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5s- Strpc a Cofactor in many enzymatic reactions and is supposed to counteract catecholamine effects in stress
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'«us PtlbiJity is tbe main reason f°r the development of poor meat quality, e.g. pale, soft and exudative pork 
X yp;  ^  investigatcd the effects of dietary magnesium fumarate on meat quality characteristics in pigs from

a ' V w  <Came from the German Landrace (DL) and 18 animals from the Pietrain breed (PI). In each breed, reactors|(|I Pj)]̂ *0 tQ
rtl'" a 6 Volatile anaesthetic halothane were equally distributed. From the 36 animals three feeding groups with

0 8 (control), 10 g and 20 g of magnesium fumarate per kg standard fattening diet were formed. Animals HUm ■
A

ad üb;

i^ ^ n ta g  6r 3nd conductivity vaIues significantly lower in the 10 g supplementation group and partly also in the 
\  ^Posjy ®rouP, compared to the control group. Magnesium fumarate supplementation did not affect any of the 

n a - Significant differences in meat quality criteria and carcass composition were also found between

/
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 ̂ starting with a body mass of 30 kg until reaching an approximate slaughter weight of 100 kg. After 
criteria were measured in two muscles (muse, longissimus thoracis and muse, semimembranosus):

PH®Herai ’ c°nductivity, water binding capacity and color, at 1 and 24 hours post mortem 
L, ’meatoimu*». „

Ik. v%es h' L qUaUty Cldtcria were positively influenced by magnesium fumarate supplementation. M eat color was less ai8he
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^  ' ^ 0) J . mP0rtan t cofactor m enzymatic reactions of the energy and protein metabolism (NIEM ACK, 1985;
^  recluired for muscle contractures and signal transmission of nerves. As an antagonist to calcium

‘ k  ^ e t aI ’ l989)- magnesium is supposed to counteract catecholamine effects in stress situations (CLASSEN 1986 
al" ,Qo—

v S ’ l9g5; KAEM M ERER et al„ 1984; KIETZM ANN et al., 1985; SCHM ITTEN et al., 1984). Stress suscepti- 
COl*Paniedc with an abnormal intracellular calcium release in skeletal muscle, hypercatabolism and elevated

' abnormal metabohe reactions are also the main reason for the development of poor meat quality. Thus,
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Si;h r ^ eir Spn errnan Landrace and 18 animals of the Pietrain breed were obtained from different breeding schemes 

Vity to halothane (barnyard challenge). Half of each group was halothane positive (h + ) and half waskV*"*«v \

tudy, to investigate the effects of two supplementation regimes of magnesium fum arate on meat quality 
from different genotypes.

l]ve ^  ~  mdiieuger- o a u  ui eacn group was naiotnane positive fn i- j  and hall was
3 animals were castrated male and 12 were female. The animals were equally distributed to form three

aPProximPPleiDentati011 S’ 8 and 0 g (control) of magnesium fumarate per kg standard fattening diet. 
'S ^^gh te j. w3tC b° dy wcigM of 30 kg the animals were given ad libitum access to their diets until reaching an 

^ttem  jn 0f ^  kS- After slaughtering, the following criteria were measured: pH and conductivity at 1 and 
^ 0 muscles (musculus longissimus thoracis =  muse. long, thorac., and musculus semimembranosus =

lhe rt)Usc 1q WatCr binding capacity (GRAU et al.,1952) and color (OPTOSTAR, Fa. Matthaeus, Poettmes, 
thorac.. Carcass composition was evaluated by measurements of backfat thickness and meatiness
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(HENNESSY grading probe). Data were evaluated by ANOVA using the SAS software package for person3 
following statistical model was applied: y =  f i  +  breed (B) + halothane genotype (G) +  sex (S) + êe^' 
slaughter day + B x G  + B x S  + B x F  + G x S  + G x F  +  S x F  +  b x  body weight + e.

RESULTS AND DISCUSSION
The col0f °f jjiIn general, supplementation with magnesium fumarate positively influenced meat quality criteria, 

thorac. was significantly less pale and conductivity 24 hours post mortem in the same muscle was significaD ■ 
magnesium fumarate supplementation groups compared to the control group (Tab. 1). The 10 g suppletn

tio® * 

„OP1é
showed significantly higher pH and lower conductivity values 1 hour post mortem in the muse, long- t,b°r a C thc 
control group. No significant differences of the carcass composition and fattening performance were found ^  
groups (Tab. 2). Carcasses of halothane negative animals showed significantly better meat quality comPare <j0js£

Urgcd$'halothane positive animals (Tab. 3). No significant differences in m eat quality were found between ^ ¡ ¡ 1  
composition criteria were influenced by halothane genotype and breed. In general, the carcass comp°s^ °  
positive animals and of the Pietrain pigs was less fat compared to the halothane negative animals and the ^  ¡¡t 
(Tab. 4). No significant interactions were found between magnesium fumarate supplementation, halothane g
concerning meat quality and carcass composition.

