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This paper describes the work leading up to a standardized procedure for the pre- 
slaughter treatment o f pigs to  be tested for meat qua lity . The procedure consists of:

t .  moderate feeding but no weighing an the day of slaughter

2. looding using a hydraulic pig l i f t

3 . transport for approximately 40 minutes in a special lorry equipped with 
a non-skid floor, partitions and a mechanical ventilation system

4. driving d irectly  from the lorry to the stunning pen without using an 
e lectric good of other means of force

5. e lectrica l stunning on the floor

This system is now used for a ll pigs from Danish progeny testing stations

Cette dissertation décrit le trava il concernant un procédé standardisé pour le traitement, 
préalablement d l'abattage, de porcs qui seront examinés en vue de la qualité de 
viande. Le procédé consiste en:

1. Affouragement modéré, mais aucun pesage au jour d'abattage

2. Chargement por appareil élévatoire hydraulique pour cochons

3 . Transport pendant 40 minutes à peu près dons un camion spécial, 
muni d'un plancher ontiglissont, de parois et d’un système d'oération 
automatique

4. Conduisant les cochons du camion directement à l'endroit où se fa it 
l'anésthésie en utilisant ni de gourdin é le c tr is e  ni d'autres moyens de 
force

5. Anésthésie électrique o terre.

Ce système est utilisé è présent pour tous les porcs des stations expérimentales danoises 
pour le contrôle de progéniture.

EIN c ta m d a RDISIERTES VERFAHREN EUR DIE VORSCHL̂ HTBEHANDLUNG VON 

CHWEINEN . DIE MIT BEZUG AUF DIE FLEISCHOUALITATGETESTET WERDENJOLLEN.

von

PATRICIA A . BARTON

Jonisches Forschungsinstitut für Fleischwirtschoft, Moglegoardsvei 2, DK 4000 Roskilde

werden sollen, führt.

Verfahren ist wie folgt:

1 Mossige Fütterung, doch kein Wiegen am Schlochttag

2 Ladung mittel, ein« hyrboulisch» SchweineNtbevorrichtung
,  Trrmesort ungefähr 40 M ra u t»  in einem speziellen LKW, mit gl.itsicherem 

^ T s c h ^ d U l n d « ,  und e in «  nechanisch» Luftungranlag« versehen

Treiben direkt v c i dem LKW zu dem BetOubungsraum ohne Verwendung von 
elektrischem Stab oder ander»  Gewaltm itteln 

Elektrische Betäubung am Boden

4.

5.

System k a m .  ¡ ..z . zu, / -------- -- f «  a l l .  Schwein, von dtm isch» Brutprabe-

totionen

CTAHAAPTH30BAHHHÎÎ CI70C0E OEPAEEHHfl AO YEOH C0 CBHHbfWH,
MflCO K0T0PHX Ä0JIXH0 IlOÄBEPrATbCH 0UEHKE KA^ECTBA.

riATPHUHH A.EAPT0H

«HaTcxxfl xccxexoBaTexbcxxR XHCTXTyT mächoR npoimaxeHHOCTX
MarxaropxcBeR 2, JIK - 4000 , Pocxxjixe.

3tot HayqHU* xoxxax onxcuBaaT paöory, xotop ax npxaexa x era«- 
xaprxaanxx enoeoöa oÖpaxaHxx co cbkhl/imr, Muco xoropux xo**”0 
noxBeprarkca onaxxe xaxecTBa. CTaHxapTxaxpoBaKHoa oCpaaeHxe
cocToxT xa:

1. ynep«MHoe xopMxeHxe ho 6ea BaBaxxBaHxx 
b ¿«Hk yöox

2. norpyaxa c noxoxbc rxxpaBxxxacxoro nox»#*HXxa
3. Tpawcnopr, npx6xx3XTaji»Ho 40 MMHyt• b enaaxax*' 

ho oÖopyxoBaHHMi rpyaoBMxax c Hacrxjoa, noropa 
npaxoxpaHxaT ot cxojbxaHXx, c naparopoxxaax * 
MexaHXHacxoR BaHTXxxaxoHHoR cxctaaoR

4. CbxhbR ia rpyaoixxa  HanocpaxcTiaxHo ñaparon*®* 
b noMaaaHHa xxx o n y x eH x x , na apatian** npx a*0* 
ajaxTponoxroHRTaxb xxx xpyraa aapa npxxyxxa»«**

5 .  SxexTpoorxyxeHxe xa noxy

3tot enoeoö npaaakxdt xxx »cax cBxxaR xa xarcxxx xoxTpoxb*1** 
nxaMexHifx craxnxR.
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Introduction

" p ig  progeny testing work i t  is very important that any increase in meatiness is

uffectĈ mPani' d by, °  POOr' r m' ° '  qUoM,>'- A i Pre-s ô ljghter treatment is known to 
(1971SS • ™  qua lity pattern shown In stress-prone pigs (Barton, (1971), Scheper,

)), lf  IJ esscnl ,al 'hat any breeding programme containing a meat qua lity  esti- 
| ' ° n a lio  ha! a standardized pre-slaughter treatment. This paper describes the work
Ptoaln9 7  S’ ° nd0rd i2ed P t'-s laush .e, treatment now used for a ll p ig . from Danish

u»eny testing stations.

