


theme A 2 (suite)

$Q.- from LEEST J.A.

1) It is generally accepted that stress just before slaughter has an adverse
effect on meat quality because it enhances the anaerobie breakdown of glycogen
in the muscle post mortem, How can it therefore be explained that in the biopsy
samples from stressed pigs no significant correlations exist between glycoglytic
metabolites and meat quality parameters while these do exist in samples from
non-stressed animals ?

R.- The time-lag between biopsy taking and slaughtering ,

2) Are data available on the metabolite content in the muscles after slaughter
and on pH and rigor value ?

Yes, there are., The level of the metabolites is mostly higher ( 100 %) than
the biopsy ante mortem, The relation between these parameters and the post
mortem metabolites were better

$ Q.- from BENDALL J.R.

Would Dr SYBESMA agree that the temperature , at which the biopsy samples
are kept , is the most important factor determining the glucose-6-P level ?

R.- In my opinion the experiments gave too less information wether keeping time
or temperature are the most decisive factor .

ko -

In beiden Vortrdgen wurde uber den EinfluP verschiedener analytischerDaten
auf die Qualitzt des Fleisches berichtet; Dabei wurde nicht auf die untersuchten
Qualitatynerkmale ndher hingewiesen, Wurden Sie bitte kurz erlautern, um welche
Merkmale des Fleisches es sich hierbei handelte ?

R.- 45 minutes post mortem measurement of temperature
pH
rigor
24 hours post mortem
- visual examination (scoring)
- transmission value measurement ( Hart)
- reflectance ( Gofo measurement) ,
§

Q.- from MONIN G,

Au cours de vos expériences , avez-vous remarqué des différences de teneurs
en intermédiaires glycolytiques du muscle liés a des facteurs génétiques ou
d'élevage ( environnement, mode d'alimentation etc ,,,) ?

R.- In other experiments we have noticed differences in genetical background in
respect of glycolytic intermediates

The relation between the intermediates and environment, feeding level etc,.

less clear
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paper A 4 the preferred voltage is 300 ,
t is the frequency ?

both papers A 3 and A 4 the f
conditions used during stunning, except of course for blood splashing. In
the results reported, and in numerous previous papers, are the authors
to recommend conditions for electrical stunning which are satisfactory
point of view of both technology and quality ? If not, can they suggest
ive experiments so that we can dispose of the subject once and for all ,

frequency used in paper A 4 was 50 hertz ( Cycles/Sec). This is too wide
be dealt with adequately in the short time available; it would be
to seek the views of the meeting on this matter, and to debate it at

(Reference may be made to the work of McLoughlin who has demonstrated
unning leads to a lowered initial pH, faster glycolysis, lower pH ult.
er meat quality compared to the same parameters in pigs slaughtered
stunning. Also to the work of LISTER and RATCLIFF read at Bristol 1971
howed a similar improvment in the same parameters when pigs were not

but narcotised with a lethal dose of Mg™ ., Thus it appears to be in-
n the electrical stunning process that some deterioration and loss of
occurs as a result of stimulated adrenergic activity .
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widely in their individual response to standard stunning procedures
of stunning ,
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will recover a degree of activity within 3 seconds
seconds or

of bleeding). We observed no overall differences in these res-

he experimental pigs stunned either for 3 seconds or 8 seconds or with
frequency current ,

fficiently stunned after application of current for 3 seconds
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Y Q.- from BENDALL

Please, reply to my question
Are sure that the low % recovery of glycolytic intermediate and products (i.e,,
lactate + glucose etc...) in terms of glycogen disappearence is not due to analy-
tical errors ?
(See table 1)

R.-(from the secretary)
On trouvera la réponse 2 cette question dans le conmentaire que le Dr HAMM a
fait a propos des remarques du Dr BENDALL dans son introduction.

Note du secrétariat : these comments partly reply to the above question of Dr
BENDALL

Comments of Dr Hamm on Dr Bendall's introductory remarks concerning the paper of
Hamm, Dalrymple and Honikel

In all the samples investigated in this work and in more recent experiments,
20 to 40 % of glycogen which had disappeared, have not been converted to lactate.
This percentage varies from muscle to muscle. As we mentioned on page 80(first
words), one of the samples showed exceptional values and should not be regarded.
Even if we regard all metabolites of the glycolytic circle and also free glucose,

only 65 to 88 % of the glycogen which disappeared were converted to lactate and the
other metabolites. Of course, we looked on the error in the determinations of gly-

cogen, lactate, glucose and hexosephosphates but the errors are quite small and do
not explain the discrepancy observed. A part of the discrepancy is due to the for-
mation of free glucose. It might be difficult to identify the remaining 10 to 30 %
because this fraction can consist of many different compounds and not only by just
one, which, as Dr Bendall points out, cannot have escaped detection by modern ana-
lytical methods.

