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Effects of Handling and Transport Vehicle on Stress and
Carcass Quality of Market Pigs
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and Technology

Summary

One hundred and forty-four cross-bred market pigs weighing approximately 110kg were
randomly divided into four groups in a 2 (handling stress; minimal vs stimulated) x 2 (transport
vehicle type; enclosed box vs conventional open) factorial arrangement of treatments. The
stimulated handling stress group received overally rough handling including electric prod
stimulation during loading, transport and lairage at least once at each step. All the animals
received 3-h lairage prior to slaughter. Blood and longissimus dorsi muscle (LM) samples were
taken at slaughter and after overnight chilling of the carcass, respectively.

Plasma concentrations of stress indicators glucose, cortisol, creatine kinase and lactate
dehydrogenase were greater in the stimulated vs minimal handling stress group. There were no
interactions between the handling stress and transport vehicle type in their effects on these blood
variables. The incidence of pale, soft and exudative (PSE) carcass and drip loss of LM, 24-h
postmortem LM pH and color including the lightness and redness were not affected by the
handling stress and transport vehicle type.

In conclusion, results suggest that rough handling inflicts a stimulated stress on the animal,
which is manifested by increased blood concentrations of stress indicators, and therefore should be
avoided for animal welfare.
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g 4= & Aot} (Rosenvold2t  Andersen,
2003).

ZotA A 5 EYu A AA=
2EYAE fitelal (Payne® Payne, 1987;
Becker %, 1989; Barton-Gade$} Christensen,
1998) ¥ F glucose, creatine kinase<}
lactate  dehydrogenase =& F7HAIIth
(Martoccia &, 1995; Warriss -5, 1995;
Warriss 5, 1998). &< 3 glucose, creatine
kinase 2 lactate dehydrogenase 5%+ 2E
g g2 HHE Fsta 24T 25
£=4S 7EA Al 3= (Knowleset Warriss,
2000), °]& g o] = o5 FF ZEYHA
e olgHr. FAE FFS Efo]
AE #Ae]  AF W3S (Hunter 5, 1994;
Lambooij ‘5, 1985)% & DFD (dark, firm,
dry)e} PSE (pale, soft, exudative) -2 A&
& 771715 @) (Gispert 5, 2000; Lee
9} Choi, 1999).

AR EFHHES 7F =T HAE 5=
T 23HA star AAo] HAbel ol2+= A
#AH acidosisE FEE 7 0SB ol

2} (Bertol 5, 2002; Hamilton, 2002), <<

= o %

I B2 A E B oIt} (Bradshaw 5,

SR ENI RN

£l AR 5= 28
Sl ofF, =A% 99 5 FEArgel
ek FAARL om Ao FFE A= A
A1 I =7 7A€

AT FsE I EskaE FEl

Eohee] 2B dd A =4

FEFE A6t Fsh=e 4

1. N & sSAS=E

2 AEE EF T EekakE JEHVE &=
8]’%9/] Z:Ei’ﬂi: e g@_ﬂ/\é}\o"—:ﬂ}_ Ei‘ﬂ%‘é
o] M= JEgS FAME] st AAEA
o E 14459 AAuF WKES AL}

glycogen 4 +5#& AAsE= Fa3 99 o AFo] oF 110kgel
o2 3F pHE "olmEg=d AEs 7o SFSiTh
& @tk =54 <5U glycogen Tl = E3H TS HATY] 2EH AT FoAAE
o a7]e] vre pH, AWM S 9 By 5 3 OFI oo w AHA FH G
de dolmeyle At yEd (Monindt 2E A7 Bo] FojA e 3 OFow
Sellier, 1985; Hamilton, 2002) 2= &) Y F3led, 2Ed 2~ HA 1752 A}, obAt
¥ PSESo] ¥ Aot L AFIHAGANA A7 AHES FAEkaL TF
ZoPAl FEANE FdEe HA SWe w3 F=gA AFE oy o4 ~EY
A Fag BEolAnt £F Ede] gk A 2 2 5 b ek B2 AlFaAg
T 27 e AAolt FF Ef] ST 7 dAEE HAE 13] oY AV]E AHES
I ot Fe] mjae A ofgiFeol ¥ w2 #H  EIEt] 97, Al 84 & 7hete] aLd
A oW B71AS EF oldFol B3 Ao AW ATt
Table 1. Handling stress and transport vehicle

Handling stress Minimum Stimulated

. Enclosed Conventional Enclosed Conventional

Transport vehicle type box open box open
Number of animals 36 36 36 36
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xS 5% A5 EYS AMEE9ow Commission Internationale de I’Eclairage (CIE;
AvbA o7 go] ARgetal Q= N ¥ 1978)  L* (lightness), a* (redness) and b*
2efe] Ao rlal Ef U= (vellowness) 7153 wEstel Ay oR
7hEdle] zheelE Fol oF H TS i ARl (Kim F, 2004) PSE %ﬂ a4
At E8hEe] FEUEE 035mY100kg & A3 x4 BEY 2 5% AES n)
7S AEsielon BE E3hE 33 Y BoE AEUbY 4] skt
g FEAYY A R F3 T =5 A7
3AIZE Bt AFE AXT 4. A=A
2. dWEN 2 AToA dojxl AR FAEAL