Land <U<pc,lm<’n,, ,he consisted of approximately 90 kg live  weight Danish
Was r  P'9S fr° m ,W°  ° f  ,he Porman« "t progeny testing stations, and meat quo lity 
bicon t m'ned fh'  d° y a f, ' r ,lou9hle'  u**n9 the longissimu. dorsi (lumbar region) and 
(197?! T * h . r e l“ '  par,l>'  05 pH2 and por,lT “  colour, as descrited by Borton,

' j  ■ " addition, the pH2 of the rectus femoris was determined on the whole 
"need muscle.

and res°!,s ° f  ,he PH2 and colour measurements are given portly  as average volues 
L o n /0 ’  *  01 ,h"  Percentage o f pigs with values oevia 'ing from normal. For Dwiish 
than r ? n  ^ 2, Val“ ' S Comid* red to be higher than normal i f  they are higher 
'olou • °  . 'ongiMtmus dorsi, and 5.90 for biceps femoris and rectus femoris, and
udo r r 15 canndcred os deviating from normal i f  the samples ore pole, soft arb ex- 

ance)?' h° V*  W9h' r  ,l10"  n° rm° l pH2 v° luM f9®™™11/  "beefy”  in appeor-

^ ^ n t a n t  1. Influence o f transport time on meat qua lity

''scdh',Tk*P0-im ,nt 403 P'9’  ,lou9h' c , , d over a 9 week period in A p ril -  June were 
before | p ' s l we,e n ° ' fed 00 'be day o f tlaughter, but they were weighed shortly 
darino , " 8- A f,e r “'« 'gb ing halters v.ere placed on each pig to prevent biting
h y d r / l (Wiuhmann Jorgensen, (19631). The p ig , were then looded using o
bons. a  on!°  0 t f ' c a l  lorry equipped w ith o non-skid floor and 3 p a rfi-
'veniv L far 01 pou ib le g tb t and castrates as well as litte r  mores were divided 

7 between the 4 compartments.

’ 'onsport tim e, wore investigoled, 1/4 hour, I hour and 3 hours, corresponding t0

«. ever age ditfence of 10, 37 ond 116 km respectively. Each week 2 o f ,h .  7 

inV“ ' !B°'ed 0nd ' 2 PÍ8S -  * »  aaottoir ’offer

ine pigs were
f l ■ . • '  -  non U,rear,y rrom the lorry to electrica l stunning on the
floor without using an e lectric  goad or other means o f force. 9

Results

The average results are shown in Table 1 and the 
qua lity deviating from normal are shown in Table percentage o f pigs w ith a meat 2.
Table 1. Average results for meat quo lity

l 7 h a £ : in9 i!9n!fiCOn’  d !,fertnce , Wi,h ,r0nsp0r’  ,¡-  ( *9 9 .0 %  confidence level)

Transport time
No. of 

pigs

Longissimus dorsi Biceps femoris Rectus
femoris

PH2
pH2 Cured

colour
p H j Uncured

1/4 hour 123 5.41 14.8 5.52 17.4 5.70
1 hour 138 5.40 14.0 5.53 16.9 5.72

3 hours ,42 5.42 12.9 5.55 15.2 5.79

Totl1*  2~------Percentage o f p ig , w ith  a meat qua lity  deviating from normal

Transport No. Longissin"us dorsi Biceps femoris Rectus
time

pig*
%  PSE 

• subjective)
%  DFD 

pH2 £ 5 .7
%  PSE 

*535 *  '6 .5
%  DFD 

p H 2 £  5.9
%  DFD 

phÍ2 ?  5.9
1/4 hour 123 44.7 0.8 55.3 0 8.1
1 hour 138 26.8 0 51.3 0 11.1

3 hours 142 11.3 0.7 22.5 1.4 23.8

darker as the transport time increased, whereas the pH2- J lu o .  remained“  ?  h ® ? ™  
constant (Table 1). O nly the rectus femoris muscle showed any significant *
in pH2, in that the pH2 -os higher o ile r 3 i our, iranspart than after 1/4

