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J f^ O D U C T IO N
t, e rate and extent o f  p o s t  m o r te m  pH  fa ll are 
0f °  ° f  the most im portant causes o f  varia tion 
Ig j ja t  technological qua lity  in  pigs (Briskey, 
den udtimate pH  value o f  meat ch ie fly
(nPends on the g lycogen content o f  muscle 
^®nda ll, 1973). Because o f  d if f ic u l ty  in  
^.asuring true va lue  o f  g lycogen in  liv e  

M o n in  e t  a i .  (1987) proposed to 
of,,ace the determ ination o f  glycogen by that 
t[e §1yco ly tic  p o te n tia l" (GP), i.e. the sum o f 
^ ¡ .^ a in  compounds lik e ly  to produce lactic 
5Ccq P o s t  m o r te m  . Th is  a llow s to take in to  
dlir?lln t the g lycogen degradation occurring  
s]aijn2 the sam pling process o r even during  
ava'l ter w ^ en only  P o s t  m o r te m  samples are 
g ^ a b le . The m ain causes o f  va ria tion  o f  
c0n ■ en o r GP leve l in  muscle are generally 
^J^d e re d  to be breed (Sayre e t  a l . ,  1963;

anc* S e llie r, 1985; Essen-Gustavsson 
typ U d kn e r-M o d ig , 1985 ), muscle metabolic 
skes ^ 0nln  e t  1987) and preslaughter 
V s (fo r a rev iew , see Law rie , 1966). Sex 
pigs snown to in fluence meat u ltim ate  pH  in  
gqt ’ eoars show ing h igher u ltim ate p H  than
\ r0r castrate males (Moss and Robb, 1978; 
\jjnt et aLi 1979; Ellis et aLi 1983;
N ^ n o s e  e t  a l . ,  1984; Lunds tröm  e t  a l . ,  

This e ffect could  be due to differences 
glyc eert sexes e ith e r in  re s tin g  m uscle  
Pr&S] §er> level o r in  glycogen decrease during 
Ltpp^Ughter stress. The a im  o f  the present 
S  in te rn  was to  study the effect o f  sex on 
\ l 0 ie g ly c o ly t ic  p o te n t ia l in  the 
\ ^ ^ s s im u s  d o r s i  o f  Large W h ite  pigs, as 

Ured after in  v iv o  sampling.

^ J ^ P iA L S  A N D  M ETHO DS 
Li2~ ^ S jnd  sampling
P W exP erim ent was rea lized  using  199 
2ilts) ^  Large W h ite  pigs (96 boars and 103 

65 Te biopsies were made at a livew e igh t 
Lkep to 72 kg. The m uscle samples were 

ow ing  to  a shot b iopsy device ( as

described by Schoberlein, 1976) bought from  
the f irm  K o z ik  In te rn a tio n a l, A r lin g to n , 
V irg in ia , but using a hom e-bu ilt cannula. The 
cannula is constituted by tw o  concentric steel 
tubes, the inner one having a cu tting  end as 
described in  f ig . l .  A  th in  steel blade, held in  
p o s itio n  between the tw o  tubes, cuts the 
sample during cannula w ithdrawal.

F igure 1 : Cannula.

stee l stee l
tube blade

The biopsy shot was applied approxim ately 7- 
8 cm  back o f the 14th rib , around 5 cm  apart 
fro m  the do rsa l lin e , on the le f t  side. 
P enetra tion  depth was 4.5 to  5 cm . The 
animals were m oving free in  the pen during all 
the sampling process to ensure m in im a l stress. 
As soon as the sample was taken, i t  was pulled 
out o f  the cannula, trim m ed  o f  skin and fat, 
and crushed in  l iq u id  n itrogen  using p re ­
cooled iron clamps.
Determ ination o f  GP:
Samples were freeze-dried then homogenized 
in  10 m l o f  0 .5M  perch lo ric  acid ; 0.5 m l o f 
homogenate was taken fo r  the simultaneous 
d e te rm in a tio n  o f  g lycogen , g lucose and 
glucose-6-phosphate(G6P) using an enzymatic 
m ethod (D a lrym p le  and H am m , 1973). The 
rest o f  the homogenate was centrifugated at 
2500 g  during 20 m in  and the supernatant was 
used fo r lactic acid determ ination (Bergmeyer, 
1974). The fo llo w in g  fo rm u la  was used to 
calculate GP (M on in  and Sellier, 1985):

GP = 2([g lycogen] + [glucose] + [G 6P] )+ 
[la c ta te ],
expressed in  qm o l/g  o f  fresh tissue, assuming 
a dry matter content o f  25 p.cent.

RESULTS A N D  D ISC U SSIO N  
The animals were slaughtered 3 weeks after 
b iopsy in  a com m ercia l abattoir. The biopsy 
consequences on muscle were not exam ined 
by us but there was no c la im  fro m  the 
slaughterer.
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The d ry  weights o f the muscle samples were 
d istributed according to a norm al law  ( in  mg, 
mean: 213 ; s .d .: 61 ; range: 80-380 ) (fig .2).

