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INTRODUCTION

Consumers are becoming more and more 
critical and some are beginning to de
mand that the meat they buy comes from 
animals that have been reared under 
conditions that they consider "accep
table". This is a difficult area as 
such demands are often emotionally 
based and differ from one consumer 
group to another. Moreover, consumers 
who are willing to pay a premium for 
such meat only cover at most 5-10# of 
the market. In spite of this many dif
ferent types of "alternative" produc
tions are being considered in Denmark 
to cater for these market segments. 
One of these productions is free range 
pigs.

This paper describes some preliminary 
observations on the behaviour of free 
range pigs at the abattoir and their 
meat quality after slaughter. The work 
was carried out to give an indication 
of the factors to be taken into 
account in future comparative experi
ments with "organic" pigs.

MATERIALS AND METHOD

The free range pigs were supplied on 
three separate occasions in November 
1988. Each week a similar number of 
pigs raised under moderately intensive 
conditions at the same farm were ran
domly chosen. No attempt was made to 
make the experimental groups geneti
cally identical. The experimental 
conditions during fattening are shown 
in Table 1.

Pigs had access to feed up until col
lection for the first week; for the 
final two weeks the last feed occurred 
the evening before.

Free range Indoor

No. of pigs 86 86

Breed DH-YL/H-YL* DH-YL/H'YL

Floor
space

25 m2/pig
outdoors
0.5 m2/pig 
lying 
area (hut)

0,65 mz/pig
concrete
flooring-
s la ts  i V »dunging 8

Water
system

drinking
nipples

drinking
nippleS

Feeding Ad libitum 
dry feeding

ad libii iwet feedlf!cO Kg’ up to 5U
then
2.8 fe®d
units/daY
until
slaughter

Live wt. 
slaughter

# D=Duroc,

Average 
93 kg

H=Hampshire, '

Average 
100 kg

i'=Large w
L=Landrace.

0^Both groups of pigs were tranSP^ ̂  
(separately) on the same lorry 
proximately 1 hr and they weVe jji' 
separately from each other in tbe ̂  
rage. Behaviour was observed 10 
groups both in the lairage and 00 
sage to the CCL-stunning chamhe0'

^ if *
Pigs were slaughtered at abati.0 
during the first two weeks of t j 1»£ 
periment. Holding time was ab°U cx 0 
for week 1 , but because of 
pigs at the factory the expe01 ̂  cP 
pigs were slaughtered immedia 
arrival for week 2 . Slaughter 
was 50-55 Pigs per hour and c *aUgt>' 
was mild. In week 3 »pigs were s .¿jiv
tered in abattoir 2 after $yw 
period of 2 hrs. The slaughter 
was 255 per hour and chilli0^ 
tive. Both factories used 
in the compact equipment.
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n .
Vax- PlSs'Jes were investigated for probe

in biceps femoris and longissi-
0rsi the day after slaughter 

vaill6°n Cade & Olsen, 1987) and pH^- 
• *n these two muscles and semi- 
ls capitis. These measurements 

^Supplemented with pH^-values in 
femoris, longissimus dorsi and 

'•eek p*nalis capitis in the last two 
°f the experiment.

ÜLTs

AvI0Ur AT THE ABATTOIR
>  ranSreritcul&e Pigs had a completely dif- 

■ Pattern °f behaviour at the 
> C T :  T1'<* were calm, did not show 

q atory behaviour in the lairage 
sbo^, ckly lay down. Individual pigs 

a®®ressive behaviour, but this 
^ed to fighting proper. Even at 
rance to the race, where pro- 

Perhaps could be expected in

pigs that have had open conditions 
during fattening, there were no pro
blems. Free range pigs entered with 
no more difficulty than the pigs 
raised indoors.

The pigs raised indoors showed normal 
behaviour in the lairage. They active
ly explored the new area, some pigs 
fought aggressively and it took much 
longer for pigs to lie down than in 
the free range groups.

MEAT QUALITY

Because of the experimental set up 
with among other things different hol
ding periods in the lairage for the 3 
weeks of the experiment, it was only 
possible to compare the two experimen
tal groups within any one week. The 
results are shown in Table 2.

% § 2 ^Average values for meat quality characteristics

values within any one week with different superscripts are significantly 
ent (p at least <0.05 with a paired t-test)

O p t i o n  
— —

Week l Week 2 Week 3

Free range Indoors Free range Indoors Free range Indoors

Pigs 
— __ 15 15 29 2 8 42 40

femoris - - 6.84 6.99 6 . 7 6 6 . 8 0

 ̂ • dorsi - - 6.41 6.54 6.48 6.40

^ ^ ^ ^ c a p i  tis - - 6 . 0 2 6.19 - -

^ b e b
b * femoris
K ,  .’ dorsi ■--

79-7

64.6

75 . 2  

59-8

8 1 . 8  

6 8 .8 b

74.4 

59-9a

79-lb 

45.3

7 3 .7a 

4 5 . 6

h ̂  b‘ femoris Mi 5.58a 5.65b 5.78 5-83 5-50a 5.62b

'*'■ dorsi 5-63a 5-73b 5-74a 5.83b 5.65a 5-74b
 ̂ O

^ ^ ^ ^ S p i t i s 5.82a 6 .0 8b 6.04a 6.29b 5-93a 6.l5b
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There was a general tendency to higher 
probe values in free range pigs for 
all 3 weeks of the experiment, but 
the differences were only significant 
for 1. dorsi (week 2) and biceps 
femoris (week 3):

