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%HW¢-Of Moderate indoor exercise on carcass composition, meat quality and muscle enzyme
\ ies in igs
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- @{:;\\X: An experiment was carried out with 40 crossbred pigs to study the effect of enfor-
ly tTeige
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On carcass and meat quality characteristics. During the fattening period (22 to
the Pigs were divided into two groups, two pens with ten pigs in each. The 20 pigs
Sreise were made to run/walk along the passage in the pig house 5 days a week. The

[y i
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%a tance was about 500 meters. The pigs were restrictedly fed twice a day. After slaugh-

i
%%e approXimately 103 kg live weight the carcasses were assessed for lean meat and fat
‘%%es iat Meat quality of M. longissimus dorsi and M. biceps femoris. No significant diffe-
iwﬁt- Stween the two groups were observed in the parameters studied. The muscle size and

‘k%c%e distribution seems to be very consistent and may not be influenced by this rather weak

, MT " For most of the parameters, a significant effect of litter was found.
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Most slaughter pigs are reared indoors in narrow pens, giving the pigs limited
exercise and motion. The practice to give the pigs more space outdoors in

Other ways of increased motion has become one way to promote the welfare of the

T

Ny, ¢ ha
‘ahty § also been a selling argument, with emphasis on healthier pigs with better meat
\at

Q.
L

Co

A MPareq to confined pigs. The aim of this experiment was to study the effect of mode-
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Qor
1ty €xercise on performance, carcass characteristics, meat quality and muscle enzyme

8g
SVQWERI °f Swedish crossbred slaughter pigs.
wagmtAL AND METHODS: Animals. 40 crossbred pigs (Hampshire boars mated to Sw. Landrace x

Shi
. an Te Sows) were used. The pigs were reared in four pens, two of which contained five

five Castrates and the other two six gilts and four castrates. The pens had concrete

I
s:sw@::th ?traw and had a 7.7 m* sleeping area and 5.3 m? dunging area. The 20 pigs from two
J%tin egl?EH moderate indoor exercise by running/walking together in groups, five days a
‘Kmhbe Pig house. The pigs were made to follow a narrow passage in the house and the
w} hltheieaCh Occasion was, on average, 500 m. The other pigs, used as a control group, were
Qg_ T pens. The pigs were sent for slaughter the week their live weight was at least
o 8
Q:“le’ ! Were restrictedly fed twice a day in automatic feeders, with a ration based mainly
Qé N@r ats, Soyabean meal and fish meal (16.0 % crude protein, 0.85% lysine, 3.6 % crude
QY.wate 12.3 ug ME/kg). From 60 kg live weight the daily ration was restricted to 34.1 MJ

tQ%mlhtErr Was given at free access via bite nipples placed in the dunging area.

N% the é;gﬁg~parcass assessment. The pigs were slaughtered according to the normal procedu-
4 Wm@ = MMercjal abattoir in Uppsala. After at least two hours of rest in the lairage the
Swe Unneq with low voltage electricity on the floor. At the time of bleeding, blood

Te
‘M“sc Collected in heparinized tubes. After bleeding the pigs were scalded in a tank for
e

at Samples for histochemical and biochemical analyses were taken from M. longissimus

q 4 ¢ last rib and from M. biceps femoris and placed in liquid nitrogen. The carcasses
COoling room within 60 min after bleeding.

%% {op *Ng for 46 hours the carcasses were assessed for lean meat content by partial
ty O of ;
%g lop | the right sides. The estimation of lean meat percentage was calculated with an

(VR S R
Iqﬁ Steq Vhich the proportions of defatted ham and back were used. The ham and back were

g n
| Uﬁs' the fOllowing muscles; M. biceps femoris (BF), M. quadriceps femoris, M. semiten-
. s s : E
‘%qihmat emlmembranosus et adductor, M. gluteus, and M. longissimus dorsi (LD).
ty, MR
§

m . : : :
e Quality measurements were carried out at time of cutting at the last rib in LD
R

' mj .
ltgspec ‘ddle part of BF. Meat colour was measured as surface reflectance with EEL reflec-
Gy X

tro
Npls? 8 Photometer (EEL; Evans Electroselenium Ltd., Halstead, UK) using three different
EQ Q =Y 00
N, S8

» oAm tm, 550 nm and 680 nm, respectively. Water-holding capacity was evaluated as
dy
¥

e
Mt % i 38ureq aq the percentage weight loss of a 2.5 cm thick slice of muscle hung for
a
%nt r‘imusc Polyethene bag at 2 °C (HONIKEL, 1987).
‘ (T&HtOr S fat content (IMF) in LD and BF was analysed using the Soxtex System H* equip-
AR

+ HBganis, S). The shear force value was taken with a Warner Bratzler-instru-
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ment on samples from LD and BF after cooking the meat to an internal temperature of 68 wﬁﬁm
di®”
n Mf

