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INTRODUCTION

It has become customary to use the M.Tongissimus dorsi (LD) as an indicator muscle for detecting Carcases yiu
a high ultimate pH (Munns and Burrel1,1965, 1966, MacDougall and Rhodes,1972; Poulanne and Aa]to.lgaﬁ; Tarrat‘
and Sherington,1980). Such a procedure appears to be justified because of the high commercial valye of the.
LD, its tendency to develop high pH, and the greater range of pH values of this muscle compared with °thers'
(Tarrant and Sherington,1980! . However, there appears to be little information about the precision of Ul timane
PH measurements in the LD of meat animals taken during commercial slaughter and dressing Operations. pg H“J
measurements of the LD are used in both commercially and scientific studies to assess certain parameters gf
meat quality, it is important that the most accurate and practical methods are chosen for such tests, 1t

was with these criteria in mind that the following work was undertaken.

| MATERIALS AND METHODS

1. Effect of chilling on pH declise

Samples were obtained from the LD from beef carcases which had bgen subjected to a commercial chilling procage:
resulting in deep bone temperatures declining to approximately 7°C within 24 hours after slaughter. Immed1gff'
after sampling, two grams of muscle tissye was homogenised in 20 ml of 5mM iodoacetate solution and the pH i
measured with a combination glass alectrode. Duplicate samples were incubated under Viquid paraffin for a
further 24 hours at room temnerature and the pH of these were then measured in a similar manner.

2. Plug sampling
| A modified surgical biopsy instrument which has previausly been described (Petersen, "1982) was used to obtain
29 plug samples from the LD of culled breeding ewes condemned during regulatory post mortem inspection at
' Tocal meat export works. ‘

The plug samples were obtained approximately cne hour after staugnter and immediately overlaid with liquid
| . paraffin before being taken to the Taberatory. After removal nf the plug sample, a 10-15cm Tong, full trans-
verse section of the LD at the site whare the plug sample was taken. was also removed. After an incubation
r period of 24 hours at 20-22 C, the pH values of plug samples and of 29 samples from muscle sections were
obtained in a similar manner to that of the previous experiment.

3. Comparison of different gglg;ipﬂ§*fgf“hqwggggigggign

n_of samples

A 10-15cm section of the L[ was removed from one side o four sheep carcases within one hour of slaughter.

| The muscle sections were incubated for 24 hours at room temperature after which perind, surface tissue was

! removed from the muscles (2-3mm) and the remainder of each muscle was ground in a household mincer and then
mixed thoroughly in a polythena bag. From each homogenised nuscle section, ten samples of between 1-2.5g
were taken. These ten samples wepe divided into twe groups of five ensuring that the distribution of sample
weights was similar in both groups. A1l the samples from one sample group were homogenised in 20m1 5mM
iodoacetate/water solution whereas the samples from the ather group were homogenised in 20m1 5mM jodoacetate/
0.15M potassium chloride selution. The pli values of 311 sojutions were obtained with a combination glass
electrode within 30 min. of homegenisation.
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| A. Effect of sample Tocation

| In the Tirst part of this study, the major part of the LD was removed Trom both sides of 13 sheep shortly

I after slaughter. After incubation for 24 hours, the muscies were divided into five approximately equal sized
sections and the pH of a 2g sample from each section was determined. In annther study, samples were obtained
from the LD of 24 beef carcases. A 2a sample was renoved from a medial, central and lateral location in the
nuscle adjacent to the 12th wib. Tha pH values of these samples were determined after 24 hours incubation.

——

RESULTS AND DUSCUSSION

1. Effect of chilling on PH decline I

[n Table T, a comparison is made batween mean PH volues of the iD from beef carcases at the end of the chilling

period and the mean uitimate PH vaiues obtained after incutation o samples for a further 24 hours. When

carcases are subjected to only an overnight holding period prior to boning and packaging, there is a )

| considerable difference hetwaan the twe values, whereas mean Pl values are the same when prolonged chilling
periods are used (yeekend halding).

