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Introduction

c*hmidt et al (1971, 1972) showed that the amount of Glucose-6-Phosphate 
alyZed in muscle biopsies taken ante mortem have some predictive value 

for the ultimate meat quality.
was our aim to study the biopsy technique further. Therefore different 
nds of experiments were made.

of all within pigs samples were compared in regard of glucose-6- 
P phate, ATP, C P  and lactic acid. Secondly incubations effects on these 

es were studied. Thirdly the muscle biopsy figures were used as a 
erence in a treadmill experiment.

^ ^ ¿ l i ^ a nd methods

20 Dutch Landrace pigs approximately two weeks ante mo r t e m  two 
eparate muscle biopsies were taken at the same site of the left and 

right m. long . dorsi. Analyses on G6P, ATP, C P  and lactic acid were 
a<h according to Kastenschmidt et al (1968) respectively. The samples 
ght and left were taken at random in following order

2. TI10
influence of incubation on the sample was tested, because the 
ibility existed that the rate of glycolysis would be better 

P nounced. The expected higher variability of the metabolites might 
a ^etter correlation with the meat quality.

 ̂ ee different comparisons the original time lapse of 2 minutes 
< tn biopsy sampling and analysing used in the method of Schmidt 

<>l al was compared against:
a >0 minutes incubation at 38° C (1 1 D L  pigs) 
a 10 minutes incubation at 15° C (15 D L  pigs)

*n cubation at 38° C in a  t i s s u e  c u l tu re  m e d iu m  T C  
Medium 199 Difco  (10 D L  pigs)
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3. During 10 minutes or so m u c h  shorter as the pig became fatigued, 21
D L  pigs were subjected to light exercise (5 km/h) on a treadmill. These 
pigs were biopsied immediately after the treatment. Twenty one control 
pigs underwent a biopsy in the pen.

Results

1 |n table 1 the comparison between the lirst and second m.long dorsi 
biopsy is given. This is an indication ol the differences between right 
and left.

Table 1 . Comparison within pigs between two biopsies of the m.long.dorsi 
(n = 20)

nr.l nr.2 r(transmission value)

G 6 P  gmol/g 
A T P  gmol/g 
C P  gmol/g 
Lactate gmol/g

2.2 + 0.9 
3.7 + 2.0 
8.4 + 2.9 

1 6 .6 + 6.8

2.3 + 0.8 
3.1 +1.8 
7.6 +2.4 
17.4 + 5.2

0.64 P  <  0.05 
-0.08 n.s. 
-0.23 n. s .
0.45 n. s .

No statistical differences could be detected between the two samples for 
all the analyzed substances.
The variances between the samples of different animals were higher than the 
variances between the samples of the same animal. For the first sample 
taken from each animal a correlation was calculated with the ultimate meat 
quality (transmission value). Only the G 6 P  revealed a significant 
correlation (0.64).

Cone 1 us ion

It was concluded that no differences exist between biopsies taken whether 
right or left from the m . long . dors i.

The incubation results are expressed in table 2.
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• The m e a n  figures of the biopsy analyses after incubation at 
different periods temperatures and medium, (mean + 50).

Table 2

C a C b

G ^P gmol/g 2.9 + 1.8 1 .4 + 0.8 3.0 + 1.2 2.6 + 1.9
? gmol/g 4.5 + 0.8 3.7 + 1.3 5.0 + 1.3 4.7 + 1.3

G p  pmol/g 8.7 + 1.9 8.0 + 2.2 7.5 + 2.3 7.4 + 2.3
Tactate gmol/g 11.8 + 6.1 26.4 +1.7 11.7+4.5 13.8 + 6.6

C c
G 6 P  gmol/g 2.2 + 1.0 1.0 + 0.3
A T P  Jimol/g 4.3 + 1.2 2.7 + 0.7
C P  nmol/g 6.4 + 2.0 3.2 + 1.7
Lactate gmol/g 12.4 + 6.7 15.7 + 6.0

c = 2 minutes <  20 0 C
a = 10 minutes 38° C
h = 10 minutes 1 5° C
c = 10 minutes 38° C- Me d i u m T C  199

P' isons within pigs indicated that only the lactate production 
increased substantially during incubation at 38° C (a).

d be expected A T P  and C P  contents dropped. In contrast to lactate
G 6 P  fall especially when incubation was made at a high 

temperature level.
T h , 1

inutes period at a lower 15p C level showed no important 
with the 2 minutes period of the control procedure.

Conclusion^

The conclusion seems to be warranted that for the G 6 P  assay the original
5Chmidl procedure (l972) has to be preferred.

3. The
*ment with two groups of 21 DL. pigs in which one group was 
t° exercise the following data were collected (table 3).



