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iSlroduction
An early post mortem detection of DFD meat would be desirable as an additional parameter of 
- c a s s  quality.

fit ?eat Pr°cessor can then d e c i d e ,before chilling, to divert the DFD-carcasses to a more pro- 
W h - w le end Pr o d u c t > e -8 - hot boning and processing for cured and cooked meat products in 
lnx^h a high water-holding capacity is of great advantage.
an the Present paper two techniques for determining the ultimate pH of carcass meat within 
j^broximately 60 minutes after slaughter were tested.

rthermore the feasibility of a rapid method for determination of glycogen stores in hot car- 
ss meat to predict DFD-beef has also been examined.

i^ateri als and Methods
5r_Materials 
The
2 8o animals used in this study were young bulls ( 1  year old) with a mean carcass weight of 
S kg and were slaughtered in the experimental abattoir of the Faculty of Agricultural 
Bels"CeS (R U G ) - The breeds were East Flanders White Red (53%), West Flanders Red (25%) and 
Th, 
ke 
Th

elgian Red Tied (22%) .
k6 )y 1were supplied by the same farm (Experimental Station for Cattle-breeding at Scheldewinde- 
Xjjg i0cated at a distance of approximately 1 0 km from the slaughter plant.
The f11*111313 were not tethered during transport nor during their stay in the lairage.

Tairage time before slaughter varied from 0 to 6 . 5  hours.
-t_Muscle_sampling_and_pH;?4_measurements
Coiiy Live minutes p.m., samples of the m. adductor (15g) from 57 young bulls were randomly 
Pjj J-ected on the slaughterline. 
d q ^  measnrements were made in th

^ 6~*3).
'torn 
Way 
PH, as for the A muscle.

fschiocavernosus (Is).

in the m . longiss
tamess 902 pH met

sample s of the m .

in the m . longiss

ischiocavernosus (Is) were taken in the same 

Lmus dorsi, the m. biceps femoris (BF) and the

Si^Methods

Uno techniques for determining the ultimate pH of the muscle were applied on the pre-rigor 
CJ-e Samples : 
fr-_£reeze-thaw technique_(FT)_(2) 
rt of the muscle sample TAgT'weAft-*'” OI ttle muscle sample (4g) was frozen in liquid nitrogen. 

has f freezing the tubes were immediately transferred into a water bath at 43°C until thawing 
een accomplished.

AfteJ*ate PH-values were reached within 20-30 minutes after freezing.
tlonr homogenizing in cold sodium iodoacetate (a glycolytic poison) and temperature equilibra- 
_ ’ PH-values were measured.

£j:jS£b5i9P5_based_on_the_acceleration_of_pH_decline_following_addition_of_Ca- and_Mg-ions_to 
A gg--BE®lfigor_muscle l25PT?_i22G i2l_^I^~
100mM°nd P3rt oi the muscle sample (7g) was homogenized in 10ml of a 20mM CaCl 2 , 20mM M g C l 2 and 
The h K C 1 solution.

Pn-value of the homogenate was measured 10 minutes after addition of the solution.
The r
t®°ain!Pid method for determination of glycogen stores in hot carcass meat was performed on the 
(~7 0 °p^n® part of the muscle sample which had previously been packed and frozen in methanol'0 Cl ---  —At t-u ; until the time of examination.t- 1  ------ w u t  n m c  v_i j. c A a m i u a t i
Afte e Laboratory 4 grams of the fr 

ration of the homogenate

the
used

ozen sample were homogenized with 0.6N perchloric acid (1). 
two techniques for glycogen determination in the extract

' a Usual phenol method (4)
^°Llown'ri~t*Uantxtatxve technique based on the hydrolisation and neutralisation of the extract 
3 1 8 7 ^0^ ^y a glucose determination by use of a Haemo glukotest 20-800 test-strip (Boehringer

S— und Discussion
cLassif■With a p H 24 > 6.20 were classified as being DFD. Muscles with 5.80 ^  p H 2 
Pity (pijed as being intermediate. All other carcasses were considered to be of n
c°r th “ 1 . . .
aHd ofe A muscle correlations between the real p H 2 4 ~values and the pH-values of the freeze-thawed 
T®spe . e C a C l 2 -MgCl 2 homogenized pre-rigor samples respectively were low (r=0 . 7 5  and r= 0 . 7 3  
«oreov 1 V e ly) (Figures 1 and 2).
!o abimaitlle figures in Table 1 show that by classification of the p H ^ - v a l u e s  of the LD muscle

24 < 5.80) (3).