Th« p
°"d b i t ' " ’ “ 9'  ° !  »}«• w i|b pale, » f t  and exudative (f>SE) meat in  longissimu, dor 
Pigs w l t h t  T ° 7 ‘  <,ecr" “ ° d Wl,h lo" 9 "  transport times, whereas the percentage o 
'"creasing , ? / ’  ' " " “l ,  '>Z  '“tl0 ’ m' ° '  r' C’U‘  i e w i ‘  "susefe incr.cned wit
0f 'be P5E furtK»  mpooned by doNns ¡nation
°"d "tyofibrm  . CO r i .U,' n fl'1 t« > P *c 'i« ly , the so lub ility  c t the sarcoplasm! 
"crtasin w  P'0,C'"S ° " d bver glycogen levels. Protein so lub ility  increased witl 

'•vel. , J |  ,ron‘ P fr ' " ™  (tbe meat become less exudative), whereas liver glycogen 
1 Wl,h increasing transport (Buchner, !971o).

Th, po
'« 'b e ° ° L ? T  °btoined after the shortest tronqsort time i, undoubtedly due

l" t tv „  ! /  p; 9‘ *,ci , ,d ^  ,h*  "“ "7 < * "• « " ' change, over o short
down’ ° ,T l ,h* lon9°*' trampori a large number of the pigs had rqsparentl, 

b,,„ sufr°"d ,** «nlooding and driving to the stunning has oppcrently'  b , , „  s o fn T  I ? *  u" loodin« ° " d d' i ' ' i "B to the stunning has apparently 
P ^ -fe o s u r.,!?  ^  demond,"9  to excite them again. However, the result, o f the

finniä "  m ’b”  , ,c ' u> fem oris------ ‘|
"8  to show signs o f exhaustion after 3 hour, t r a n k t .

o nwmbar of iho pigs

.ft*  use/ eUT'.  85 P'8* t'crflbtcred over a 4 week period in October -  Noveml 
I S  - . „ ' „ I ,  P;S‘ f c , iv *d '/ 3  » ' " f i r  ration about I hour before loading and 

*°"te |„,w. ~ *  9n°d ,h*  do>t of »lougbter. Ttwy were loaded at before onto 
^ " 't  receivZi ^  •xP«'riment I . Pig, destined for the 2 centre ccttqsort- 

v®a halfors in th« pen b«for« loading.
2

e/bcu^^ho/i!"*1 “*,d r ]/J  hour and 3 hours, w  that one congsartment of pi|
P >* Were dr' * °"d 8n* W''h bolter, wero unloaded after each trrersport time. The 
Kt 'v*n b,for* oiroctly from the lorry to electrical stunning on the Hot

t?I/b or w i , / C° " '  difference In  average volues was observed for pigs transported 
Ol?'1, Table 4 t ? ’ * r‘ ' ,<lbl*  3 O f'h 'be average values for the 2 ttarxtfxyl 
u ' " P c r i m e n , ' V ,r '  *b°>v‘  " *  percentage o f pigs deviating from normal for W  3 8'oups.
Re»u|̂  — »glues for meot ouolitv

['bomed!’’"9 ‘' " " ' ' i ' “" '  dlffetenc« with ftansporl time i *  99.0% confidence lev.

N o. of

pigs

Longissimus ao>si Biceps femoris Rectus

lemons
p h ?pH? Cured f iu .  I Uncured

5 colour

5.41 F l o j J .S I I 16.9 j i .6 8

94
_

¡12.71 1 5.52 1 ¡15.1

—

( in

Table 4. Percentage of pigs w ith a meot qua lity deviating from nnrmnl

Transport

time
Halter

No.

of
pigs

longiisi t h js  d o r s i Biceps femoris Rectus

%  PSE
(subjective)

%  DFD
pH? 5  5.7

%  PSE 

R535 ^  t6,S

%  DFD 
PH? 5  5.9

%  DFD 
pH^ 5  5.9

w i t h o u t 45 35.5 0 44.4
1/4 hour

with 46 47.8 0 45.7 0 6.5

Average 91 41.7 0 45.1 0 5.5

3 hour»
without 47 2.1 0 17.0 0 10.6
with 47 8.5 0 21.3 0 8.5

Average 94 5.3 0 19.2 0 9.6

A , in experiment I ,  the colour of the cured longissimus dorsi ond uncured biceps 
femoris muscles become darker without any large chonge in pH2 , and the pH? in the 
rectus femoris muscle increased w ith longer transport (Toble 3). 1

W hile the percentage o f pigs w ith PSE-meat decreased w ith longer transport as before 
the percentage o f pigs w ith DFD-m«ot in the rectus femoris muscle did not increase 
to the some extent as in experiment l (Toble 4). Results of liver glycogen levels 
confirmed that even after 3 hours transport the pigs in this experiment s t ill had 
sufficient liver glycogen to mointoin energy reserves in the muscles (Buchter, 1971b), 
The moderate feeding the pigs received on the day o f slaughter is undoubtedly the ' 
cause of the lower level o f exhaustion o f the pigs after 3 hours transport.

