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

!°usly demonstrated. The animals were slaughtered in a commercial abattoir and were classified as normal or RN- carriers on
e Napole yield (Ny) as measured on the S em im em b ra n osu s  muscle (normal: Ny > 91; RN- carriers : Ny < 91). In experiment °ntents f°t water and protein were measured on the S em im em b ra n osu s  muscle of 90 pigs slaughtered in 4 weekly series. Samples 
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°m the S em im em b ra n osu s  muscle around 30 min after slaughter, for determination of Ny and protein and water contents.
carriers (n = 55) contained less protein (P < 0.01) and slightly more water (P > 0.01) than muscle from normal pigs (n =

W niTlent 2> samples were taken from the S em im em b ra n osu s  muscle and from the liver of 27 pigs around 30 min after slaughter, 
^Uatinri f  xtdo 11 Ot Ny and protein and glycolytic potential levels. Muscle from RN- carriers (n = 17) contained a higher glycolytic potential 

anrt a lr.ower protein content (P < 0.01) than muscle from norma! pigs, while no difference was observed in liver between the 2 
Hals.h was concluded that the increase in muscle glycolytic potential induced by the RN- gene does not result from a hormonal

^ blit frr»IOrn a defect inherent in skeletal muscle cells.
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flj s the RN- gene on other tissue components or on other tissues have not been investigated so far.

gene decreases the processing yield of cooked cured ham (Naveau, 1986 ; Le Roy e t a l . ,  1990). It has been shown to 
°gen content of the white muscle L on gissim u s d o rs i and to modify ultrastructural features of the muscle tissue (Fernandez

also decrease the muscle protein content. However,^  ’ Estrade e t  a l., 1991). Monin (1989) reported that the RN- gene could

"Pres,
'°teiin 6nt article reports the results of 2 experiments. In the first experiment, the influence of the RN- gene on muscle contents of

and ]*«]e - neutral lipids was investigated. The second experiment was designed to assess whether the RN- gene affects also the
Min the liver

V AL AND m e t h o d s

\  V s fr0rn
 ̂ r̂ithp‘t]a rits- The animals were fed a d  libitum  and slaughtered at a liveweight of around 100 kg, in an industrial abattoir. They were*
'Ly ̂  + homozygotes (referred to as normal) or as RN- carriers (referred to as RN-) on the basis of the Napole yield measured

S*aughter, i .e . normal for a yield equal to or higher than 91 %  and RN- for a yield lower than this value.

a population known as carrying the RN- gene (composite lines P66  and P77 of the Pen Ar Lan Company) were used

'V
^ 3 0arnP'es weighing about 150 g were taken from the S em im em b ra n osu s  muscle of 100 pig carcasses, in 4 weekly slaughter

111111 aLer slaughter. These samples were put on ice for transportation to the laboratory, then kept overnight at 4 °C. On the
’A l i t e r , 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.

• i slaugt*’̂Experiment 2 . About 150 g of S em im em b ra n osu s  muscle and around 50 g of liver were taken from 27 pig carcasses, m ^  fl
around 30 min after slaughter. Subsamples of muscle and liver (around 20 g) were dipped in liquid nitrogen and fr̂  ̂  
determination of glycolytic potential and protein. The rest of the muscle was used for assessment of the Napole yield as desert

; d e t e n tAnalytical techniques. Freeze-dried tissues were powdered in a coffee-mill before use for analysis. Nitrogen was 
method of Ferrari (1960) after Kjehldal mineralization of 100 mg of freeze-dried tissue, and protein was calculated as N x 6’25'^ 

assessed by the Soxhlet method using 2 g of freeze-dried tissue. Water content was determined by weighing around 3 gwas
and after drying for 48 h at 104 °C. As the samples of muscle and liver were obtained p o s tm o r te m ,  glycogen was estima 
potential (2 x ([glycogen] + [glucose] + [glucose-6 -P]) + [lactate]) determined from 250 mg of freeze-dried tissue as desen

of ̂  J 
.ted as &

Sellier (1985).
The Napole yield was determined as described by Naveau e t  al. (1985). Muscle was cut in cubes of around 1 cm .3- 100 g

• hoiling t /i inwith 20 g of a brine (12 % NaCl and 0.07 % NaN02 w/w in water) and left at + 4 °C for 24 h. The mixture was incuba ^  
for 10 min, then the liquid in excess was allowed to drain for 2.5 h.The cooked muscle was weighed, and the Napole yield w 
the ratio of cooked muscle to fresh muscle.

4

/

; US<
the results rei J

C alculations. In experiment 2, water content was determined neither in muscle nor in liver. In order to compare , ,new
muscle in both experiments in a convenient way, the water content of muscle was assumed to be 75.5 % and this value wa 
glycolytic potential and protein relative to fresh tissue.