SAS package (1998)5 o] &3l AA|SI L,
g7 F cortisol, glucose, creatine kinase  GLM (General Linear Model) procedureZ %]-&
3 lactate dehydrogenase §%=5 FAFSH7] 91 lo] least square means 8o A 2] -7k
sto] AR Fale AYF 3] 4T, 3,000 FJA HAS sl
rpme.E 1057 Al Eg)sle] S Adglo
o, g NEA 7] (Dri-Chem 3000, Fuji Film,
Tokyo, Japan)& AF&3to] 2493190}

o

e,

N

a

3. EAZEEAN

FHATS BN YAk FsEd ~
3

EAEARAL 93 ABE BE F 244 Ees pe Aol vAs e B
b oot =Ale S (EE, longissimus g A3} Table 294 2t
dorsi muscle)S FF3 Fol AF 3o, =9 g4 cortisol FEE E3F Fol

240 ZF FSE ATAAAN 4T ARE PEY we 593 AJo] (p<0.01)S UERNI oL
2 JAAARE o|Fd F, 59 o|gstd 5 Zaats o) o3 Aol AR &9
4e A e B2 FAEY 4, 24 o E8H g0l wE nodew ALA FH

94841 F drip lossi= T T1EOA =L cortisol EEE Ho A

Table 2. Effects of handling of market pigs and transport vehicle on plasma concen-
trations of cortisol, glucose, creatine kinase and lactate dehydrogenase®

: : Cortisol Glucose Creatine Lactate
ngr(;g:g Transp;) rt evehlcle kinase dehydrogenase
yP (mg/dL) (mg/dL) (UI/L) (UI/L)
. Enclosed box 7.65 63.4 838 325
Stimulated -
Conventional open 7.84 68.7 881 320
L Enclosed box 6.21 54.3 649 289
Minimum -
Conventional open 6.33 56.8 662 295
Pooled SE 0.62 4.2 107 48.3
Significance Handling** | Handling* | Handling* Handling*

®Blood samples were taken at slaughter from five randomly selected animals at each handling x transport
vehicle type combination.
* p<0.05, ** p<0.01.
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glucose, cortisol, creatine Kinase
lactate dehydrogenase F%=i X o=
AZA FHAAg 25l vt FaFHEE
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-4

creatine kinase 2 lactate dehydrogenase
=3 cortisol st e AFgFor F3 F
Fol wlebAs FeF 2o (p<0.05)E U
Qo &3k el &)@ ol 914
A gk

= /‘W«l olglgt Ade Au7HA Y
o] & ol¢t FAR B2 A7ARESI fFAE
6‘}7%1% v =ek A4S vERTE (Martoccia
o, 1995; Warriss &, 1995; Warriss -, 1998).
d % glucose, creatine kinase =% &2
ZE# 2 B7F Hrw ARGEAL olF Fx9

FhE 2EYs 52E PHE 280 2
Aol S5 E4E VM E Al e Ao
2 4 T} (Knowlese} Warriss, 2000).

Z3atxe ol wE 2ol YA ¢
e, A B s A, R
g AT sol FEAFEe] dHe wE 2E
g2 B NG Aol FIFE WA
A ke Ao derdnh

Table 3%} 2t}
SA pHe} drip loss= &3
Fefoll oJg Abol= AAHEHA FRhow,

%
SA4 9A] Lk, ask B bt BF ESHES
EL %3}?‘“* Gefoll wE ol yEhA

E A& AR A5 1
HFEQA AFT 2

of e WAl vheh

o

%-_J::_
Zotabrel A
(3]

olelgh A =3 B BA4EH =
AEHAE }35} 31 (Payne@} Payne, 1987;
Becker %, 1989:; Barton-Gade$} Christensen,
1998), A FE2 E=o] #Ad A9

o H
z rlr

35 W3}t (Hunter 5, 1994; Lambooij 5,
1985)= & PSE WA&S S7HA7]7] = g

t} (Gispert 5, 2000; Lee®} Choi, 1999)% T}
& d7AdEAE Hd AgEs vEha
Utk B A EFsHFHES FE BT =X
5 SEE =2 il AAo] #HApE &
*@3}“ A3 BEE acidosisE e 4= 9l
S ®7k olYe} (Bertol 5, 2002; Hamilton,
2002), =FA] <5 glycogen o] FO
W 517]9] 1;\},« pH, Fus S 2 w2
S gojrg= AxE 7E 2t} (Monind} Sellier,
1985; Hamilton, 2002)3 X 313}t

=

Table 3. Effects of handling of market pigs and transport vehicle on physicochemical
characteristics of the longissimus muscle(LM) and the incidence of PSE

Handling Transport vehicle pH at Color I%r;s PSE

stress type 24h CIE L* | CIE a* | CIE b* (%) (%)

] Enclosed box 5.20 52.5 10.2 6.2 2.1 17.3
Stimulated -

Conventional open 5.26 54.7 9.8 5.8 1.9 18.5

o Enclosed box 5.38 53.4 9.9 6.0 2.3 13.3
Minimum -

Conventional open 5.16 51.8 10.3 6.3 2.2 11.8

Pooled SE 0.05 0.97 0.72 0.65 0.74 -

Significance ns ns ns ns ns ns

NS; Not significant.
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