Table 3. Treadmill exercise (18 minutes, 5 km/h) and its effect on the 
muscle metabolism of Dutch Landrace pigs (n = 21).

control experiment

G 6 P  gmol/g 3.2 + 1.8 2.6 + 1.2

A T P  gmol/g 3.9+ L.O 3.8 + 1.1

C P  gmol/g 8.8 + 3.0 9.1 + 3.1
Lactate gmol/g 16.6 + 8.9 14.2 + 5.4

There were no statistical significant differences between the groups.
W e  got the impression that in stead of the expected higher content of 
glycolytic metabolites* G 6 P  and lactate tended to decline during exercise. 
One very fatigued pig showed very low figures for G 6 P  (1.3 (imol/g), A T P  
(1.2 gmol/g), C P  (0.5 pmol/g) and normal lactate (13.8 (imol/g).
The correlations with the ultimate meat quality were significant in regard 
of the glycolytic metabolites for the control group (table 4).

Table 4. Correlations with the ultimate meat quality (transmission value 
and quality score) in 2 x 21 D L  pigs .

Transmission value Quality score

control experiment control experime

G 6 P 0.56«+' -0.02 0.53** -0.12

A T P 0.17 -0.23 0.23 -0.33-

C P -0.04 -0.14 0.05 -0.20

Lactate 0.45* -0.21 0.44* 0.36-

* * P  <  0.01
* P  <  0.05
* P < 0.10

Conclusion 3

In comparison with the controls no effect of the treadmill exercise on the 
muscle metabolism could be detected. The fact that no correlation between 
the ultimate meat quality and the glycolytic metabolites existed suggests an 
interaction of the exercise.
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the foregoing experiments it was concluded that it has no advantage 
change the Schmidt biopsy procedure by way of incubation of the samples 

especially at a higher temperature (38° C) .
thermo re it was concluded that no difference in G 6 P  and lactate content
ts between two samples taken at the same time from the left and right
ong.dorsi. This provides the possibility to study effects on the muscle
abolism comparing biopsies before and after treatment. In a trial where
als were subjected to muscle exercise the data of the muscle samples
aled no effect on the glycolysis when compared with those of a control 

group.
Th

Post mortem quality parameters showed only in the control groups a 
tically significant relationship with the biopsy G 6 P  and lactate of the

G 6 P  ^S Ŝ ’ F r o m  t*ie figures of the different studies it was shown that the 
content of the biopsy measured by the method of Schmidt gives the best 

correlation with the meat quality.
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S u m m a r y

By way of the biopsy technique according to Schmidt et al (1972) muscle 
samples of Dutch Landrace pigs were collected some weeks before 
slaughter and analysed forGlucose 6-Phophate, lactic acid, A T P  and CP. 
Comparisons between samples were made within pigs, between 
incubations and between animal treatment (exercise).
Between samples taken at the same m o m e n t  from the right and left m.long* 
dorsi no difference was shown within the pigs.
Incubations during several minutes under different conditions of the 200 mg 
sample lowered most of the levels of the analyzed substances except for 
lactate. Therefore the original procedure was preferred.
Exercise on a treadmill during 18 minutes did not change the level of the 
energy rich phosphates (ATP and CP) and the glycolytic metabolites (G6P 
and lactic acid).
The pre slaughter Glucose 6-Phosphate content gave the best indication for 
the post m o r t e m  meat quality of the m. long. dorsi.
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A N A L Y S E S  B I O C H I M I Q U E S  D ’E C H A N T I L L O N S  DE M U S C L E S  

A N T E : M O R T E M _ E T  L E U R _ R E L A T I O N  A V E C  L A  Q U A L I  TE DE

L A  V I A N D E D E  P O R C

M r s  L. P i e t e r s e ,  P . G .  v a n  d e r  W a l  

W. S y b e s m a

P A Y S  B A S

R é s u m é  :

M o y e n  d e  la t e c h n i q u e  d e  b i o p s i e  d e  S c h m i d t  
La ri*31 d e s  é c h a n t i l l o n s  d e  m u s c l e  d e  p o r c s

r a c e  h o l l a n d a i s  o n t  é t é  p r é l e v é s  q u e l q u e s  s e m a i n e s  
S V a n t  1 ' a b a t t a g e  ; o n  a d o s é  ,

, ~ g l u c o s e  6 - p h o s p h a t e ,  a c i d e  l a c t i q u e  . A T P  et
e a t i n e  p h o s p h a t e  (CP)

t e f f e c t u é  d e s  c o m p a r a i s o n s  e n t r e  p o r c s ,  e n t r e  i n c u b a -  
° ns e n t r e  t r a i t e m e n t s  d e  l ' a n i m a l  ( e x e r c i c e ) .