Although not statistica lly significant Toble 4 shows that w ith 3 hours transport espe­
c ia lly , the use o f bolters during transport gave a higher percentage of pigs with 
PSE-meat, olthough i f  d id not appear to affect the number o f pigs w ith DFD-meat 
in the rectus femoris muscle. In generoi the pigs in this experiment hod a s lightly 
better meaf qua lity than in experiment I ,  which is probably due to the foct that 
they were not weighed on the day of slaughter and that only half o f them wore 
halters during transport.

Experiment 3. Influence o f driving/stunning on meat qua lity

In this experiment 275 pigs slaughtered over a 6 week period in January -  Morch 
were used. The pigs received 1/3 o f their ration about 1 hour before loading and 
they were not weighed on the day o f slaughter. The pigs were loaded in the same 
way onto the some lorry as in the previous experiments and halters were not used 
during transport.

A  transport time o f 3 hours was used for the first 3 weeks of the experiment. Each 
week ha lf the pigs fro«  each load were driven d irectly  from the lorry to electrica l
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UN PROCEDE STANDARDISE POUR LE TRAITEMENT, PREALABLEMENT A L'ABATTAGE, 

DE PORCS QUI SERONT EXAMINES EN VUE DE LA QUALITE DE VIANDE

par
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This paper describes the work leading up to a standardized procedure for the pre- 
slaughter treatment of pigs to be tested for meat qua lity. The procedure consists of:

1. moderate feeding but no weighing on the day of slaughter

2. loading using a hydraulic pig li f t

3 . transport for approximately 40 minutes in a special lorry equipped with 
a non-skid floor, partitions and a mechanical ventilation system

4. driving d irectly from the lorry to the stunning pen without using an 
e lectric goad or other means of force

5. e lectrica l stunning on the floor

This system is now used for a ll pigs from Danish progeny testing stations.

Cette dissertation décrit le travail concernant un procédé standardisé pour le traitement, 
préalablement a l'abattage, de porcs qui seront examinés en vue de la qualité de 
viande. Le procédé consiste en:

1. Affouragement modéré, mais aucun pesage au jour d'abattage

2. Chargement par appareil élévatoire hydraulique pour cochons

3. Transport pendant 40 minutes a peu près dans un camion spécial, 
muni d'un plancher antiglissant, de parois e t d'un système d'aération 
automatique

4 . Conduisant les cochons du camion directement à l'endroit où se fa it 
l'anésthésie en utilisant ni de gourdin électrique ni d'autres moyens de 
force

5. Anésthésie électrique à terre.

Ce système est utilisé à présent pour tous les porcs des stations expérimentales danoises 
pour le contrôle de progéniture.

EIN STANDARDISIERTES VERFAHREN FÜR DIE VORSCHLACHTBEHANDLUNG VON * 1 2 3 4 5

SCHWEINEN, DIE MIT BEZUG AUF DIE FLEISCHQUALITAT GETESTET WERDEN SOLLEN

von

PATRICIA A . BARTON

Dänisches Forschungsinstitut für Fleischwirtschaft, Maglegaardsvej 2, DK-4000 Roskilde

Diese Abhandlung beschreibt die Arbeit, die auf ein standardisiertes Verfahren für die 
Vorschlachtbehandlung von Schweinen, die mit Bezug auf die Fleischqualität getestet 
werden sollen, führt.

Das Verfahren ist wie folgt:

1. Massige Fütterung, doch kein Wiegen am Schlachttag

2. Ladung mittels einer hydraulischen Schweinehebevorrichtung

3. Transport ungefähr 40 Minuten in einem speziellen LKW, m it gleitsicherem 
Boden, Scheidewänden und einer mechanischen Lüftungsonläge versehen

4. Treiben direkt von dem LKW zu dem Betöubungsraum ohne Verwendung von 
elektrischem Stab oder anderen Gewaltm itteln

5. Elektrische Betäubung am Boden

Dieses System kommt jetzt zur Anwendung für a lle  Schweine von dänischen Brutprobe­
stationen

CTAH£APTH30BAHHHfl CIIOCOE OEPAIILEHHH flO YEOH CO CBHHbHMH,
MHCO KOTOPHX flOJDKHO ÜO^BEPrATbCH OUEHKE KAHECTBA.

