P e e rE S  A a L> 

M H e T H e R  CorJAeyoe. H \ s  r o  b e  
St o p p e d  foc  s h e c h / t a H .

ASAE 7*-'/Si/

trV.&IO*K
B r r * f t  fite M<- ^CSS 7+ ¡ 5

Lv. (Sr M A L  

ê - * f  D c /..  S. ? H e s s u  is



Stress CMC
RATING Stress

Index

M A X IM U M  WEIGHTS ASSIGNED 

to in d iv id u a l  stress  factors

System A System B
ExTREEM
STR ESS

E XTR EEM

S T R E S S

M o d e r a t e

STRESS

S l i g h t

-■ H e a r t

Ka t e

He a r t

r a t e

- • 3.0 Ma x .
2,5 max.

Re s p ir a t io n

CeSPiRATlOfJ

Ra t e  

3.0 m a x .

Rate

2.5 MAX.

Ble e d -  out

Bl e e d - o u t  

Vo l u m e

Vo l u m e  

2.0 MAX.

2 .0  m a x
EES 
1,0 MAX.

R .T ; 0,5 MAX RT;0.5 MAX

CpHj 0.5 max CpH;05nAX
BpH; 0.5 MAX BpH; 0.5 MAX
CL; 0 .2 5 m»*. C L i0.25 MAX
MT, 0 .25 MAX. MTjO.23 Max

SYSTEM B IUCLUOE.S ELErCTK-SJCEPHALOGRAM AS sntes* FAA70«.

CL= Cooiliijc .  L o s s  

H IT  »  HEAT TEwDERn ESS

C p H - c a r c a s s  pH

B p H  -  B lood p W  

R T *= Rectal t e m p e r a t u r e  

EEC. * ELECTROENCEPHALOGRAM

F ig . S’. C O M  P O k J E u T S  Am O R A T IN G  OF

C o n n e c t i c u t  m u l t i  c o m p o n e k i t  stress index