7

Biochemical analyses were made on muscle samples freeze-dried overnight and the
free of surrounding tissues. The activites of the following enzymes were analysed on 1- gwm%
the freeze-dried muscle at 25 °C with fluorimetric techniques, according to ESSEN at al: ”WQ%
and ESSEN-GUSTAVSSON et al. (1984): Lactate dehydrogenase (LDH) for the anaerobicC glycp i
capacity, Citrate synthase (CS) for the oxidative capacity, Hexokinase (HK) for glucos f%

1
phorylation and 3-OH-acyl-CoA dehydrogenase (HAD) for the B-oxidation of fatty acids: sﬂww%

Statistical analyses. Data were analysed with the Statistical Analysis System (SAS umjm
e f
te Inc., 1985), using the GLM procedure. All effects were regarded as fixed. The mod ﬂﬁgac
|
hgf‘kg

included the effects of sex and litter besides the effect of exercise. The interactlolaw

sex and exercise was included when significant. The regression of carcass weight and sipw
dr s&r
vxe‘? A
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order was included as a covariate. The sample size was included as a covariate wher
was studied.

RESULTS AND DISCUSSION: The live weights of the piglets at the start of the experlmer1
o fast ﬂa"'%l
AR

22.8 kg and 22.7 kg on average in the two groups. The exercised pigs grew a littl

grams per day compared to 776 grams in the control group. As for feed conversion, this, h"11
statistically significant. The pigs did not refuse to do the enforced exercise, bu® lteﬂw k.
probably have been more intensive to get a better effect. MURRAY et al. (1974) found nn ﬁw.
of forced exercise on a treadmill three times a week for nine weeks on feed intakeex?erldl

efficiency. They suggested that the degree of exercise was too low to influence enerdy "

AR

ture. ”ﬁi %
For most of the traits studied there were significant differences between gilts a8 fln

tes and the effect of sex has been accounted for in the statistical model. The effeCt 7 ﬂ%
6
of

ter was also included in the model. Least-squares means for registered carcass trait®
in Table 1. The lean meat percentage of the carcasses was the same in the two grouP®’ P
of exercise was obtained either on the total 1lean meat percentage or on dJ.fferen k(ﬁ
studied. Neither was there any influence on the proportion of lean meat+bone in bw; 8"y
76.5 %) and in ham (82.5 %), used for the estimate of lean meat percentage. Interact hﬂw by
ween sex and treatment were only found for a few carcass traits. Exercised gilts ha a”& N\
ham with a greater M. gluteus compared to non-exercised gilts, while no effect was o hﬂe,nu
castrates. The exercise decreased the subcutaneous fat amount in the ham of castratesre5 {
effect on this trait was found in gilts. The weight of individual muscles in the ham
in Table 2 and no effect of exercise was obtained except for the size of M. gluteus eﬂta
as mentioned above. These results generally agree with earlier studies. Moderat ewz
(walking or running) on a treadmill had no significant effect on different muscles © o e#
lean meat content (FITTS et al.,1973; MURRAY et al.,1974; HALE et al.,1986). Walklngsﬂﬂ"‘,

d
(1.2 km/day) had no effect on carcasses in the experiment of ANDAYA et al. (1972) 2" e
s Whl 19 /
. f

N et ?

et al. (1963) got no effect of forcing the pigs to stand up on their hind leg

Exercise for 22 min a day had no effect on performance of confined pigs (MORRISO U V

re*” o
shown in Table 3. The meat from exercised pigs had slightly higher drip loss and lwiﬂ*

ﬂﬂﬁ
¢
cant effect of intramuscular fat on the tenderness of LD. One percentage unit incre® wefyph
(" 7|y
L

b
No significant effect of exercise was found on the quality traits studied. The flﬁﬁﬁ'\\
¥
¥ 5 4
values in both muscles studied but the differences were not significant. There wa I
1e8
decreased the shear force value by 0.64 unit. The shear force values of the musC

io
affected by the exercise. WARRIS et al. (1983) found no effect of rearing condi®
ect ..,
compared to outside in paddocks) on the water-holding capacity of the meat. NO eff ;nﬁgﬂ

subjective assessment of wetness) were influenced by the exercise enforced. i ptf

J
o
cise was found by ZENIA et al.(1974). RULCKER (1968) obtained a positive effect o1 the’qiaﬁgﬁ
pigs on a treadmill twice a week on LD muscle colour and drip loss. None of the © lwgth M%
‘ ! ve ‘
parameters studied in the present experiment (pH, reflectance at different wa c¢\¥!
Vg /| '

<

: . s iesaant 0 ‘

The eating quality of the meat is influenced by IMF. There was a significad” b ﬁﬁfyw‘\\
3 W

between sex and exercise on IMF in both LD and BF in this study, but the effect ct Wt
e

tent for the muscles. Exercise increased the IMF in LD of castrates while no eff £

" C
in gilts. In contrast, exercise decreased IMF in BF of gilts while it did not affe

104




1: 21

\ate

8
il T
,&w'mLD; 3ble 4). For most of the pigs, the IMF-values were low. The over-all mean was 1.69 %
i n
mf’ Yo i 1.65 % in BF, indicating that the IMF content was generally rather low.

iy [ . S
ﬂﬁ %qe gnlflcant effect of exercise or sex was found on the muscle enzyme activities and

