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INTRODUCTION

Among the breeds available for modern pig production, the Belgian Landrace and Pietrain,
h r p p i f i CUf!ar yii1 ntT t SiV u9 / r°m the point of view of « r cass quality. The superiority °t(,ey

h well'establ\shed. with respect to the lean tissue content of the carcass, and » evf! 
rather^ i m i n  iV components ?f slre lines in crossbreeding schemes in European countries- A i s 1̂
inrifl -ttle ? kn0,wnJ Particularly ln the Belgian Landrace breed, regarding muscle chara?*® 1 0  
i?m'HcnC1 Th meat. qiiaI’ty, as ,for example fibre types distribution and contents of collagen, Pigff b ^ ej  
lipids. This study was designed to investigate these aspects, by comparing the two m e a t y .e 
Pietrain and Belgian Landrace to the less muscular Large White breed, and assessing the inf1 
halothane sensitivity, which is very common in the Pietrain and Belgian Landrace (WEB9B, 1981 )*

MATERIAL AND METHODS

study 1nvo1.veud . :25 P19S, i.e. 5 of each of the following genetic types : Lar9e ¡,5 
-negative and halothane-positive Belgian Landraces, halothane-negative and halothane V

jSZ-iihe ,a!11n'al? “ere submitted to a halothane test at a liveweight of 25 - 30 kg-. 
fattened till a liveweight of 100 kg, then killed in usual industrial conditions by electric 
ana exsanguination.

¡(IS



KR (Ff1bre types were classified according to ASHMORE & DOERR (1971) as <*W (fast twitch-glycolytic), 
««ttlon“?  twitch-glycolytic oxidative) and (5R (slow twitch-oxidative), after staining of serial 

1 tor myofibrillar ATPase and succinate dehydrogenase.

l963) S?^Ples obtained at 24 h after slaughter were used to determine hydroxyproline (BERGMAN & LOXLEY, 
Coritent aeiII1n''c iron (HORNSEY, 1956) and lipids by ether extraction using a SOXHLET apparatus. Collagen 

was calculated as [hydroxyproline] x 7.5 and myoglobin as [haeminic iron] x 304.4.

!Tee<1 (¡KiiStical analysis “as made two ways-variance analysis. Effects of genetic type, muscle, 
5ata reiai”9 bbe data relative to the 3 halothane-negative groups) and halothane-sensitivity (using the 

atlVe to the Belgian Landrace and Pietrain pigs) as well as their interactions were determined.

**LTS

 ̂ ~ Histochemical characte ris tics

(RF) anrî T 6S were taken Trom tne rauscles Longissimus dorsi (LD), Semimembranosus (SM), Rectus femoris
'n liquia • eps brachii caPut laterale (TB) as soon as possible after exsanguination. They were frozen

H "J nitrogen and kept till use for histochemical analysis.

Muscle HS( 1 ) Breed M x HS(2) M x B ( 2 )

* w *** *** *** NS **

o< R *** **★ *** ** **

PR *** *** ★ **

Table 1 : Variance analysis for histochemical characteristics 
NS : Non-significant * P <0.05 ** P<0.01 *** P<0.001
(1) HS : Halothane sensitivity
(2) M x HS : Muscle x HS interaction ; M x B : Muscle x breed interaction

M
h«la!? slonifA ® ' shows the results of variance analysis. Muscle, halothane sensitivity and breed had 
C * S e  SenJi?'nt-*effe5tS on1 theLflbre types distribution. There were also significant muscle x 
hi^the hi0hnoV.tlv1ty and mus?le x breed interactions. Detailed results are given in table 2. LD muscle

PercenA  PorT rOD10r-K0f °<W f1bres (except in HN Belgian Landrace), whereas SM muscle had the 
taw 4 en*age of |3R fibres. Larae White Dias had hv far locc ~/u fiK^e yn *.i__
%  1 perr H'typuiLiun • iures ^except in  m  Belgian

othere"tale o f P R fibres- Large White pigs had by far less <<W fibres and more ¿ ~ R fibres’than 
< * h  the Sfinetic types in every muscle. There were some differences in fibre distribution pattern

her, Belgian Landraces and the Pietrains, but they were not consistent from one muscle to

Pj
bsrr41n M  Striking differences were observed between HP and 

n9qeno 9s- Muscles of "" ■ •••
generally significant

un'”  - ~ »■'“ HN pigs in both Belgian Landrace anc
Muscles of HP animals contained more fibres and less BR fibres, the difference'

6aCh

2
iSjlagen, myoglobin and lipids

"'Vsc]- resu1ts of the variance analysis are reported in table 3 and the detailed results for 
and genetic type in table 4.