I IL is well established that the fime requirad for a muscle o reach the ultimate pH is temperature dependant
(Rate-Smith and Bendall, 1949) and it has 2156 been suggesisd that with efficient cooling systems, a period
of 26 to 36 hours may be required for compietion of 211 glycolytic changes in the LD of beef animals (Marshs
1954). More vecently Tarran® and HatherSiJ] (1977) veported that the time required for the pH to fall to 6.0
in some major muscles of hest chiiled at 3°C ranged from 2.2 to 13.6 hours, varying with the muscle examined
and its depth in the carcase. ' 1

These observations and the reselhs ¢f Lhe present stucdy ciearly indicates the danger of relying on pH values
obtaiied at the erd of a 24 hour chilling period 25 an accurate assessment of ultimate pH values. The use
' of such methods are Tikely to provide aisleading resuits, particularly when comparisons of such assumed .
| uitimate pH vaiues are made betwean groups of animals of different grades and weights (Munns and Burrell,19663
Poulanne and fizl*a, 1980} . Although wneh iny stigations hava indicatad that iigh pH may be more prevalent
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des, 1t must also be appreciated that the LD of animals in these grades have faster cooling
aanet’ grathe reduced fat cover. If the pH of the LD in such animals is measured within 24 hours, it
s5e Ofl colytic changes will not be compiete and pH values will be falsely high because they have
that 9,yu]t1mate. It would thus appear that for accurate assessment of ultimate pH values under
ths;lions' a sample must be removed from the LD and subjected to a further incubation period
con
" 1§°measure s

amp L1 Table 2 that when plug samples weighing approximately 2g are incubated under Tliquid paraffin
-Sﬁentggre is a high degree of correlation between their pH values and those obtained from intact
UES 5 1t will also be noted that the relative "within animal" variation is no greater for this
ionS-ed to methods where greater parts of the muscle is excised, Some of our earlier investigations
fcompa{he precision of this method depends both on the sample size which preferably should be at least
that” as the avoidance of aerobic glycolysis which can dramatically affect the amount of lactic
k'zﬁrface Jayers of tissue samples (Leet and Locker, 1973).
xperience it is possible to obtain 50-100 samples per hour, without mgti]qtion of carcases anq the
bSen further improved by the use of a Colworth Stomacher* for homogenisation of samples. It is
pelieved that this technique could be a valuable tcol in investigating causes of high pH meat.
sson of different solutions for homogenisation of samples ) ) ‘ )
T a cdﬁﬁg??éon is made befween the pH va]ues_obtajned from using either an 10doagetate/water mixture
pacetate/potassium chloride mixture as solutions in which the muscle was homogenised. It can be
the relative variability within muscles is_s11ght!y h!gher when using ?he latter so}ut1on. Thus,
appear that the addition of potassium chloride to the iodoacetate solution does not increase the
of pH measurements when different suspensions of musc]e ranging from'1:8 to 1:20 are u§ed. Howgver,
‘also be noted that the pH values obtafned after homogen!sat!on in the 1odoacetate/p0tass1um ch1or1de
were generally Tower than those obtained after homogenisation in the iodoacetate/water solution.
voblem was further investigated by comparying ultimate pH values obtained by the two d1ffereqt mgthods
further 14 muscles from sheep and the relationship between the two sets of values is shown in Figure 1.
s confirm to the following relationship :

pH (iodoacetate/KCL) = 0.97 pH (1odoacetate/H20) +0.16
4 r 0.993.

avious survey Bendall (1973) reported on 14 pairs of values from M.sterno mandibularis from beef in
e correlation coefficient (r) was 0.978.

s possible to accurately adjust for the slightly Tower jodoacetate/potassium chloride values compared
iodoacetate/water chloride values but as there appears to be no difference in the precision of the
ods, it seems sensible to use the latter method as it is the most commonly accepted method.

ct of sample location

n ultimate pH values in different locations of the LD are shown in Table 4. It will be noted that there
Yy small differences between these values and none of these differences were statistically significant.
indicates that mean ultimate pH values obtained from three different locations of beef LD in an area
Nt to the 12th rib were very similar and these differences were also statistically non-significant.

arved differences between different sites within the LD of both sheep and cattle would thus appear
I at random and are probably caused by both real randomly distributed differences between actual
tissue as well as a randomly distributed error associated with sampling, homogenisation and

ments of pH values. Although it is possible to obtain a better estimate of the true mean pH value
LD by taking more samples, these results also indicate that there is no advantage in sampling this
Over a wider area or in any particular location.