IIATPHUHH A.EAPTOH
ÆaTCKHÔ HccJieAOBaTeJibCKH» hhcthtjtt m h c h o# npowHinjieh ho ct h 
MarjieropjcBeft 2, Ü.K - 4000 , Pockhjijic .

3tot Haŷ Huft joKJia,* onHChiBaeT paÖoTy, KOTopaa npHBejia k cTaH- 
AapTH3auHH cnocoöa oÖpameHHH co CBHHbHMH, mhco KOTopux aojixho 
noABepraTbCH oaemce KanecTBa. CTaH,*apTH3HpoBaHHoe oÖpameHHe
COCTOHT H3Î

1. YwepeHHoe KoptfjieHtte ho 6es B3BemHBaHHH 
b AeHb yöoa

2. norpy3Ka c noMomb» rHÄpaBjiHHecicoro noibëuHHKa
3. TpaHcnopT, npH6.nH3HTe.nbHo 40 MHHy t , b cnennajib- 

Ho oßopyAOBaHHWx rpy30BHKax c Hac th jiom , KOTopafl 
npeioxpaHHeT ot cKOJibaeHHH, c neperopoAicaMH h 
MexaHHHeCKO» BeHTHJIHIIHOHHoB CHCTeMott

4. CBHHeit H3 rpy30BHKa HenocpejcTBeHHo neperoHH»T 
b noMemeHHe amji orxymeHHH, He npHueHH* npw otoh 
ojieKTpono^roHHTejib hjih ^pyrne MepH npHHyx^ehhh

5. SjieKTpoorjiymeHHe Ha nojiy

3rOT cnocoö npHMeHHXT AXA Bcex CBHHe» H3 ÄaTCKHX KOHTpOJIbHHX 
njieneHHUx cTaHnaB.
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at average distance o f 10, 37 and 11« km respectively. Each week 2 o f the 3
transport times were investigated and 12 pigs were unloaded at the abattoir after 
eoch transport time.

The pigs were always driven d irectly from the lorry to electrica l stunning on the 
floor without using an e lectric goad or other means o f force.

Results

The average results are shown in Table 1 and the percentage o f pigs with a meat 
quality deviating from normal are shown in Table 2.

Introduction

n°tP09CcPorm° r ^  work lf  is very important that any increase in meatiness is
affect the meat ai I P° Z T  qUalify’ A$ P ^ ' ^ e r  treatment is known to 
(1971)) h  . * qua ,y Pattern shown m stress-prone pigs (Barton, (1971), Scheper,
Nation'alc^'u eSSentl°  that ° ny breedin9 programme containing a meat qua lity esti- 
leQdinq u a t t u *  standardized pre-slaughter treatment. This paper describes the work 

Progeny t L in g  stations ,ZCd Pre"S' aU9hter tre° tment "ow ased for a ll p ig , from Danish

In a||
LandraceXPn;r ' mr fS ^  mater,al con5isfed of  approximately 90 kg live weight Danish 

P gs trom two of  the permanent progeny testing stations, and meat quality 
Inunhtar ucinn tka Iwnw.:..:___ j__• /■__i . \ ■determined the day after slaughter using the longissimus dorsi (lumbar region)OlCOps fern • i - - - --- ----- .w9,wii> *...%•

(1971) I muscles, partly as pH2 and partly as colour, as described by Barton,

nil need muscle IOn* ^  PH2 ° f  ^  rCCtUS femoris was determined on the whole

end POTlv ° f .uhe pHp ° nd ColoUr measuremenf! °re given partly as average values 
Undrace^ >he ,pei'cen,09e o f P'9S w'fh values deviating from normal. For Danish 
'hen 5 7n f  2, voi . ° re «"S 'dered fa be higher than normal i f  they are higher 
Colour i t  or lonsmimus dorsi, and 5.90 for biceps femoris and rectus femoris, andlv Conci rievr a A —w Jw..!_sf_f l in .1 .
°datj 
once).

Experi

this

'our is r  . .  , '  ' ol u ltc P5 lemons ana rectus temoris, ar
Otive nr °fns.u red 0S devia,in9 ffom normai i f  the samples are pale, soft and ex- 

" " T  n° ve h'9 her 'hon PH2 values (generally "beefy" in oppear-

. Influence of transport time on meat qua lity

used.,S|LgP° f lmen  ̂ 403 P'9S slaughtered over a 9 week period in A p ril -  June were 
before |„  i? '9’  " e,re not fed on ,lie day of slaughter, but they were weighed shortly 
during tron r"9'. n.?P l wei9hin9 halters were placed an each pig to prevent biting 
hydraulic n? ° r’; (Wlchmann Jqrgensen, (1963)). The pigs were then loaded using a 
•'ons. As f  ° ni? °  !pecial ' ° rr7 e'Tuipped with a non-skid floor and 3 pa rti-
evonlv u „. ° f os P°s!l° le Silts ana castrates as well as litte r  mates were divided 

