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0 d UCTION

Ï N h  thed6fj ne concept of meat quality is difficult 
Nere?,6’ is we|l known that consumer 
>loyr 6e depends on factors such as_________________________

n®Ss, \ aPParent lean:fat ratio, wholesome- 
c°fis[jr|fnc,erness and flavour. Meeting the 
ích¡6v ®r requirements can then be 
jurist3 6y Producing pork of adequate cha- 
0rrOu|at'GS ^  means of crossbreeding, diet 

IQn and suitable further processing.Var¡0
(% ren w° r|<s have demonstrated consistent 
j'0r> and 6s in carcass anatomical composi- 
he ^ain^6^  chemical composition between 
^e6ds x Sw¡ne breeds. But classification of 
> t s st0r each of the main meat compo- 
'̂horg ydied somewhat varies between

is well known to modify 
(M°u9h n 171631 oomposifion in pigs, mainly 

in 3yan%  and quality of fat deposited 
h 9rcj>' ion ’ Girard et al., 1988; Bout et 
 ̂ S i ’nQy88)- However, method of rearing 

6ŷiv'ty haa m° re or *ess 'ntensive physical 
Cn rirhPnt 1363,1 studied in pigs. Some 
t> 0n7 8 indicated that environmental 
J 6, hurrvĤ 6xercise’ confinement, tempera- 
V S61 rei cou|d affect meat quality. This 
(1q 'al a5 tl0nship however remains contro- 
re • Th rev'ewed by Monin and Ouali 
tf̂ rir)g 6e respective effects of breed and 
6ri need°nditions on meat characteristics 

s to he further investigated.

¿ dy,actont exPer¡ment was carried out to 
%  the main effects of sire breed

0n a °f rearing and that of their inter
d i  info meat Polity that would provide 

rmation on conditions required for

producing first choice pork from French x 
Chinese crossbred sows.

MATERIALS AND METHODS

A total number of 64 experimental pigs (17 
males and 47 females) were used according 
to a 4 x 2 factorial design. Part of the animals 
were born from Gascon x Meishan sows and 
sired by one of the three following breeds: 
Duroc (treatment DU, n = 17), Pietrain 
(treatment PI, n = 16) and Large White 
(treatment LW, n = 18). Remaining animals 
were Large White x French Landrace cross
bred and were used as control (treatment C, 
n = 13), being representative of one of the 
most common swine breeds reared in 
France.

Within each sire breed treatment, pigs were 
allocated by blocks to two rearing methods. 
Half of the animals were reared indoors, kept 
in pens at a mean density of 9 m2/animal 
and fed intensively during the fattening 
period [ad libitum level of feeding from 25 to 
100 kg live weight; treatment INT, n = 32). 
The other half of the animals were reared 
outside with free access to shelter and exer
cise area at a mean density of 330 
m2/animal and semi-intensively fed during 
the fattening period. They were first fed ad 
libitum from 25 to 70 kg live weight. Then 
they were restricted from 70 to 100 kg live 
weight and fed forages ad libitum (treatment 
EXT, n = 32).

At slaughter at a similar carcass weight, a 
sample was taken from M. longissimus dorsi 
(from 7th dorsal to 1st lumbar vertebra) and 
frozen prior to chemical analysis. The dry 
matter (DM), total crude protein (CP = N x 
6.25), collagen (Hydroxyproline x 7.5), intra
muscular lipids and myoglobine (haem iron) 
contents were measured. Furthermore, a 
subsample was submited to a 2 h heat 
treatment at 90°C for collagen solubility 
determination. Data were examined by 
analysis of variance to evaluate the main 
effects of sire breed and rearing method as 
well as that of their interaction.

RESULTS AND DISCUSSION

At slaughter, carcass weight did not differ 
significantly between sire breed nor rearing 
methods (mean value 75 ±  4 kg) but pigs 
from treatments DU and PI were slaughtered
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approximately 13 days later than their coun
terparts from treatments C and LW (signifi
cant difference, P<0.05). Results are 
presented in Table 1.

