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® Present study involved 2 experiments. The pigs under study originated from a population where the presence of the RN- gene

r .
p E:\”OUSlV demonstrated. The animals were slaughtered in a commercial abattoir and were classified as normal or RN- carriers on

\]SO fthe Napole yield (Ny) as measured on the Semimembranosus muscle (normal : Ny > 91 ; RN- carriers : Ny < 91). In experiment
' :::tg of water and protein were measured on the Semimembranosus muscle of 90 pigs slaughtered in 4 weekly series. Samples
A fro 'Om the Semimembranosus muscle around 30 min after slaughter, for determination of Ny and protein and water contents.

MRN. ¢ carriers (n = 55) contained less protein (P < 0.01) and slightly more water (P > 0.01) than muscle from normal pigs (n =
by, ?enment 2, samples were taken from the Semimembranosus muscle and from the liver of 27 pigs around 30 min after slaughter,
‘V)l) (ﬂanOn of Ny and protein and glycolytic potential levels. Muscle from RN- carriers (n = 17) contained a higher glycolytic potential
Nd g lower protein content (P < 0.01) than muscle from normal pigs, while no difference was observed in liver between the 2
»Jpn iy Mals. It was concluded that the increase in muscle glycolytic potential induced by the RN- gene does not result from a hormonal

%y,
Ut from a defect inherent in skeletal muscle cells.
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The
Yy, the - 8ene decreases the processing yield of cooked cured ham (Naveau, 1986 ; Le Roy et al., 1990). It has been shown to

\ 19 glycogen content of the white muscle Longissimus dorsi and to modify ultrastructural features of the muscle tissue (Fernandez
t, 1992 s Estrade et al., 1991). Monin (1989) reported that the RN- gene could also decrease the muscle protein content. However,

g
' of the RN- gene on other tissue components or on other tissues have not been investigated so far.

Dr *pr TeSent article reports the results of 2 experiments. In the first experiment, the influence of the RN- gene on muscle contents of
Oty
N&n) 40d neyra] lipids was investigated. The second experiment was designed to assess whether the RN- gene affects also the
Qvel
N the Liver.
'x]‘p
Ry

L
AND METHODS
“mﬂlg.
t e, .gs from population known as carrying the RN- gene (composite lines P66 and P77 of the Pen Ar Lan Company) were used

e

‘.‘“&q 2 r:‘ems, The animals were fed ad libitum and slaughtered at a liveweight of around 100 kg, in an industrial abattoir. They were

'1k“day oy hOmozygotes (referred to as normal) or as RN- carriers (referred to as RN-) on the basis of the Napole yield measured
Slaughter i.e. normal for a yield equal to or higher than 91 % and RN- for a yield lower than this value.

wmi“g.

‘:ﬁfhg

ﬁ Samples weighing about 150 g were taken from the Semimembranosus muscle of 100 pig carcasses, in 4 weekly slaughter

\()JIQWi 0 mip after slaughter. These samples were put on ice for transportation to the laboratory, then kept overnight at 4 °C. On the

\ Aghter, the Napole yield was assessed from a subsample of 100 g. The rest was freeze-dried for determination of water,
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protein and neutral lipid contents. g
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Experiment 2. About 150 g of Semimembranosus muscle and around 50 g of liver were taken from 27 pig carcasses, in 1 sl2 "

grie
ezt

around 30 min after slaughter. Subsamples of muscle and liver (around 20 g) were dipped in liquid nitrogeri and fre o™
U

determination of glycolytic potential and protein. The rest of the muscle was used for assessment of the Napole yield as descrlbe

il
[ine
S deteﬂ ﬂIC“

5. Lipd®
method of Ferrari (1960) after Kjehldal mineralization of 100 mg of freeze-dried tissue, and protein was calculated as Nx 62 o bf
of mu*

Analytical techniques. Freeze-dried tissues were powdered in a coffee-mill before use for analysis. Nitrogen wa

vct‘l‘ﬂ
M o’

was assessed by the Soxhlet method using 2 g of freeze-dried tissue. Water content was determined by weighing around 3

and after drying for 48 h at 104 °C. As the samples of muscle and liver were obtained post mortem, glycogen was estimated *

by
potential (2 x ([glycogen] + [glucose] + [glucose-6-P]) + [lactate]) determined from 250 mg of freeze-dried tissue as descnbed

Sellier (1985). i
10
The Napole yield was determined as described by Naveau et al. (1985). Muscle was cut in cubes of around 1 cm

with 20 g of a brine (12 % NaCl and 0.07 % NaNO2 w/w in water) and left at + 4 °C for 24 h. The mixture was xmubated JILUNIL’*
as C¢
for 10 min, then the liquid in excess was allowed to drain for 2.5 h.The cooked muscle was weighed, and the Napole Vleld "

the ratio of cooked muscle to fresh muscle.

ts
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Calculations. In experiment 2, water content was determined neither in muscle nor in liver. In order to compare the 0 ¢

: ; . . was U
muscle in both experiments in a convenient way, the water content of muscle was assumed to be 75.5 % and this value

glycolytic potential and protein relative to fresh tissue.