S(Jr E n t r e  d e s  é c h a n t i l l o n s  p r é l e v é s  au m ê m e  m o m e n t ,
0 n r 6 c ô t é  d r o i t  et  g a u c h e  d u  m u s c l e  l o n g i s s i m u s  d o r s i ,  

ne t r o u v a  a u c u n e  d i f f é r e n c e  e n t r e  l e s  p o r c s .
!

niili U n e  :''n c u h a t i o n  d e  p l u s i e u r s  m i n u t e s  d a n s  u n  
la P h y s i o l o g i q u e  d e  l ' é c h a n t i l l o n  d e  2 0 0  m g  a b a i s s a i t

o p a r t  d e s  t e n e u r s  e n  s u b s t a n c e s  a n a l y s é e s  j c e t t e  
t e c h n i q u e  f u t  a b a n d o n n é e .

n e c . L e x e r c i c e  s u r  u n  p l a n  i n c l i n é  p e n d a n t  18 m i n u t e s  
h a u t p 3 6 g e a i t  P a s  le n i v e a u  d e  la t e n e u r  e n  p h o s p h a t e s  à 
1 1 □ 1 1Q e e r g i e  ( A T P  et C P )  et d e s  m é t a b o l i t e s  g l y c o l y -  

^ 68 (G 6P e t  a c i d e  l a c t i q u e ) .

d o n n a i t ' ' 9 ^ e n e u r  a v a r >t l ’a b a t t a g e  e n  g l u c o s e  G p h o s p h a t e  
v i a n d  19 m e i l l e u r e  i n d i c a t i o n  p o u r  la q u a l i t é  d e  la 

e P o s t  m o r t e m  d a n s  le m u s c l e  l o n g i s s i m u s  d o r s i .
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N i e d e r l a n d e  t

Z u s a m m e n f a s s u n g  i B
a
1

M i t  H i l f e  d e s  B i o p s i e v e r f a h r e n s  n a c h  S c h m i d t  c
u .  M i t a r b .  ( 1 9 7 2 )  w u r d e n  M u s k e l p r o b e n  v o n  S c h w e i n e n  t
d e r  h o l l ä n d i s c h e n  L a n d r a s s e  e i n i g e  W o c h e n  v o r  d e m  S c h l a -  t
c h t e n  e n t n o m m e n  > e i n e  B e s t i m m u n g  v o n  G l u c o s e  6 - P h o s p h a t ,  i
M i l c h s ä u r e ,  A T P  u n d  K r e a t i n  - P h o s p h a t  ( K P  ) w u r d e  d u r c h 

g e f ü h r t  j d i e  E r g e b n i s s e  d e r  v e r s c h i e d e n e n  S c h w e i n e ,  P
B r u t m e t h o d e n  u n d  T i e r h a n d l u n g e n  ( Ü b u n g e n  ) w u r d e n  v e r -  o
g l i c h e n .  t

b
B e i  d e n  v e r s c h i e d e n e n  S c h w e i n e n  w u r d e  k e i n  c

U n t e r s c h i e d  z w i s c h e n  d e n  a u s - d e r  r e c h t e n  u n d  l i n k e n  S e i t e  9
d e s  m .  l o n g i s s i m u s  d o r s i  g l e i c h z e i t i g  e n t n o m m e n e n  P r o b e n  a
f e s t g e s t e l l t  .

T
E i n e  B r u t d a u e r  v o n  m e h r e r e n  M i n u t e n  in e i n e m  w

p h y s i o l o g i s c h e n  M e d i u m  d e r  P r o b e  v o n  2 0 0  mg f ü h r t e  z u  e i n e r  
S e n k u n g  d e r  m e i s t e n  a n a l y s i e r t e n  S ub s t a n z g e h a  1 1 e '■ die se M e 
t h o d e  w u r d e  n i c h t  w e i t e r g e f ü h r t .

D i e  Übungen a u f  e i n e r  g e n e i g t e n  F l ä c h e  w ä h r e n d  
18  M i n u t e n  f ü h r t e  zu  k e i n e r  V e r ä n d e r u n g  d e r  Z a h l  d e r  e n e r 
g i e r e i c h e n  P h o s p h a t e  ( A T P  u n d  I T P  ) u n d  d e r  g 1 y c o 1 y t i s e h e n  
M e t a b o l i t e  ( G 6 P u n d  M i l c h s ä u r e  ) .

D e r  G l u c o s e  6 - P h o s p h a t  - G e h a l t  v o r  d e m  
S c h l a c h t e n  s t e l l t  d a s  b e s t e  M e r k m a l  d e r  F l e i s c h b e s c h a f f e n 
h e i t  p o s t  m o r t e m  b e i m  m .  l o n g i s s i m u s  d o r s i  d a r .
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