7 etween the 4 compartments.

transport times were Investigated, 1/4 hour, 1 hour and 3 hours, corresponding to

Table 1. Average results for meat quality

Results showing significant differences with transport time (S 99 .0%  confidence level! 
are framed. '

Transport time
No. of 

pigs

Longissimus dorsi Biceps femoris Rectus
femoris

pH2pH2 Cured
colour

pH j Uncured
colour

1/4 hour 123 5.41 14.8 5.52 17.4 5.70

1 hour 138 5.40 14.0 5.53 16.9 5. 72

3 hours 142 5.42 12.9 5.55 15.2 5.79

Table 2. Percentage o f pigs w ith a meat qua lity deviating from normal

Transport No. Longissinnus dorsi Biceps femoris Rectus

time
pigs

% PSE 
(subjective)

% DFD 
pH2 5  5.7

% PSE
*535 ^  16.5

% DFD 
pH2 £  5.9

% DFD 
pH2 2: 5.9

1/4 hour 123 44.7 0.8 55.3 0 8.1
l hour 138 26.8 0 51.3 0 i m

3 hours 142 11.3 0.7 22.5 1.4 23.8

darker as the transport time increased, whereas the pHn-va'iuesTemo- " " r f * i >eC.ame 
constant (Table 1). Only the rectus femoris muscle showed any '
in pH2, in that the pH2 was higher after 3 hours transport than a^ter l  A  T T  hour.

The
W d  U c e o T l T  °f PJ 9! V'i,t'Jpaie/ !oft and «udative (PSE) meat in longissimus do. 
Pigs with X , decreased with longer transport times, whereas the percentage ,

'V re:tgtk' [ tm,T0ne| ** ^  ^  ,he redUS
the PSE „ x Pncn Tabu- ? ' Thei<> ^ ,S were fur,her >“PPorfed by determinatin' 

°r,d *7oflbHllnrDFD. 'ond",on usmg, respectively, the »lability of the sarcoplasm 
"Preasina „„ P ,‘ !  7 ! ?'>'co9en level‘- Protein solubility increased wit
®ve|s , °"sp?rt ,lm e (,he meaf became less exudative), whereas liver glycogen

"  W1,h Increasing transport (Buchter, 1971o).
The Do
to the I , qu ° l l , y obtained after the shortest transport time is undoubtedly due 
«■"e inter! o  P'9S,Were exci,ed b7 different change, over a short
ttP'med down and“!  ' ' " I * 0 "  ° lor9e ™ mber °f 'be pigs had apparenll
"Of been .„ff d ,he gentlei unloading and driving to the stunning has apparently 
fH2-mea.uref'C,e" !y d1fmond,nS to exc'>te them again. However, the results of the
beginning tn I ™  7 1 T  em° r "  ’how ,h°' a number of 'b' Pi9* «• 
E,

Mnn 4 L *  * we* iiiu i u nv
"9 to show signs o f exhaustion after 3 hours transport.

^Periment 2. Influence o f treatment on the station, use o f halters and transport 
mear quality

vrere u s !7 'eTLmen'. 185 p i?! sl°ugh'ered over a 4 week period in October -  Nover 
th«y were" . P'®’  r' ceived ^  o f fheir ration about 1 hour before loading one
,he same I weighed on the day of slaughter. They were loaded as before onto 
mePts • r7 ,  l ,CMbed exPerim8nt 1- pigs destined for the 2 centre ccmpart- 

received halters in the pen before loading.

Wi* £ u t T l , HmeS T re U“ dl V 4 h° “ r ° nd 3 hoUrs'  50 'hat one compartment o f p 
Pigs Wer„ j*r! °nd °ne Wl,h huiturs were unloaded after each transport time. The 

driven as before d irectly  from the lorry to electrica l stunning on the flc

Wi,h V  w i ! Ca.n L differenTC<;_ :in aver°9° « ! “ •*  wus observed for pigs transported 
hues, r  /  bc>7  halters, .able 3 shows only the average values for the 2 transport

cxPerime M  h° We' 'er'  ihows ' be percentage of pigs deviating from normal for 
n o  groups.

R ~~——  _____________

Prc framedW' nS S'9nificanf differences w ith transport time (9  99.0%  confidence le.