RESULTS |
\V

)
rote!” wﬂﬂ‘ 'y
Experiment 1. Fifty five pigs were considered as RN- and 35 pigs as normal on the basis of the Napole yield. The P - om? g

m §

lower (- 5 %, P < 0.01) and the water content was slightly, but significantly, higher in muscle from RN- animals than in et o ‘
igs L

animals (Table 1). This resulted in a much higher water to protein ratio in the RN- pigs as compared to the normal P’ p?

. s pe . . . _» egg Wi
significant difference in lipid content between the two phenotypes. Muscle from P66 pigs contained more protein and |

from P77 pigs (results not detailed).

significance of effects (1) mean % s.d. (2)

pigs (n) line (3) mtype line x type normal RN-

water % fresh tissue " ok * 75.5 + 0.7 76.0 £ 0.8
protein % fresh tissue G ok ns 220+ 1.3 210% 1.0 :
water/protein *k ok ns 3.44 + 0,17 3.63% 0.21
lipids % fresh tissue ns ns ns 144+ 1.0 1.38 0.73

7 R“ ‘7."}‘

9/
Table 1, Compositional traits of muscle from RN- pigs and normal pigs. 1pi95 gn0”
nomla i

(1) ns : not significant ; * P < 0.05 ; ** P <0.01 ; (2) water and protein were determined in 35

pigs ; lipids were determined in 11 normal pigs and 12 RN- pigs ; (3) lines P66 and P77

392 38th ICoMST  Clermont-Ferrand France 1992




b
tn ; 2 : ; .
\:M ta The protein content was lower (- 6 %, P < 0.01) and the glycolytic potential was higher (+ 60 %, P < 0.01) in muscle from

S than
4 Nin muscle from normal pigs (Table 2). This resulted in a much higher glycolytic potential to protein ratio in the RN- animals.

ey
;i;d f g Significant difference was observed between both phenotypes for liver tissue.
e
i i muscle liver
lcon(cﬂ pigs (n) normal (10) RN-(17) normal (10) RN-(17)
!
chol.“'d GP pumol/g (1) 3105127 174 £ 45 1372 £ 548 1244 + 484
oﬂi“jﬁ Protein % 21.6£0.8 20.3+0.8 757+ 3:6 73.0 £3.6
GP/protein 0.51 £0.13 0.87 £ 0.24 1.95 £ 0.86 1.74 £ 0.77
o
o
Ulﬂled' Table 2, Effect of the RN- gene on glycolytic potential and protein content in muscle and liver of pigs.
(1) GP : glycolytic potential ; results expressed relative to fresh tissue in muscle and relative to dry
Matter in liver.
‘mm“f' In muscle, all differences between RN phenotypes were significant at the P < 0.01 level ; in liver,no
,(,\'Pﬁ‘ difference was significant.
Ju
"USS]()N
nﬂ”l\“’t Undou
i nnﬂ*j‘qeqbyalhtedlx the values given in table 2 for glycolytic potential and protein in muscle are slightly erroneous, since they were
:W:“Videnu Coretical calculation assuming a uniform water content of 75.5 %. But this error is negligible (of the order of 1% or less),

nmui" "asgdinttihe Significance of the differences between the values relative to RN- and normal pigs is not modified whether the results are

| Re,. S Way or relative to dry matter.

‘Eau‘hors ::g the glycogen content of muscle, the results of the present study agree with the observations of Fernandez et al. (1992).

| ]‘he e Ported an increase of about 60 % in the glycolytic potential of the white muscle Longissimus dorsi by the RN- gene.

";%“a b t%lat the RN- gene affects the glycogen content in muscle but not in liver indicates that probably this gene does not act through

.KjliQd Q:Tenc)'. In fact, hormones affecting the glycogen level in muscle also influence this level in liver. So it appears that the

b‘\a“d o Nduced by the RN- gene is probably not due to some changes in the levels of circulating hormones. It is likely to be located

» Ny - & as we know specifically in the muscle fibres.