F igure  2 : D is tr ib u tio n  o f  the samples d ry  
w e ig h ts .

D r y  w e i g h t  ( m g )

A  one -w ay analysis o f  variance showed that 
d ry  w e ig h t o f  m usc le  sam ple had no 
sign ificant e ffect on GP (fig .3).

F igure 3 : R e la tion  between GP and sample 
dry weight.
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The lactic  acid content o f  the biopsies was 4.8 
±  0 .4  (mean ±  s.d) w h ich  indicates a very 
l im ite d  g ly c o g e n o ly s is  d u r in g  sam p ling  
process. Th is value compares w e ll w ith  that 
reported by Hennebach e t  a l. (1983) in  normal 
pigs, but is low er than those found by Schmidt 
e t  a l. (1971,1974) using a d iffe re n t b iopsy 
method.
Ignoring  sex, GP was d istributed according to 
a norm al law  (in  |±m ol/ g fresh tissue, mean: 
167 ; s.d.: 23 ) ( f ig  4).

The values o f  GP fo r each sex are sho^n ( 
table 1. The com parison o f  variances did 
reveal any d ifference between sexes f° r . 
d is tribu tion . The test o f  comparison o f me ^  
showed that there was no s ign ifican t effcc 
sex on GP.

Figure 4 : G lyco ly tic  potential distribution-

G l y c o l y t i c  P o t e n t i a l  
( u m o l e / g  f r e s h  t i s s u e )

Table 1 : values o f  GP in  m ale and ^  
Large W hite  pigs.

G l y c o l y t i c  P o t e n t i a l

B o a r s  ( n = 9 6 ) 1 7 0  ±  2 3

G i l t s  ( n = 1 0 3 ) 1 6 5  ±  2 3

O v e r a l l 1 6 7  ± 2 3

S e x  e f f e c t N S

&
G lyco ly tic  potentia l measurements were ^ 
in  this study at a livew e igh t o f  around ^  
whereas the above cited  studies dealing ̂  
comparisons o f  pFl between sexes ^ 
carried out on pigs o f  around 90 kg ° r je#  
So a d iffe re n tia l evo lu tion  o f  g ly c o g n ^  $  
accord ing  to  sex between 70 and $  
live w e ig h t cou ld  be hypothetized.
M on in  e t  a l. (in  preparation) observe ? ! V i  
shows li t t le  change in  lo n g is s im U S  
muscle o f  the p ig  between 30 and 180 d^  ̂ i  
age. M oreover, some authors have foul\gj)td 
u ltim ate  pH  does not change w ith  sin ^  ^  
w e ight fro m  around 60 kg  to around
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(Ê
Srp^ns .e t  a ^ ’ 1978; L a w rie  e t  a l . ,  1963 ; 
j^cjcovic e t  a l . ,  1977; Schmitten é t a l . ,  1986). 
ünriJUch a d if fe re n t ia l e v o lu tio n  seems 
me1Jcely. M o re  p robab ly , the d iffe rence  in  
attriK uR*mate p H  between sexes is to  be 
b0 buted to the more aggressive behaviour o f 
slars du ring  transport and la irage  at the 
( j^ lh te rh o u s e , as d id  M oss and R obb 
to J y -  This aggressive behaviour w ou ld  lead 
the iaster depletion o f  glycogen store during  
the ^ s la u g h te r  period, as i t  is w e ll-know n  in  

b° v ine species fo r young bulls.

^ K n q w l e d g e m e n t s

Qua ■ M r. F leu ry , S tation de Génétique 
he i^dta tivc et A pp liquée , I.N .R .A ., fo r  his 
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ViaT.yras> S ta tion  de Recherches sur la  

de> I.N .R .A ., fo r  m aking o f  the cannula.

F e n c e s
rpUs a"> J.R. (1973). P o s t  m o r te m  changes in  
()L, 1e* S tructu re  and fu n c tio n  o f  m uscle 
V0ri rne- G .M .(E d )), Academ ic Press, N ew  

K> 243.

H .U . (1 9 7 4 ). M e tho d s  o f  
V i matic analysis, A cadem ic Press, N ew  

U 2 7 , 1196, 1238, 1464.

assioey’ F.J. (1964). E th io lo g ica l status and 
Porc-Clated studies o f  pale, soft, exudative 
89 lne m usculature. A d v . Food Res., 13,

V h ymple, R -M - &  H am m , R. (1973). A  
>w P d fo r  the ex trac tion  o f  g lycogen and 
^OnHD®Htes fro m  a single muscle sample. J.°od

Technol., 8 , 439.

^ 5  S m ith - W .C ., C la rk , J .B .K . &
gilts a ^1983). A  com parison o f  boars,
^ t i f ^ d  castrates fo r  bacon manufacture. 1 .