Jﬁﬂﬁ%. 4 Ycogen (Table 5). The interactions between sex and treatment were also non-signifi-

{ e 5 o . . 5 .
wﬁ %pig non-slgnlflcant effect of exercise indicated that the moderate exercise enforced on
i 8 e
‘1% Was too light to change the physiological function of the muscles. There was no signi-
]

| ef :

¥ %Mes fect of stunning order on muscle enzyme activities, glycogen or blood lactate. Other
|8 8 5

uﬂlmh DhOWed that the oxidative capacity increased during moderate exercise (FOGD-JORGENSEN &
|4 =

w? %%te JENSEN, 1975; ESSEN-GUSTAVSSON et al.,1988). Moderate exercise also reduced the blood

f a
2| Qne t slaughter (ESSEN-GUSTAVSSON & LINDHOLM, 1983).

L

l”‘gm STons;, The moderate exercise enforced on the pigs during their rearing period from 23

4 3 :

z%%s kg live weight had negligible effect on daily gain and feed conversion as well as on
c L : ¢ o L " .

»%”ts Omposltlon, quality traits and muscle metabolism. These findings are in agreement with

0| Y Obt 4 s

4 ftﬁVe tained in other experiments with pigs given moderate exercise in paddocks, fed indors

0| Qlf

: Ay,

RN Of : :

hw,.%te the Pigs, especially if they are reared indoors in small pens. Therefore it is of

ﬁy'ch Gonomic
Q

31 % T
feev Qared .ﬂ

®Xercise on treadmills or just walking around. Exercise can be of great value for the

importance that the enforced exercise did not deteriorate the pig performance

¥ Composition and quality. This indicates that pig producers can give their pigs,

[y, in g
wd QWQMQ il Pens, moderate indoor exercise without expecting any negative influences on the
%To ) traits ang economy.
AR a : ; : ;
5t ‘qin N effect of exercise it seems to be necessary to use a much heavier exercise than

) e i ; ) -
o Moy . S ®xperiment. It is doubtful, however, if this is a realistic way of rearing slaugh-

in 5 y 3
2 commercial situation.

W | angle 1

. T
b mahlczist‘squares means for daily growth Table 3. Least-squares means for different
dﬁ ©a88s characteristics quality parameters in M. longissimus dorsi
3% (LD) and M. biceps femoris (BF)
6 [Ny,
‘wﬁﬁ?@ Controll exercise )
‘H‘ﬁghs e g/day i Control Exercise
il (Vi 776 7
I e, §ht, kg 78.2 78.2 Drip loss, %

g, 62.7 62.8 LD 5.89 6.58
o | Nl g 27.7 28.0 BF 5.16 5.48
&%wa Ong in ham, % 82.5 82.5 Reflectance, 400-700 nm

bf\ g back, s 76.5 76.0 LD 18.3 19.8
" | the o BF 18.3 18.6
ﬁQT% Ta8its were sign. different. Shear force, 1lb

! eqqlez LD 3.2 3.0
P10 ags Leag BF 4.2 4.8

P ]£hfribUtF‘squares means for size (kg)
ﬁﬂi Negt ignhOf different muscles (in % gone of the traits were sign. different

i am) etween groups.
@
Zﬁ\hh‘ Control Exercise Table 4. Least-squares means for percent IMF
&g-ﬁcﬁm kg % kg % %n M. longissimus dorsi (LD) and M. biceps
PN Ny s fe Y emoris (BF)
/ “gem‘i*;gee mDréS 1.45 20.8 1.48 20.8

/1 auopSanog SMOTis 1.15 16.5 1.18 16.6 i
ﬂ}v.;mh:Or § and Control Exercise

1R 1é“te§2din05us 1.50 21.4 1.51 21.3 gilts castr  gilts castr
™ 0.44 6.3 0.45 6.3
Al g g 0.59 8.5 0.61 8.6 LD 1.51* 1.67¢  1.50= 1.92»

f Is 2430 2.31

5 s“bq(with BF 1.79¢  1.65 1.44> 1.56
|y ﬁt%@ fat) gilt cast gilt cast
Ao s 2, 27,8 27.7:28.5227.6¢

o 'gf&eug in In Tables 2 and 4 means with the same letter
9,‘ m§tmf' kg 1.6721.81 1.78°1.74- are not sign. different (p>0.05). In Table 2
J o 0.59:0.60* 0.63°0.59 means that are underlined are different
| "M hap T lean (p<0.10).

i | 8.2928.72 8.7528.49"
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Table 5. Least-squares means for different enzyme activities (mmol*kg-* *min-!) and :
glycogen (mmol*kg-!)in M. longissimus dorsi and M. biceps femoris o

Control Exercise

M. longissimus dorsi |

cs 11.3 10.4 |
HAD 18.8 17 .6 4
LDH 2390 2430 ‘
HK 0.54 0.51 |
Glycogen 505 495

M. biceps femoris N
Cs Il 1851
HAD 18.1 177 k
LDH 2085 1978
HK 0.47 0.56 &
Glycogen 473 478

None of the traits were sign. different.
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