4 < 6 . 2 0  were 
normal meat qua-

Jld als were dark cutting while classifying the p H 2 4 -values of the A muscle only 7 animal
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Therefore applying the pH24 predicting tests, the A muscle of young bulls was less DFD-susceP' 
tible in comparison with the LD muscle which generally was found to be the most reliable indi' 
cator muscle for establishing DFD-condition (5).
However, to avoid unacceptable carcass damaging by sampling the LD muscle in its pre-rigor 
state, efforts were made to look, for other non-commercial muscles suitable for control of DFD' 
condition in some major muscles of the hind q u a r t e r .
For that reason p H 2 4 measurements were made in the m. longissimus dorsi (LD), the m. biceps 
femoris (BF) and the m. ischiocavernosus (Is) from another 52 young bulls (Table 2).
Classifying the p H 24 ~values of the BF muscle and the Is muscle 12 and 13 animals respectively 
were DFD while by classification of the pH2 4 -values of the LD muscle only 3 animals did.
By classification of the pH24 -values of the BF muscle 15 animals belonged to the intermediate 
group against 26 when classification occurred according to the pH2 4-values of the Is muscle. 
However the BF muscle and the Is muscle of young bulls are more DFD-susceptible than the LD 
m u s c l e .
Sampling the BF muscle, a major muscle of the hindquarter, in its pre-rigor state is out of 
q u e s t i o n .
For that reason samples of the Is muscle, a non-commercial muscle, were taken.
For the Is muscle correlations between the real p H 24 -values and the pH-values obtained with 
two described predicting techniques were high and amounted to r=0.95 and r=0.93 respectively 
(Figures 3 and 4).
The correlations for the Is muscle were much higher than for the A muscle and this may be ex
plained by the greater available surface of the A muscle by which pH variations can occur be
tween different muscle sites within the same muscle.
The standard error of estimate for both techniques applied on pre-rigor samples of the Is 
muscle was low amounting to 0.10 pH-units (FT-method) and 0.13 pH-units (CaCl2-method) respeC 
tively.
Moreover the constant of both regression equations is mainly caused by the difference between^ 
direct pH measurements in the muscle and pH measurements in a meat homogenate (±0.15 pH-un1  ̂
However both techniques were proved to be useful in practice for predicting the pH24 -values 0 
the Is muscle.

the

t»e

The average glycogen content of pre-rigor A muscle samples differred very significantly a c c o ^  
ding to the final pH measured in the A muscle (Table 3) ; using the quantitative phenol-meth0^  
p H 24 - v a l u e s > 6 . 2 0  yielding 28_/tmoles glucose/gram versus 62^umoles glucose/gram for p H 24 ~valu 
< 5 . 8 0  and using the semi-quantitative test-strip-method pH2 4 ~ v a l u e s ^ 6.20 yielding 21 limoleS 
glucose/gram versus 59 ¿emoles glucose/gram for p H 24 ~values <5.80. ' j
The correlation between the results of the two methods for glycogen determination was high atl 
amounted to 0.88 (Figure 5).

In this respect the quantitative glycogen determination can be substituted by a rapid semi-d 
titative technique.

Conclusions
Applying pH 2 4 predicting tests, the A muscle of young bulls is less DFD-susceptible in comPar 
son with the LD muscle whereas the BF muscle and the Is muscle are most susceptible.

addi0"
the

The freeze-thaw technique and the technique based on the acceleration of pH decline following 
of Ca- and Mg-ions to the pre-rigor muscle sample are both of practical use for predicting 
p H 24 ~values of the Is muscle.
The average glycogen content of pre-rigor A muscle samples differred very significantly a c C °be 
ding to the final pH measured. In this respect the quantitative glycogen determination can 
substituted by a rapid semi-quantitative technique.
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1 : The relationship between the real pH24-values and the freeze- 
thaw (FT) pH-values for the adductor (A) muscle from 57 
young bulls.

Figure 2 : The relationship between the real pH2 4 -values and the pH-values 
of the CaCl9 -MgCl2 homogenized pre-rigor samples of the 
adductor (A) muscle from 57 young bulls.

m. adductor (A) 

number PH24 i s

m.longissimus dorsi (LD) 

number p H 2 4 ± s

PH 24 < 5.80 41 5.61 ±  0.10 29 5.61 ±  0.06

5'8° S  pH 24 < 6 .2 0 9 5.95 ±  0.09 9 6.06 ±  0.07

PH24 ^ 6.20 7 6.42 ± 0 .1 6 19 6.57 ± 0 .1 9

Table
: The number of animals and their mean pH 24 - values for the 3 pH 24 -groups 

° f  the m. adductor (A) and the m. longissimus dorsi (LD) respectively.

m.longissimus dorsi (LD) 

number pH 24 ±  s

m.biceps femoris (BF) 

number p H 2 4 ± s

m.ischiocavemosus(Is) 

number pH 24 ±  s

PH24 < 5.80 37 5.66 ±  0.07 25 5.66 ±  0.09 13 5.69 ±  0.07

5'8° S p H 24 < 6.20 12 5.91 ± 0 .1 1 15 5.92 ±  0.06 26 5 .96  ± 0 .1 2

^ 2 4 ^ ^  6.20 3 6.42 ±  0.20 12 6.48 ±  0.27 13 6.49 ±  0.29

Tab],le 2 • Tt,
■ l ne number o f  animals and their mean p H ^  -values for the 3 PH24 -groups of the m. longissimus dorsi (LD), 

hie m. biceps femoris (BF) and the m. ischiocavemosus (Is) respectively.



Figure 3 : The relationship between the real pH24-values and the freeze* 
thaw (FT) pH-values for the ischiocavemosus (Is) muscle 
from 52 young bulls.

Figure 4 :  The relationship between the real pH 24-values and the pH-values 
of the CaCl2 -MgClo homogenized pre-rigor samples of the 
ischiocavemosus (Is) muscle from 52 young bulls.

Figure 5 : The relationship between the amount of glycogen in the pre-rigor adductor (A) 
muscle samples determined with a quantitative (Q) and a semi-quantitative (SQ) 
method.

number pH A ±  s 
24

Glyc. A ±  s (Q) 

(pm ol gluc./g)

Glyc. A ±  s (SQ) 

(|imol gluc./g)

pH 24 A < 5.80 41 5.61 ± 0 .1 0 62 ±  14 59 ±  13

5.80 <  PH24 A < 6.20 9 5.91 ±  0.05 48 ±  23 * 36 ±  2 1 * * *

pH 24 A > 6 .2 0 7 6.42 ± 0 .1 6 28 ±  11 *** 21 ±  13***

Table 3 : Average PH24-values and glycogen contents determined with a quantitative (Q) and a semi - 
quantitative (SQ) method in the pre-rigor A muscle samples o f  young bulls.
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