Muscle HS Breed M x HS M x B

Hydroxyproline *** NS ** NS **

Myoglobin NS *** NS ★*

Lipids *** NS ** •k-k *

Tabl e 3 Variance analysis for contents of hydroxyproline, myoglobin and lipids
The notations used are the same as in table 1

& » . .  .
Pigs) T. — n'"3— ~ v‘ vw,,ubc" a,,u iiuruyiuum vexuept Tor tne latter in tne Large
Ces than Jbe C0V a9en content was generally higher in muscles from Large Whites and Belqian 

“n in muscles from Pietrains, except in the RF muscle. Muscles of the Large Whites, except

'"Psclo .u u”UuSclf  ,and breed effects were highly significant for the 3 traits under study.
* . two S^-i!-eIS 0f C0H agen, and .of myoglobin (except for the latter in the Large



Muscle Fibre type LW(-) LB (■)

Genetic type 

LB( + ) P(- P( + )

°<W 42 ± 4a 64 + 3b 82 + 4cd 76 ± 5C 83 ± 3d

LD c<R 51 t 5d 30 + 2C 14 + lb 15 + 4b 9 t I"

PR 7 ± 2ab 7 t 2ab 5 + la 10 ± Ie 8 + 2

o(W 33 ± 5a 68 ± 4b 73 + 2C 60 + 4d
.b

68 + 4 

23 + 3CSM <XR 53 + 3a 19 + 4bd 19 + 3bd 26 ± 3C
PR 14 ± 3b 14 ± 3b 8 ± la 14 + 3b 9 + 23

oiW 39 + 3a 64 ± 4b 72 + 3C 61 + 3b 66 + 3b

RF «KR 57 + 3C 26 ± 4ab 23 + 3a 29 ± 2b 28 + 3b

pR 5 i la IT ± 2b 5 + la 10 + 2b 6 + I"

</W 40 + 4a 57 + 3b 72 + 2d 57 + 3b 62 + 3C

TB c<R 49 + 6d 38 + 3C 24 + 2a 32 + 3b 30 + 2b

PR 11 ± 2bC 6 ± la 5 + la 12 ± 2C 9 + lb

Table 2 : Influence of genetic type on histochemical characteristics of the LD, SM, RF and TB mus
cle5

Mean + s.d. ; means on the same line with the same superscript are not different at tbe
5 £ probability lev« 1

TB, contained noticeably more myoglobin than muscles of the other genetic 
in SM ; + 44 % in RF ; - 27 % in TB). Lipids were particularly abundant in 
the Pietrain pigs, whereas there was no difference between breeds in 
contained less lipids than the three other muscles.

. + 46 *
types (+ 63 * 1nJLD,’clfS 
the LD, SM and RF iattef
the TB muscle.

Halothane sensitivity had no influence on any of these traits.

DISCUSSION AND CONCLUSION
]>rsim1

The distribution of fibre types in the LD muscle of Belgian Landraces and P i e t r a i n s J ^  gt a'’’
to that observed 
1979 ; LINDHOLM et

by previous authors using comparable procedures of classification (NOSTVOLD .pg 
it al., 1979 ; ESSEN-GUSTAVSSON & LINDHOLM, 1984 ; SUZUKI & CASSENS, 1980, «or gf

16 week-old pigs). However, for the Large White pigs, we found an unusually large percentage 0ther 
fibres. These pigs appear to possess muscles with a markedly larger aerobic capacity than 1 ' sCle?' 
animals under study. This is reflected in the high myoglobin content of their LD, SM and Rt\ 971) 
Important breed variations in myofibre types distribution was previously reported by MERKEL 1 ¡,ree“J 
American pig breeds, with the Yorkshire having much more "intermediate" fibres than the do
studied by this author, as well in the LD as in che RF muscles. On the other hand, our results plg

& SELLIER (1985), who found more pigment in the LD muscle in Piet

f(ii|
The LD muscle appears to be the "whitest" and the "fastest" of the four muscles under 

agrees well with the histochemical observations from BEECHER et al. (1965) and RAHELIC and PL”'
and the biochemical results from JORGENSEN (1981) and LABORDE et al. (1985).

agree with those from MONIN 
than in Large White pigs.