Difference 
free range - indoors
week 1 week 2 week 3

b. femoris +4.5 +7*4 +5.4*

1. dorsi +4.8 +8.9* -0.3
On the other hand pH_-values with the 
exception of biceps femoris in week 2 
were always lower in free range pigs:

Difference sind oof*
week j 

-O.*2'

-o.09‘

O f  C ° " 'L _ _ - ea $
firmed the above (Table 3). Thefe jji

free range - 
week 1 week

b. femoris -0.07* -0.05

1. dorsi -0.10* -0.09
s. capitis -0.26* -0.25

The incidence of PSE- & DFD'

a slight tendency to more PSE'®eatpronounce^free range pigs (most 
week 2 where lairage 
short). However, free 
showed very little

i"

. Wetimes .gS

range
DFD-meat ' 

depending on week as against 
for pigs raised indoors).

Table 3- Incidence of low pH^-values, PSE- & DFD-meat

Low pH^: pH in biceps femoris and 1. dorsi <5-90
PSE: probe value in biceps femoris & 1. dorsi respectively >90 & Z°
DFD: PHp in biceps femoris, 1. dorsi & semispinalis capitis

respectively >^5-90, >5-90 & >6.30

Week 1 Week 2 Week 3

Free range Indoors Free range Indoors Free range Indoc^

No. of pigs 15 15 29 28 42 40

Low pH^-b.femoris
- - 3.4 0 2.3 0

Low pH^-1. dorsi - - 0 7.1 9-5 i t /

PSE-b. femoris 13-3 13-3 17.2 14.3 2.4 0

PSE-1. dorsi 0 0 10.3 0 0 0

PSE-pig 13-3 13-3 20.7 14.3 2.4
DFD - b. femoris 0 0 3-4 10.7 0 2.5

DFD - 1. dorsi 0 6.7 3-4 21.4 4.8 17-5

DFD - s. capitis 0 20.0 0 35-7 4.8 22.5

DFD - pig 0 20.0 3-4 46.4 9.5 3 O*0



DpD,
l8s, 
»'ore
pj  ̂ when it did occur in free range

was only moderate. It was much 
d0 ” Pronounced in pigs raised in-
wSsrs' The highest pH^-value measured 
Pga. ̂ hus 6.37 in free range pigs as 

lnst 7.07 for pigs raised indoors.

fê r_°hieni in biceps femoris. As very
e 3 also shows that PSE was mainly

'-w °. em in biceps femoris. As very
Hllc, ^1Ss showed low pH. -values in this Scl e . .......  -nop the higher PSE-frequency was
Sip. Ue to the pigs' heritable dispo- 

n * A closer examination of the 
tOoSpectance profiles showed that PSE 
Of °ften occurred towards the centre 

the ham.

ISciJSSlON & CONCLUSIONS

thn°ugh this was a preliminary ex- 
Sepv ei}h> a number of interesting ob- 
Sh0u^Tons have been obtained, which 

he taken into account in future

High energy reserves at slaughter seem 
to be especially unfavourable for ham 
muscles when chilling is mild (as at 
abattoir 1). The temperature at the 
centre of the ham will remain high, 
long enough for the critical pH-value 
for denaturation of proteins to be 
reached, even in hams with a slow pH- 
fall after slaughter. Slaughter at 
factory 2 (effective chilling), no 
feeding on the day of slaughter as 
well as a longer lairage time improved 
the situation - as expected - consi
derably.

Many of the Danish experiments carried 
out to improve pre-slaughter treatment 
from the point of view of welfare will 
lead to less exhaustion in animals, 
i.e. higher energy reserves at slaugh
ter. Future work should take this fact 
into account, so that a better pre- 
slaughter treatment does not lead to 
a higher PSE-incidence.

(
t'atge°st important result is that free 
 ̂m^cv PlSs show lower pH^-values and 

lower DFD-incidence, irrespec- 
*ti(j0o°T lairage time, than pigs raised 

s under moderately intensive 
. ■'■°ns. The reason for this lies

Of

C*1

°hbbthe
ed to

e<ily in the better condition 
Tree range pigs (they are more

exercise) as well as their 
thgy behaviour in the lairage, where 

^ested more quickly without se- 
Tighting.

> e Ver ’ the fact that pigs have
^ Wnr tenergy levels at slaughter is
jy’-gs L° Predispose to PSE in those 

 ̂ (Nlth a lier'ltable disposition for 
shoelSen* 198l)« Free range pigs 

a tendency in this direction, 
 ̂c^Us^ was not marked, probably 
 ̂Own ^ the crossbreeds used are 
°l' have a low predisposition

REFERENCES

Barton-Gade, P.A. & E. Olsen (1987): 
Current Topics in Veterinary Medicine 
& Animal Science, Martinus Nijhoff 
Publishers, pp. 117-127

Nielsen N.J. (198I):
Proc. symp. "Porcine stress & meat 
quality - causes & possible solutions 
to the problems" Jeloy, Norway, pp. 
287-297.

1005