The rate of glycolysis in muscle post mortem depends on the rate of breakdown of
ATP, Insofar I agree completely with Dr Bendall, We did not mention it because
everybody working in this field should know that, It is another question,however,
in which way glycolysis is coupled with ATP hydrolysis and at which steps glyco-
lysis is controlled. From the results of us and other investigators it can be con-
cluded that the phosphofructokinase step is controlling the rate of glycolysis,

Of course, this step is controlled by the ATP concentration in the tissue. In

Meat research should look not only on fresh meat but also on processing of meat,
By certain additiv e. inorganic diphosphate, the rate of ATP breakdown in
comminuted tissue post mortem is increased but the phosphofructokinase step is

blocked and, therefore, the normal post mortem glycolysis is changed. Now let me

Come to our experiments in which we immersed muscle stripes in different media. If
[ undertand Dr Bendall's introductory remarks right,he thinks, that the immersion
of stripes leads to unphysiological, artificial conditions, Our slices of 1,5 to

)

2 mm thickness contain a certain proportion of intact muscle fibres which were
surrounded by salt solutions of physiological concentrations similar to the ones
in a whole piece of muscle. As our experiments show, this immersion in different
media did not affect the ATP breakdown in the same manner. There are differences,
Alkali salts and tris solutions show very small differences whereas Mg or Ca
salts cause remarkable effects. We want to empasize that we have an in vitro
stem which always lacks the real conditions within the intact cell., But like
all scientific approaches to the problems in the intact cell ( including Dr Scope's
€Xperiments with artificial mixtures of enzymes and substrates) they give hints
Lo the real conditions. Dr.Bendall, too,used muscle stripes submerged in a bath
tor his experiments on cold shortening. These are also in vitro conditions from

Which conclusions could be drawn
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2) In your introduction

abnormal muscle

tudy appr. 60 7 of the carcasses

s useful to measure rigor with the method according to

were in rigor at 45 minutes post

at 24 hours post mortem . By carrying out a pH mea-
uracy of the

e [
eselected carcasses one can increase the acc
PS

lso discriminate between PSE and DFD meat .

on you state that early post mortem detection of potentially
quality is important because it allows the processor to sub ject
diff

O
)

erent post mortem treatment

n
4

o you know wether sorting of pig carcasses on early post mortem measurements is

applied in practice ? If yes, how does this sorting take place and what types of

meat products are manufactured from the different

R.- I don't kno
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théme A 11 (suite)

§ Q.- from BARNES T.J.

Should the freshly dressed beef carcass be placed in chill room immediately,
or hung at atmospheric temperature for the first 24 hours before refrigeration in
order to obtain a more palatable and tender product ,

R.- Our studies indicate that storage of the carcass at 16°C for 16 to 20 hours
immediatly post mortem increases tenderness as much as 47 % and as 7 %, Subsequent
storage of carcasses at 2°C for 5 to 1l days suggests that this advantage in ten-
derness diminishes during subsequent aging .

§ Q.- from DUMONT B.L.
Which was the influence of the different treatments on tenderness of others
muscles, specially in the forequarter ?

R.- Numerous additional muscles have been investigated in several of these studies.
The effect of vertebral severance in that of increasing the tenderness of the Tri-
ceps brachii and Latissimus dorsi. Severance of the Ligamentum nuchae increases the
tenderness of most of the neck muscles ( e,g. Sternohyoideus and Trapezius) .Sus-
Pension via the obturator foramen increases the tenderness of the cushion muscles
of the round (e.g. Semitendinosus and Biceps femoris) approximately 15 to 35 %, but
jor and Quadriceps femoris, The latter

mA

decreases the tenderness of the Psoas ma
Mmuscles are tender enough, however, to remain acceptably tender even when some shor-
tening is allowed. Elevated storage temperatures increase the tenderness of those
Muscles which are less firmly attached and/or less well insulated by fat (e.g.
Cutaneous trunci ) to a greater extent than is demonstrated for the Longissimus
dorsi muscle .

§ Q.- from PATTERSON J.T.

Have microbiological studies been carried out when the carcasses were chilled
at 16°C rather than at 2°C and if so what were the results ?
R.- ves,

Mesotrophic and psychrotrophic counts have been obtained from the muscle and
fat surfaces of carcasses. Chilling of carcasses at 16°C for 16 to 20 hours in-
Creases the mesotrophic count, but decreases the psychrotrophic count measured at
24 and 96 hours, respectively, Our present hypothesis is that the high initial
temperature increases the rate of mesotrophs and the subsequent competition from
Mesotrophs delays the growth of psychrotrophs, Extend of round "souring" has been
determined and involves less than 1 % of the carcasses investigated, If either
Problem (surface growth or sour rounds) occurs, control mechanisms are avalaible
(rinsing with 200 ppm of chlorine or injection of CO, into the acetabulum, res-
Pectively ) 5

¥ Q.- from WISMER-PEDERSEN
Have you found any effect of obturator foramen suspension of cooking loss of
the meat on heat processing ?

R, - Although extensive studies have been completed, no increase in cooking loss

has been associated with suspension of the carcass by the obturator foramen ,
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