<KR
Our present finding of a lower aerobic capacity, as indicated by the smaller percentage 0 sCie^ 

+ pR fibres and the greater percentage of cKW fibres in HP pig muscles than in HN P19 ,
confirms previous results from LINDHOLM et al. (1979) and ESSEN-GUSTAVSSON & LINDHOLM (1984)> Jfect °e
an apparent discrepancy between this result and the fact that halothane sensitivity had nc> e 0f v f 
the pigment level ; this latter observation agrees with previous results from one of the author .p5 v

------------------------- ---------------------- * -------- ---------------------- ----*"‘l fsH *

‘ hV *

V. y VI/JVI «y. pi C y I wUO ICSUI15 II Ulll UIIC Ul j Up “ rQ

present work, who found no difference in the pigment content of the LD muscle between HN and yr l]£K 
the Pietrain breed (MONIN et al., 1982 ; MONIN & SELLIER, 1985) and of the Belgian breed in
MONIN, 
Pietrai 
investigat

etrain breed (MONIN et al., 1982 ; MONIN & SELLIER, 1985) and of the Belgian breed >- 
unpublished data). However, the latter authors observed a lower pigment content in HP tr 
in pigs. The effect of halothane-sensitivity on aerobic capacity of muscle needs 
igation, usino perhaps more "direct" criteria, as oxygen consumption for instance.



^scle

ID

SM

; RF

TB

I
_

H  4'j

Trait
Genetic type

LW(-) LB(-) LB(+) P(-) P(+)

Collagen
Myoglobin
Lipids

3.8 ± 0.4b 3.7 ± 0.6b 3.5 ± 0.2b 2.8 ±0.4® 3.3 + 1.0ab 
1.25 ± 0.43b 0.62 + 0.21® 0.78 ± 0.17ba 0.96 ± 0.30ab 0.77 ± 0.13a 
14 + 4a 19 + 4ab 20 ± lbC 27 + 9bc 30 ± 10c

Collagen
Myoglobin
Lipids

3.5 ±0.5® 3.5 ±0.9® 3.9 ±1.0® 3.3 +0.2® 3.3 ±0.9® 
1.90+ 0.36b 1.34+0.22® 1.15 ±0.26® 1.43+ 0.33ab 1.33+0.38® 
13 +3® 18 + 7®b 21 ± 10®b 25 ± 7b 24 + 10b

Collagen
Myoglobin
Lipids

3.6 ± 0.7b 2.5 + 0.2® 3.0 ± 1.0®b 3.2 + 0.9®b 3.6 ± 0.8b 
. 2.43 ± 0.57b 1.37 ± 0.33® 1.58 ±0.54® • 2.27 ± 0.99®b 1.75 ±0.19® 

11 ± 4®b 8 + 1® 10 ±3® 16 ± 4b 18 + 6b

Collagen
Myoglobin
Lipids

4.8 ± 0.9®bc 5.5 ± 0.4b 5.0 ± 1.4®bc 3.7 ± 0.9®c 4.7 ± 0.4®C 
1.65 ± 0.16® 1.79+ 0.47ac 2.22 ± 0.56®d 2.86 ± 0.21b 2.48 ± 0.51bcd 
27 ± 11® 25 ± 6® 24 ±6® 23 ± 5® 24 ± 8®

Contents of collagen, myoglobin and lipids in various muscles of pigs from five genetic types

*11 values are expressed in mg/g fresh tissue

»

(m 9ian level of ^ P 1^  observed in netrain pigs, as compared to the Large White pigs and
d !PublishBrf!C! ?i9S>. is in contrast with the results from MONIN & SELLIER (1985) and SELLIER & MONIN 
thd 9r®emon+ d®ta)’ who observed no significant difference between these breeds on the LD muscle. This 
dif*same ii cou?d be due t0 the fact that the Pietrain pigs of the present study were slaughtered at 
onIferencp r6we'19ht as the other P1^ -  whereas in the works of the cited authors, there was a 
It < and ah” , ?-?“ni!u]?--9 between Pietrains and Large Whites (MONIN & SELLIER, 1985) or Pietrains or
Of ’

and I -- . . y «wvnwwi. . icviomo aiiu lqi yc wniucs vnuHiu a jlllil.k, or Kietrains or
's Well L Large whltes and Belgian Landraces on the other hand (SELLIER & MONIN, unpublished data). 
tbe anim ?°Wn that the ^ P 1^  content of the muscles increases with the age (or weight at slaughter) 
■tra<_ '^ais It is worth noting that FABBRI et al. (1971) observed on the LD muscle more lipids in 