Effect of rearing method

Rearing method had no significant effect on 
meat characteristics except on collagen 
content and solubility. In treatment EXT 
collagen content was lower and collagen 
heat solubility was greater than in treatment 
I NT (7 % and 14 % difference respectively, 
P<0.05). However the effect of rearing 
method varied among sire breeds (significant 
interaction between the two factors, 
P<0.001). While a greater solubility was 
indeed observed in EXT pigs from treatments 
C, DU and LW (25 to 35 % difference), the 
pigs from treatment PI showed the opposite 
trend: the collagen solubility of INT animals 
was 25 % greater than that of EXT animals 
within this sire breed (Table 2).

Though not significant, there was a tendency 
of INT pigs to have a greater iron pigment 
content than that of the EXT pigs. 
Biedermann and Bader (1972) and Warriss 
et al. (1983) also reported a paler meat in 
outdoors-reared pigs compared to confined 
pigs. These findings however contradict 
those of Goutefongea et al. (1983) who found 
higher dry matter and iron pigment contents 
in meat of outdoors-reared pigs compared to 
indoors-reared pigs, or those of Shuler et al.
(1970) and Galloway et al. (1973) who found 
no effect of degree of confinement on meat 
colour.

Effect of sire breed

Sire breed affected significantly all the para
meters studied except pigmentation. Pigs 
from treatments DU and PI showed higher 
meat DM content than pigs from C and LW 
treatments. Other workers also found that 
meat from heavy-muscled breeds such as 
hypertrophied Belgian Landrace and Pietrain 
had a higher dry matter content than that of 
Large White and French Landrace animals 
(Touraille et Monin, 1984; Barton-Gate, 1988; 
Bout et Girard, 1988).

The intramuscular lipid content varied to an 
even greater extent among breeds, being 
greater in pigs from treatment DU than in 
pigs from treatment PI and LW. Duroc and 
Hampshire purebred pigs are known for their 
high intramuscular lipid content (Monin et al.,

, <$1
1986; Wood et al., 1987; Barton-Gade, j(j 
et 1988). In the present experiment the 
content in meat of control pigs was ° p| 
than those of pigs from treatments D > „ 
and LW. This result confirms the conci p 
of Touraille et al. (1989) that the introduc ^ 
of Genes from Chinese breeds leads 
increased intramuscular fat deposition 
might have enhanced this breed effect’

Meat from treatment PI had a signit|Ĉ er 
higher protein content than those of theh°a(j0 
sire breed treatments (P<0.01). It also n arid 
lower collagen content, treatments P ^  
LW being highest and treatment C ¡nt 
diate. This classification of breeds co e\ 
the results of Boccard (1968), Tou^^d  
Monin (1984), Monin et al. (1986) and ^  
and Monin (1987) indicating a lower 
collagen content in heavy-muscled D , to 
(Pietrain, Belgian Landrace) c o m p a r apd 
other breeds such as Large White 
Hampshire.

gt if
Mean collagen heat solubility was lovV sifO 
treatment PI but differences between iq), 
breeds did not reach significance v 7 '$ 
Because of the interaction betwe® ggii 
breed and rearing method (Table 2), c 
solubility in PI pigs was actually lowest ¡̂$ 
in EXT treatments only (see a b o ^ ’ $  
finding however corroborates previou . ¡$ 
servations that meat from Pietrain r > !  
generally given a lower tenderness ce 
than Large White and French t-a^^P 
breeds when submitted to sensory eva1g8/t)' 
(Dumont, 1974; Touraille et Monin, ê< 
Such a discrepancy between a rfleS5 
collagen content and a lower ten^teO 
score in Pietrain pigs could then be 
to differences in the nature of co\\a9e[ ê ' 
sited combined with the higher stress-® ¡̂ty 
vity of breeds selected for heavy 
(Touraille et Monin, 1982).

ij
Pigs from treatment LW tended to ^  
darker meat than those from °^ehĝ  
treatments. Though the difference ° ^ c 
mean values was noticeable (+13 to 
it did not reach significance.