RESULTS
,co«“/oteinExperiment 1. Fifty five pigs were considered as RN- and 35 pigs as normal on the basis of the Napole yield. Tli P ^  .̂0ni 

lower (- 5 %, P < 0.01) and the water content was slightly, but significantly, higher in muscle from RN- animals than m 111 .
animals (Table 1). This resulted in a much higher water to protein ratio in the RN- pigs as compared to the no

i and leSS

«Vin

Tt>efe 
. watC1

ormaiPigS- ' ttiSfl/
significant difference in lipid content between the two phenotypes. Muscle from P6 6  pigs contained more protein < 
from P77 pigs (results not detailed).

p ig s  (n)
s ign ifican ce  o f  effects  ( 1) 

line (3) m type line x type
m ean  ±  s .d . (2 )

normal RN-

water % fresh tissue 
protein %  fresh tissue 
water/protein 
lipids % fresh tissue

*
**

ns

ns
ns
ns

75.5 ± 0.7 
22.0 ± 1.3
3.44 ± 0,17
1.44 ± 1.0

76.0 ± 0 -8
2 1 .0  ± 1-°
3.63 ± 0  21
1.38 ± 0.73

l

\

Table 1. Compositional traits of muscle from RN- pigs and normal pigs. alpi$s
(1) ns : not significant; * P < 0.05 ; ** P < 0.01 ; (2) water and protein were determined in 35 no 
pigs ; lipids were determined in 11 normal pigs and 12 RN- pigs ; (3) lines P6 6  and P77
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m u scle  liver
p ig s  (n) normal (10) RN- (17) normal ( 10) RN- (17)

GP (imol/g (1) 111 ± 27 174 ± 45 13721548 1244 1  484
Protein % 2 1 .6 ± 0 .8 20.3 ± 0.8 7 1 .7 1 3 .6 7 3 .0 1 3 .6
GP/protein 0.51 ± 0 .13 0.87 ± 0.24 1.95 1  0.86 1 .7 41 0 .7 7

3able 2, Effect of the RN- gene on glycolytic potential and protein content in muscle and liver of pies. 
(1) GP : glycolytic potential; results expressed relative to fresh tissue in muscle and relative to dry 
Matter in liver.

m u scle , a ll  d ifferen ces b e tw een  R N  p h e n o ty p e s  w e re  s ig n ifica n t a t  the P  <  0 .01  l e v e l ; in liv e r ,n o  
difference w a s sign ifican t.
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y, the values given in table 2  for glycolytic potential and protein in muscle are slightly erroneous, since they were 
^e°retical calculation assuming a uniform water content of 75.5 % . But this error is negligible (of the order of 1% or less), 

e significance of the differences between the values relative to RN- and normal pigs is not modified whether the results are■ Vthi
Way or relative to dry matter.

la2 ’he glycogen content of muscle, the results of the present study agree with the observations of Fernandez e ta l .  (1992). 
rePOrted 311 increase of about 60 % in the glycolytic potential of the white muscle L o n g iss im u s d o rs i  by the RN- gene.

\ l  ‘ ^ at hie RN - gene affects the glycogen content in muscle but not in liver indicates that probably this gene does not act through
C% lciency. in fact, hormones affecting the glycogen level in muscle also influence this level in liver. So it appears that the

■Cqi i j. Hduced by the RN- gene is probably not due to some changes in the levels of circulating hormones. It is likely to be located 
3asfar aS We know specifically in the muscle fibres.

\ r e  f ar|d Sellier (1987) put forward the hypothesis that the RN- gene would have been brought into the French pig lines
\ i  0rr* ’be Hampshire breed. The observations of Fernandez e t  a l. (1992) enforced this assumption. Again the present results

"in ^othi
\  the la«er -
W etiain

esis. Indeed, the differences between the RN- pigs and the normal pigs - i.e . higher levels of protein and lower levels of

\ o 10od)
/ \ I >

closely resemble the differences reported by Sellier and Monin (1985) and Monin e t a l .  (1986) between Hampshire 
*0r Large White pigs, and by Monin e ta l .  (1987) between Hampshire crosses (P6 6 , also called Penshire, a line with 50 %

^ d  Large White, Pietrain or Belgian Landrace pigs. Recently, Wassmuth e t a l. (1991) showed in the Hampshire breed the 
W _rn’nant gene decreasing the ultimate pH and the protein content of muscle ; they called this gene HF- (HF for 

• The close similarities between the HF- and RN- genes indicate that these genes are very probably identical.
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CO NCLUSIO N

The results of this study confirm that the RN- gene increases the glycogen level and decreases the protein level in mus
b»1W

rirculatinSinfluence on these traits in liver. This indicates that the excess of glycogen in muscle is not secondary to deficiencies in (0 ^ 1
but rather to a defect located in the muscle cell. Water content of muscle is increased by the RN- gene, but this effect is too 
influence p e r  se  on the technological ability of the meat.

horn10'nit*
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