P 9S than in Large White pigs, for animals slaughtered at the same slaughter weight of 91 - 93|
Î ^ i n

£cARSlar„d.ingRit’k^D (iqcd';m breed differences in collagen content, our results agree well with the finding of
L, necphk ' that muscles from Large Whites contain more collagen than muscles from Pietrains, and;aVe «..'•«nt resnltc of sn i ipd j. month („»„„ui.k.j ,u. u..l ____  . . .
arm
mp

moreni rf^lts of SELLIER & MONIN (unpublished data) that both Belgian Landraces and Large Whites
9AlANn *7 a9en Pbab Pietrains in the LD muscle. The latter authors, as well as MONIN et al. (1982)1 /■, a MOM TM l 1 Q Q /I 1 fnnn/1 nn 1 «X I 1 „ A. L.    • i. i ■ ■ 1 -> ,

gw'ie, as & M9NIb! ^1984> found n0 influence of halothane sensitivity on the collagen level in LL 
(w^ing i A edid in tbe Present study. So it appears that the well-established low content of collagen 
Unn^'ar do, i6 muscles of the Pietrains is a "breed" character, rather than a trait linked to the high 
6os7«Ces *re,0Pment of these pigs -as hypothesized by BOCCARO (1968)- since the very muscular Belgian 

lbive not present it, and because this property is not related to halothane sensitivity, whose 
nTluence on muscular development is well-known (0LL1VIER et al., 1978).

Bel > In r
ty!9ian Is°^clusion* according to the results of the present study, Large Whites largely differ from 
Riot • Cor aces and Pietrains> . a.nd HP Pigs from HN pigs, by the distribution pattern of myofibre
Of ¿'’alps -̂eirning musc,1e composition, Belgian Landraces are very close to Large Whites, whereas 

^scio ® characterized by a low collagen content, but strong interactions between breed and type 
are observed.

; ,
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4 . 4 3 COMPARAISON DE LA COMPOSITION DES CARCASSES ET DE QUELQUES QUALITES DE VIANDE d£

BUFFLES ET DE BOVINS
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«H
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INTRODUCTION

. °'aprës cokrILL (1980) les troupeaux mondiaux de buffles totalisent 150 millions de têtes ^  <ju
fIitdnuMi ahnnHlantalnf d? !ays•,Mal9re son fort potentiel, cet animal est resté longtemps deda ^  es
Utilisé nnurblpdtrSitUrt(?Ut da"- 6S P?yS en voie de développemer.t (comme TInde par exemple)utilise pour le trait mais aussi pour la production de lait. p

via'1’
de JOKSTMnvrrPiiqtcneïndvétUde? °-t !*! con5acrées au potentiel des buffles comme producteurs de ar 
de. JOKSIMOVIC (1969) en Yougoslavie fut un des premiers chercheurs s HSnnnror r„ m,nn,.e de connuefit

En Australie CHARLES & JOHNSON (1972 & 1975) ont montré q{**: En Australie CHARLES «'JOHNSON (1972 & 1975)_ont montré^uë' les carcasses"de"büffïes'se 
bien au marche de viande maigre et que la castration influait peu sur les caractéristiques de 1 veaÛ  
casse. En Italie, MATASSIMO et al. (1977) ont comparé les carcasses de jeunes buffle' « 8
Frisons, en centrant que ces derniers présentaient un pourcentage de viande sur la carcasse

s buffles. BORGHESE et al. (1980) ont comparé la couleur et la tendreté de la viande de re
n e .  de DUT S I 1 ntrnHnrt -î nn Ha 1 a .•____ j. = _ j , ____ . ___w.amrïl6*>

celui desQll, : 4 j : TT, " • T “  cumpare la couleur et la tendreté de la via—
En Bulgarie, depuis 1 introduction de la race Murrah, importée de l'Inde en 1962 des programme5 
cherches sont développés (P0LIKR0N0V & ALEKSIEV, 1979). ’ P f

L'expérimentation mise en place a été réalisée dans le cadre des accords de coopérgj;V / 
Franco-Bulgare (VALIN et al., 1984). Elle a pour but l'ëtude de la composltion des carcasse5 > 1 *  J 
quelques qualités de viandes à partir de bovins et de buffles entiers ou castrés Dans une pain51 l-
ou'à l ^ ^ a b f m é 5 H 6Si resultats â ant trait a l'étude des types métaboliques et contráctilqu a la stabilité de ’a couleur des muscles.

The last page can be seen at the start of the next article.