.hi- e*pi
It may then be concluded from tnii,.|pr 
ment that both factors affected the Q ^  
characteristics of meat. There was a 
cant response in terms of quantity an {0 tf 
of intramuscular collagen deposits W 
rearing method that might be eXP]ai(1ySica 
the combined effects of intensity ^  gw 
activity and feeding strategy. A sens

988



vi^g°n by taste panel under course will pro- 
tj0n udher information on the final implica- 
aCc 0 Such structural modifications on meat 

Ptability by consumer.

treatdifferences recorded between sire breed 
g6n lTlents confirmed the importance of 
c w . ICs as a mean of manipulating the 
The • tra'ts °f meat from crossbred pigs. 
brepJ^troduction of Genes from Chinese 

improved the intramuscular fat 
and thus could favourably affect the 

of pork as it was previously reported 
5lso°Urailie et al- 0989). The present work 
Pigs Su9gests that the response of Pietrain 
be fu°tu ariations in rearing conditions should 
th0Sg er investigated in comparison with 

of the other continental porcine breeds.
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Table 1 • Qualitative characteristics of pork (M. longissimus dorsi) as affected by sire breed 
and rearing method (mean values1).

d)

Sire breed^ Rearing
method^

C DU PI LW INT EXT

Carcass weight (kg) 75
(3)

76
(3)

73
(4)

74
(4)

74
(3)

75
(4)

at slaughter 
(days)

18 6a 
(13)

198b
(11)

198b
(7)

184a
(13)

193
(13)

190
(12)

DM (g/kg fresh) 260a
(10)

274b
(12)

2 69bc 
(5)

2 64ac 
(7)

267
(10)

267
(9)

k-'-Pids (mg/g fresh) 21.0a 
(10.8)

37. lc 
(10.5)

24.9ab 
(6.3)

30.9b 
(10.6)

30.1
(11.2)

27.9 
(9.7)

<“£> (®ag/g fresh) 235a
(7)

235a
(11)

242b
(7)

233a
(8)

236
(8)

237
(9)

C°llagen (mg/g fresh) 3.88a 
(0.6)

4.36b 
(0.6)

3.40c 
(0.3)

4.20ab 
(0.6)

4.12a 
(0.6)

3.83b 
(0.6)

C°llagen (% of CP) 1.65a 
(0.27)

1.86b 
(0.27)

1.40°
(0.12)

1.81ab 
(0.28)

1.75a 
(0.28)

1.62b 
(0.27)

<~°'*-lagen heat
s°lubility (%)

27.3
(5.5)

28.9
(6.2)

25.6
(6.0)

28.2
(7.2)

25.6a 
(5.5)

29.5b 
(6.2)

^ ° g l o b i n e  
W g  fresh)

765
(309)

760
(121)

729
(218)

874
(454)

815
(337)

756
(210)

Wi
s'9nific treatrrient mean values on th® same line and followed by different superscripts differ 

‘v Uqe ani^ (P<0.05). Corresponding standard deviation is mentionned in parentheses.
■NT ¡n̂ d' ^ control (Large White x French Landrace), DU Duroc, PI Pietrain, LW Large White, 

0rs and intensive rearing, EXT outdoors and semi-intensive rearing.
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Table 2. Interaction between sire breed and rearing method on collagen heat solubility of 
M. longissimus dorsiin pigs (mean values^, %).

Sire breed2

Rearing
method2 C DU PI LW

INT 24.0
(3.1)

25.3
(5.9)

29.1
(5.1)

23.9
(6.0)

EXT 30.2
(3.3)

33.0
(3.3)

22.1
(4.8)

32.5
(5.6)

Corresponding standard deviation is mentionned in parentheses. 
(2) Legend: see Table 1.
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