“tdhere (1986) and Sellier (1987) put forward the hypothesis that the RN- gene would have been brought into the French pig lines
mlhi- om he Hampshire breed. The observations of Fernandez et al. (1992) enforced this assumption. Again the present results
'sgﬁn o ipmhesis. Indeed, the differences between the RN- pigs and the normal pigs - i.e. higher levels of protein and lower levels of
1:"[1}5(§ _lauer - closely resemble the differences reported by Sellier and Monin (1985) and Monin et al. (1986) between Hampshire
:"'hire b]aln v Large White pigs, and by Monin et al. (1987) between Hampshire crosses (P66, also called Penshire, a line with 50 %

Y 00q) . . 5
% of ® ang Large White, Pietrain or Belgian Landrace pigs. Recently, Wassmuth ez al. (1991) showed in the Hampshire breed the

\" I\ il .
4 R T d0mm

5 urefak ant gene decreasing the ultimate pH and the protein content of muscle ; they called this gene HF- (HF for

tor . .
) The close similarities between the HF- and RN- genes indicate that these genes are very probably identical.
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CONCLUSION

ofl

<0
he>*
_ . le, bV!
The results of this study confirm that the RN- gene increases the glycogen level and decreases the protein level I muse - o
ng
influence on these traits in liver. This indicates that the excess of glycogen in muscle is not secondary to deficiencies in circulati"é o 18 L
all 10
but rather to a defect located in the muscle cell. Water content of muscle is increased by the RN- gene, but this effect is t00 ST
influence per se on the technological ability of the meat.
REFERENCES
nf
: “\101”“0
ESTRADE M., BAZIN C., MONIN G. et VIGNON X., 1992. Influence du géne RN- sur la localisation intracellulaire et1©
mortem du glycogéne dans le muscle de porc. Journées Rech. Porcine en France, 24, 71-76. {
gt
orc”
S : . Jation P
FERNANDEZ X., NAVEAU J., TALMANT A. et MONIN G., 1990. Distribution du potentiel glycolytique dans une pop¥
relation avec le rendement Napole. Journées Rech. Porcine en France, 22, 97-100. _
of”
Jye?”
uscle &
FERNANDEZ X., TORNBERG E., NAVEAU J., TALMANT A. et MONIN G, 1990. Bimodal distribution of the ™
potential in French and Swedish populations of Hampshire crossbred pigs. J. Sci. Fd Agric. (in press).
: y 92.
FERRARI A. (1960). Nitrogen determination by a continuous digestion and analysis system. Ann. N. Y. Acad. Sct., 87,7
RO
et
- inpigs
LEROY P., NAVEAU J., ELSEN J.M.et SELLIER P., 1990. Evidence for a new major gene influencing meat quality 1 P
Cambridge, 55, 33-40.
MONIN G., 1989. Genetic effects on technological qualities of pig meat. 40th Ann. Meet. EAAP, Dublin, paper GP3.1. N
.
- ic P2’
MONIN G., MEJENES-QUIJANO A., TALMANT A. et SELLIER P., 1987. Influence of breed and muscle metaboll®
glycolytic potential and meat pH in pigs. Meat Sci., 20, 149-158. M
oriod
; pore™
MONIN G. et SELLIER P., 1985. Pork of low technological quality with a normal rate of pH fall in the immediate POt !
case of the Hampshire breed. Meat Sci., 13, 49-63. 1“6
1nQ 0
risth
. charac®®
MONIN G., TALMANT A., LABORDE D., ZABARI M. et SELLIER P., 1986. Compositional and enzymatic ot 107,}16'
Longissimus dorsi from Large White, halothane- positive and halothane-negative Pietr ain, and Hampshire pigs. Meat Scis o
der
; dn??
. ;itabilite
NAVEAU J., 1986. Contribution 2 l'étude du déterminisme génétique de la qualité de viande porcine. Heérital
technologique Napole. Journées Rech. Porcine en France, 18, 265-276. ,mpd‘
10
a?
gique”
NAVEAU J., POMMERET P. et LECHAUX P., 1985. Proposition d'une méthode de mesure du rendement technoIOZ
Napole". Techni Porc, 8, 7-13.
SELLIER P., 1987. Crossbreeding and meat quality in pigs. Curr. Top. Vet. Med. Anim. Sci., 38, 329-342. pii"ll
Y
ity "y
. . - . . -t 10 I’ﬂe‘/Jt qu 4'1"1 {
WASSMUTH R., SURMANN H. et GLODEK P., 1991. Investigations on the Hampshire Factor with respect & 63
Joskun®”

Meat quality of pigs with various proportions of Hampshire genes and segregation analysis of selected traits. Zuchtunz

394 38th ICoMST  Clermont-Ferrand France 1992