Performance, carcass and meat quality 
Pre E r is t ic s  and w e ig h t loss in  the 

1 at*0n o f  sides fo r  curing. A n im . Prod.,

nSsen-r
'|9;^5) Ustavsson’ ^  F je lkne r-M od ig , S. 
% er' - Ske le ta l m uscle  characteris tics in  
S *  breeds o f  pigs in  re la tion to sensory 

ues o f  meat. M eat Sci., 13, 33.
f.Vatls r.
t - ^ 8) \  Kem pster, A .J. &  Steane, D .E. 

Meat qua lity  o f  B ritish  crossbred pigs.
‘ Trod. Sci., 5, 265.

H ennebach V o n  H ., L e n g e rken , G .V ., 
P fe if fe r ,  H . &  S chöbe rle in , L . (1983). 
M ethoden der m uskelprotbenentnahm e am 
lebenden Schwein und  aussagefeh igke it 
b ioptisher kennwerte zur früh in fo rm a tion  der 
fle ischbeschaffenheit (Übersichtsreferat). M h. 
V e t.-M ed ., 38, 339.

Law rie , R .A . (1966). M etabo lic  stresses w ich 
affect muscle. In  : Physiology &  B iochem istry 
o f  M uscle  as a Food (eds E.J. B riskey, R.G. 
Cassens &  J.C. T rautm an), U n ive rs ity  o f  
W isconsin Press, M adison.

L a w r ie ,  R .A . ,  P o m e ro y , R .W . &  
C u th b e rtso n , A . (1 9 6 3 ). S o d iu m  and 
potassium  in  p ig  muscle. J. A g ric . Sci., 60, 
195.

Lundström , K ., M a lm fo rs , B ., M a lm fo rs , G. 
&  Stem, S. (1987). M eat qua lity  in  boars and 
g ilts  a fter im m ediate slaughter o r lairage fo r 
tw o  hours. Swed. J. A g ric . Res., 17, 51.

M on in , G., M ejenes-Quijano, A ., Talm ant, A . 
&  Sellie r, P. (1987). In fluence o f  breed and 
muscle m etabolic type on muscle g lyco ly tic  
potentia l and meat pH  in  pigs. M eat Science, 
20, 149.

M on in , G. &  Sellie r, P. (1985). Pork o f  lo w  
technolog ica l q u a lity  w ith  a norm al rate o f 
muscle pH  fa ll in  the im m ediate p o s t  m o r te m  
period  : the case o f  H am pshire breed. M eat 
Science, 13, 49.

Moss, B .W . &  Robb, J.D. (1978). The effect 
o f  preslaughter la irage on serum tyrox ine  and 
cortiso l levels at slaughter and meat qua lity  o f 
boars, hogs and g ilts . J. Sci. Food A g ric ., 
29, 689.

Sayre, R .N ., B riskey, E.J. &  Hoekstra W .G . 
(1963). Comparison o f  muscle characteristics 
and p o s t  m o r te m  g lyco lysis in  three breeds o f 
swine.J. A n im . Sci., 22, 1012.

S chm id t, G .R ., C ris t, D .W . &  W ax, J.E.
(1974). M usc le  G 6P and serum  C P K  as 
related to pork  muscle qua lity . J. A n im . Sci., 
38(2), 295.

Schm idt, G .R., Zu idam , L . &  Sybesma, W .
(1971). B iopsy  technique and analyses fo r  
p re d ic tin g  p o rk  q u a lity . In : P roc. 2d 
In te rna tiona l Sym posium  on C ond ition  and 
M eat Q u a lity  o f  P igs, Ze ist, M a rck  22-24. 
Centre  fo r  A g r ic u ltu ra l P u b lis h in g  and

1 1 3 1



Documentation, W ageninger, The Nederlands, 
p .73 .

Schm itten, R , K lin ge n hö lle r, A ., Schepers,
K .H ., Festerling , A . &  Jüngst, H . (1986). 
E in f lu ß  d esm os te nd g ew ich te s  a u f d ie  
f le is c h b e s c h a f fe n h e it  b e in  s c h w e in . 
Zuchtungskunde, 58, 282.

Schöberle in, L . (1976). D ie  sch lußbiopsie­
e ine neue m ethode zu r entnähm e von  
muskelproben. M h . Vet. M ed., 31, 457.

Shorthose, W .R ., Husband, P .M . &  H arris , 
P .W . (1 9 8 4 ).Some fac to rs  a ffe c tin g  the 
toughness o f  po rk . Proceed. 30th Europ. 
Meet. M eat Res. W orkers, B ris to l, 186.

S reckovic, A ., P etrov ic , D . &  N ik o lic , M .
(1977). E ffe c t o f  breed, w e igh t at slaughter 
and nutrition  on the qua lity  o f  the meat o f pigs. 
23 th  E u ro p .M e e t. M e a t Res. W o rke rs , 
M oscow , A .5, 1.

T a rra n t, P .V ., G a llw e y , W .J ., &  M ac 
G lough lin , P. (1979). Carcass pH  values in  
ir ish  Landrace and Large W h ite  pigs. Ir. J. 
A g ric . Res., 18, 167.

1 1 3 2