CONCLUSIONS
We conclude that a supplementation of magnesium fumarate in the diet can improve meat quality criiteri3'

f F

. F s
effects were found not only in stress susceptible but also in stress resistant animals. Indeed, magn£s*urn , tfF

iiucti°°0 '•’,lcounteract catecholaminic effects during stress situations. In preslaughter stress situations, a potential reo 
losses may be assumed. In addition, further investigations should be carried out to reveal questions of d°s 
supplementation more in detail.
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^ a s t s a i f  d i f f e r e m  m a g n e s i u m  f u m a r a t e  s u p p l e m e n t a t i o n s  o n  m e a t  q u a l i t y  c r i t e r i a  i n  t w o  m u s c l e s  o f  s w in e
a r e  m e a n  v a l u e s  +  s t a n d a r d  e r r o r )

magnesium fumarate supplementation
0 g 10g 20 g

a b c
n =  12 n = 12 n =  l l Signif.

water k-mding capacity (m.l.t.) 
(m.l.t.)

0.39 ±  0.02 
52.0 ±  2.4

0.41 ±  0.02 
59.8 ±  2.4

0.43 ±  0.02 
60.7 ±  2.8

n.s.
a:b *, arc *

n = 9 n = 9 n =  8
^  Post mortem (m.l.t.)

PH lh P°st mortem (m.sm.)
PH 24h r.Post mortem (m.l.t.)
PH 24h _c P°st mortem (m.sm.)
Cq Uctivity lh  p.m. (m.l.t.) mS 

Activity ih  p m (m .sm.) m s 
c°Hdurt;, •Cq Vlty 24h p.m. (m.l.t.) mS 

24h p.m. (m.sm.) mS

5.68 ± 0 .1 4  
5.86 ±  0.12 
5.30 ±  0.04 
5.40 ±  0.05 
10.3 ±  1.2
4.5 ±  0.3
9.6 ±  0.5 
9.0 +  1.0

6.23 ±  0.12 
6.12 ±  0.11 
5.29 ±  0.03 
5.36 ±  0.04 
5.3 ±  1.0 
3.7 ±  0.3 
5.9 ±  0.5 
7.1 ±  0.9

6.08 ± 0 .1 9  
6.16 ±  0.17 
5.33 ±  0.05 
5.48 ±  0.07 
9.5 ±  1.6
4.8 ±  0.5
6.9 ±  0.7 
6.1 ±  1.4

a:b *
n.s.
n.s.
n.s.
a:b *
n.s.

a:b**, a:c * 
n.s.

ins f 3Usciulus longissimus thoracis, m.sm. =  musculus semimembranosus, p.m. =  post mortem, 
^m i Siemens, * =  significant difference (p <0.05), ** =  (p<0.01), *** =  (p <0.001) 

n.s. =  no significant difference between all possible group comparisons

'Ĉ o f difT
(least ,erent magnesium fumarate supplementations on carcass composition and fattening performance criteria ÇUare mean values ±  standard error)

magnesium fumarate supplementation
0 g 10 g 20 g

a b c
n =  12 n = 12 n =  11 Signif.

Carcass weight (kg) 78.6 ±  1.1 78.3 +. 1.1 76.9 +  1.1 n.s.
Carcass lenght (cm) 91.7 ±  0.9 92.6 ±  0.8 92.7 ±  0.9 n.s.
êan meat content (%) 57.8 +  1.0 57.2 ±  1.0 57.7 ±  1.0 n.s.

meat to fat ratio 
(1 : ••) m.l.t.

0.34 ±  0.01 0.32 ±  0.01 0.34 ±  0.01 n.s.

^äckfat thickness (cm) 2.1 ±  0.1 2.2 +. 0.1 2.0 ±  0.1 n.s.
l ä % g a i n  (g) 698 ±  26 695 ±  26 726 _± 27 n.s.

m.l.t. = musculus longissimus thoracis, 
n-s- = no significant difference between all possible group comparisons
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T A B L E  3 : D i f f e r e n c e s  b e t w e e n  m e a t  q u a l i t y  c r i t e r i a  f r o m  t w o  h a l o t h a n e  g e n o t y p e s  oi
( l e a s t  s q u a r e  m e a n  v a l u e s  ± .  s t a n d a r d  e r r o r )

halothane genotype
H- h +

a b
n = 18 n =  17 S ignify

water binding capacity (m.l.t.) 0.46 +  0.01 0.36 ±  0.02 U ***a:b
meat color (m.l.t.) 63.1 1.9 52.0 +  2.5

n =  13 n =  13
pH lh  post mortem (m.l.t.) 6.32 +.0.12 5.68 + 0 .1 4 a:b **
pH lh  post mortem (m.sm.) 6.40 i i  0.11 5.70 +_ 0.12 a:b **
conductivity lh  p.m. (m.l.t.) mS 3 .57+ . 1.01 13.17 +  1.17 a:b ***
conductivity lh  p.m. (m.sm.) mS 3.57 ±  0.29 5.09 i i  0.34 a:b **
conductivity 24h p.m. (m.l.t.) mS 4.82 i i  0.45 10.12 +.0.52 a:b ***
conductivity 24h p.m. (m.sm.) mS 5.59 i i  0.84 9.25 ±  0.97 a : b ^ J

H- =  halothane negative, h +  =  halothane positive,
m.l.t. =  musculus longissimus thoracis, m.sm. =  musculus semimembranosus, p.m. = 

mS = milh Siemens, * =  significant difference (p<0.05), * *  =  (p<0.01), *** =

TABLE 4: Pig carcass composition of different halothane genotypes and breeds of swine 
(least square mean values +_ standard error)

** = p < 0.01
*** = p < 0.001

h =  halothane positive 
H" =  halothane negative
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