CONCILUSTONS

€ use of modern refrigerating practices, it would appear-that in most cases the identity of carcases
B Jost before the LD reaches its ultimate pl Tevels. Investigations of high pH meat can therefore only
:ed ou; if samples are obtained prior to cutting, packaging and freezing. Adequate plug samples can
quEd With a modified surgical biopsy instrument without mutilation of carcases and if such samples
\Cibated under liquid paraffin for 24 hours at room temperature, the pH values obtained from these are
! a:‘$9 Measure of the ultimate pH of the LD. The precision of such measurements was not increased by
et Odoacetate/potassium chloride solution for honiogenisation of samples. However, it is possible to
accurately the slightly lower iodoacetate/potassium chloride values from the iodoacetate/water values,
differences were observed in pH values between different sites within the LD of both sheep and cattle,
Oun that such differences appear to occur at random and therefore the site of sampling of this muscle

Hittle Importance in relation to the precisicn of the test.
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Table 1 : Effect of chilling on pH decline

Grade Chilling Period Mean (n=21) tigSriEm E
a N . e N .
Prime Ox 24 hours 5.88 DI
+0.021 +0.024
Boner Cow 24 hours 5.90 ST :
+0.019 +0.027
Boner Cow 72 hours 5.76 5.75
: +0.017 +0.024
pHC = pH at time of cutting and packaging
5 . pH, = ultimate pH (24 hours later)
*k =

Differences between means are significiént at the 1% level.

Table 2 : Comparison of ultimate pH between plug samples in 1iquid paraffin and
muscle section samples from 12 sheep ( two samples per animal)

Muscle section Plug sample

| |
Sample weights (g)
l Mean 1.87
Range 0.83 - 2.76
PH g
Mean 5.93 5.90 |
Range 5.60 -~ 7.04 5.59 -6.93-

Variance Components (%)

Among animals 96.0 97.1
| Within animals 4.0 2.9
' r 0.99 (P<0.01)
I — — — ——— — i e S — ———— _———————— v
Table 3 : Mean ultimate pH values of five sampies weighing from 1.0g to 2.5g9 from M;lgggi§§jﬂy§_99£§i
from four sheep. | o 1 e S
l Animal Iodoacetate/H,0 ] lodoacetate/KCL
Mean + STE. Mean £ Stk
| T — e — e ——— e — e ———— S— -a e e—————eeee e et et
1 5.76 0.008 5570 0.009
I 2 5.88 0.011 5.84 0.016
) 3 6.04 0.015 5.95 0.027
4 6.37 0.007 5.25 0.014
Components of variance %
Among muscles 98.6 96.47
Among samples 1.04 3.53
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yltimate pH values from 10
i o tions from 13 sheep.
_— : 3 i
Lgit,s’ujﬁ R'Ightﬁd_e
5.83 5.81
5.82 5.80
5.82 -81

5.78 .79
5.8l .78

5.81 5. 80

. Mean yltimate pH values from 3 different
0 s in 24 cattle.

Jpcations 1N
¢ g0 + 0.051
5.79 + 0.053
5,78 + 0.052

Figure 1 :

Relationship between muscie pH measured
after homogenisation in iodoacetate/HZO
or iodoacetate/KCL.

6.5+

Iodoacetate
/KCL

6.0 .

6.0 6.5 7.0
Iodoacetate/HZO
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FEATURES OF THE FERMENTED SAUSAGE CURVE

BEFORE DELETION

The Use of Infra-7
nation of Values De

lecticn Analysis in Quick Determi-
ing Portions of Meat and Meat Products

U. WEBER, B. ZESIGER, AND E. HAUSER

Swiss Federal Veterinary Office, Berne (Switzerland)
(Director: Prof. Dr. H. Keller)

I

N X X s s S R
= CONSTITUENT
MAN IA MAN IA
158 31.76 31.70 5,31 5.31 1,13 3.957 WATER
|

150 42,17 42,28 6.08 5.87 1,28 0,958 FAT

150 20.72 20,69 L.4a4 4.3 G.7% 0.975 CRUDE PROTEIN
| 150 5,10 5.05 | 1.09 o9 0,31 | 0,923 ASH

150 18.50 18.58 4,27 4,2 C.61 0.957 COLLAGEN FREE PROTEIN

BALANCE ;

N = NUMBER OF VALUES
X = MEANS OF THE CONSTITUENTS

= STANDARD DEVIATION

w
|

S = STANDARD ERRCR
MAN = MANUAL VALUE

1A = INFRA ALYZER 400 wvaLue

R = MULTIPLE CORRELATION COEFFICLEN

THE REGRESSION CURVE WAS ESTABLISHED ON THE BASiS OF THE
FOLLOWING KINDS OF SWiSS MEAT PRODUCTS

= ITALIAN TYPE SALAMI (N = 24)

- ITALIAN TYPE SALAMI, COARSE CUTTING (N = 42)

= ITALIAN TYPE SALAMI. FINE CUTTING (N = 48)

- LANDJAEGER (FERMENTED SMOKED BEEF SAUSAGE, N = 10)
- METTWURST (N = 24)

- FERMENTED BEEF/PORi SAUSAGE (N = 2)
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