Average values for meat quality

^ransp0rf time
No. of 

pigs

Longissimus dorsi Biceps femoris Rectus

pH2 Cured
colour pH2 Uncured femori

pH2
s

V 4 hour 91
5- 41 F*° 5.51 16.9

—
5.68

^ hours 94 5.44 ¡12,7 5.52 15.1 5.73

Table 4. Percentage o f pigs w ith a meat qua lity deviating from normal

Transport

time
Halter

No.

of
pigs

Longiisi mus dorsi Biceps femoris Rectus
femoris

% PSE 
(subjective)

% DFD 
pH2 £ 5 .7

% PSE 

R535 ^ 16- 5
% DFD 

pH2 £  5.9
% DFD 

PH2 =5 5.9

without 45 35.5 0 44.4
1/4 hour

with 46 47.8 0 45.7 0 6.5

Average 91 41.7 0 45.1 0 5.5

3 hours
without 47 2.1 0 17.0 0 10.6
with 47 8.5 0 21.3 0 8.5

Average 94 5.3 0 19.2 0 9.6

As in experiment I ,  the colour o f the cured longissimus dorsi and uncured biceas 
femoris muscles became darker without any large change in pH2, and the pH ’ th 
rectus femoris muscle increased w ith longer transport (Table 3). P 2 m 'he

W hile the percentoge of pigs with PSE-meat decreased w ith longer transport t, < 
the percentage o f pigs w ith DFD-meat in the rectus femoris muscle did not ine ^
to the same extent as in experiment 1 (Table 4). Results of liver glycogen le e| 
confirmed that even after 3 hours transport the pigs in this experiment s t ill had * 
sufficient liver glycogen to maintain energy reserves in the muscles (Buchter 1971M 
The moderate feeding the pigs received an the day o f slaughter is undoubtedly the 
cause of the lower level o f exhaustion o f the pigs after 3 hours transport. '

Although not statistically significant Table 4 shows that with 3 hours tr„n .„  . 
c ia lly , the use of halters during transport gave a higher percentage 
PSE-meat, although ,t did not appear to affect the number o f pigs w ith DFD-meat 
in the rectus femoris muscle. In general the pigs in this experiment had a s liahtlv 
better meat quality than in experiment 1, which is probably due to the fact that 
they were not weighed on the day of slaughter and that only half o f them wore 
nolters during transport.

tApcrimenr umucncc Of uriving/srunning on mear

In this experiment 275 pigs slaughtered over a 6 week period in Jonuary -  March 
were used. The pigs received 1/3 o f their ration about 1 hour before looding and 
they were not we.ghed an the day of slaughter. The p ig , were loaded in the some 
way onto the some ,orry as ,n the previous experiments and halters were not used 
during transport.

A transport time o f 3 hours was used for the first 3 weeks of the 
week half the pigs from eoch load were driven d irectly  from the

experiment. Each 
lorry to electrica l



THE STRESS SYNDROME AND MEAT QUALITY

54

stunning on the floor, whereas the other ha lf were driven through a pen, race and 
restrainer to e lectrica l stunning (station 1) or a pen and race to C02~sfunning in a 
tunnel (station 2). No e lectric goad or other means of force was used for pigs e lec­
tr ica lly  stunned on the floor, while pigs stunned using the other methods a ll received 
one shock from the goad immediately before the entrance to the restra iner/C 02_tunnel.

During the last 3 weeks of the experiment the transport time was reduced to 2 hours 
and the pigs stunned in the restra iner/C 02“ tunnel were allowed to stand 5-10 min­
utes in the race before stunning commenced.

Results

The average results are shown in Table 5 and the percentage of pigs w ith a meat 
qua lity deviating from normal are shown in Table 6.

Table 5. Average values for meat qua lity

Results showing significant differences between stunning/driving forms (>95%  confi­
dence level) are framed.

Table 6. Percentage of pigs w ith a meat quality deviating from normal

Tronsj >rt 
time

No. Longissimus dorsi Biceps femoris Rectus
Station Stunning of

pig»
% PSE 

(subjective)
% DFD 

PH2e5.7
% PSE 

«535* ,6'5
% DFD 

pH2£5.9
% DFD 

PH2^5.9

El-floor 40 2.5 0 17.5 0 40.0
El-restrainer 38 13.2 0 18.4 5.3 55.3

2
El-floor
co2

32
34

9.4
5.9

0
0

3.1
11.8

0
2.9

25.0
41.2

El-floor 32 6.3 0 12.5 3.1 46.9
El-restrainer 33 9.1 0 15.2 0 45.5

2
El-floor 
CO2

33
33

3.0
6.1

3.0
0

0
3.0

12.1
15.2

39.4
66.7

For pigs with 2 hours transport only the ph^ in the rectus femoris muscle showed an/ c 
significant difference w ith type o f stunning/driving, in that pigs driven through a 
pen, race and restra iner/C 02“ tunnel had a higher pH2 compared to pigs driven d i ' 
rectly to e lectrica l stunning on the floor (Table 5). The same effect was also preset 1 
in pigs transported 3 hours, but in addition, the colour of the cured longissimus 
dorsi muscle was darker. In pigs stunned via the C02*tunnel (but not the restrainer) j 
the pH2 in the biceps femoris muscle was higher than in pigs driven d irectly to elec" 5 
trica l stunning on the floor.

0
The percentage o f pigs with PSE-meat in the longissimus dorsi and biceps femoris /  j  
muscles was slightly higher for driving to stunning in a restra iner/C 02“ tunnel, | |
whereas the percentage of pigs with DFD-meat in the rectus femoris muscle was 1 ^
considerably higher, especially for pigs stunned in a C02~tunnel (Table 6). These e 
results show that driving pigs through pens, races and restrainers/C02"tunnels causes - j ^ 
a greater degree o f exhaustion and exitation than driving d irectly to e lectrica l 
stunning on the floor. -t *

i
O nly the colour of the uncured biceps femoris muscle showed any difference w ith j  
transport time, in that the colour was darkest after 3 hours transport (99% confident | 
level) (Table 5). However, the percentage o f pigs w ith PSE-meat in longissimus dor*1 : 
and biceps femoris was highest after 2 hours transport, while the percentage of p»9s 
with DFD-meat in the rectus femoris muscle was highest after 3 hours transport, coo' ! 
firming the trends seen in the previous experiments.

It is surprising that a waiting period in the race before stunning in a restrainer/ 
C 0 2 “ tunnel did not cause a greater increase in the number o f pigs with PSE-meat I
w ith 2 hours transport, as this treatment was undoubtedly mere stressful. However,

the generally higher pH2-values and darker colour in pigs transported 3 hours with 
e lectrica l stunning on the floor in this experiment compared to pigs with the corre- 
sponding treatment in experiment 2 point to a higher level o f exhaustion in this 
experiment 3 {confirmed incidentally by lower liver glycogen levels (Buchter, 1972)). 
This higher level o f exhaustion was mo'-‘  like ly  due to the weather conditions during 
transport. The weather varied from freezing fog at ¡ust above 0°C to blizzard condi­
tions at -10“ C, whereas in experiment 2 it  was considerably milder, varying from 
3” C, sunny to 13‘ C, roin. Even pigs transported 2 hours were thus comparatively ex­
hausted on arrival at the abattoir, so that even after a stressful treatment they were 
unable to show PSE-meat.

Discussion

These experiments show the overwhelming importance of transport time, i . e . ,  time 
from leaving the station to stunning, on the meat qua lity pattern in stress-prone pigs. 
Over the shoitest time the pigs showing a meat qua lity deviating from normal were 
mainly PSE w ith normal pH2-values, whereas w ith increasing transport times, i . e . ,  
increasing exhaustion, the pigs were unable to manifest the PSE-condition but instead 
showed DFD-meat, especially in the rectus femoris muscle. That the PSE-condition 
and DFD-condition are related has been shown previously by among others (Sybesma
(1968)).

It is always possible to exhaust a pig even when it  is not stress-prone by choosing 
an appropriate (prolonged) pre-slaughter treatment, so that it  is necessary when 
measuring a pig's heritable disposition for poor meat qua lity to choose a pre-slaughter 
treatment, which ensures that the pig arrives at the stunning penas li t t le  exhausted 
as possible. In this way stress-prone pigs w ill generally show PSE-meat and normal 
or low pH2-values after slaughter, while stress-resistant pigs w ill show good meat 
qua lity.

The present work shows thot longer transport times, lock o f feeding on the day of 
slaughter, driving through pens and mechanical systems to stunning in a restrainer/ 
C 0 2-funnel os well as very cold weather during transport a ll lead to increasing 
exhaustion in the pig.

Taking the above factors into account as well as the fact that the chosen treatment 
must be able to be carried out for a ll Danish progeny testing stations, the following 
pre-slaughter treatment was chosen for pigs to be tested for meat quality:

Station: moderate feeding but no weighing on the day of slaughter.

Loading: using a hydraulic pig lift.

Transport: transport for approximately 40 minutes (the minimum time which can be 
used for all stations) in a lorry equipped as described in these experiments. In cold 
weather the open vents at the front of the tra ile r are closed; in warm weather the 
mechanical ventilation system is used.

Unloading: driving d irectly from the lorry to the stunning pen without using an 
e lectric goad or other means of force.

Stunning: e lectrica l stunning on the floor.
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