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SUMMARY

Tenderness measurements of the Semimembranosus (topside), Longissimus dorsi (loin), Triceps brachii (blade) and
Sternocephalic(neck) muscles (when raw and after cooking) from twenty-three carcasses were taken using Warner-Bratzler shear

cooked muscle, when subjected to the cooking method and tenderness assessment procedures used in this trial.
INTRODUCTION

tenderness measurements made on raw and cooked meat. With this information the aim was to determine which, if any, muscle or

muscle groups could be sampled on the raw carcass to give a good representation of the tenderness of the overall carcass muscle
when cooked.

MATERIALS AND METHODS

Twenty-three beef carcasses covering a range of animal ages, breeds, carcass weights and fat depths, were sampled. At 48
hours postmortem, samples weighing approximately 500g were taken from defined positions within the Semimembranosus (topside),

measured using Warner-Bratzler shear force method. The remaining portion of each whole muscle sample was individually vacuum
packed and cooked in a water bath at 80°C for an hour. After cooking, samples were allowed to cool for an hour and the same

RESULTS

There were significant differences in tenderness between the muscle samples and also between raw and cooked meat. Table 1
shows the mean shear force values for each muscle group, indicating that the loin was the most tender of the muscles when measured
raw, followed by topside, blade and neck muscles respectively.

1
f
Table 1. Shear force values (kg) for raw and cooked samples from four muscles ;

Raw Cooked l

Muscle Mean Std. dev. Mean Std. dev.

Topside 7 2.0 53¢ 1.5 t

Loin 1.4% 1.0 7/ 1.9 |

Blade 6.5 3.6 5109 1.3 :

Neck 8108 4.2 6.4 1.7 :

Overall Mean 4.7 3.5 622 1.7 I
I

*biedelepioures with different superscripts differ (P < 0.05) significantly

Table 2. Correlations between cooked and raw meat tenderness for four muscles ;
Raw )
Topside Loin Blade Neck Mean
Topside -0.014 0.097 -0.019 0.156 0.121 \
Loin 0.001 -0.030 0.097 -0.076 0.003 g
Cooked Blade -0.026 -0.183 0.108 -0.153 -0.087
Neck 0.078 -0.019 0.156 0.057 0.168
Mean 0.022 -0.052 0.161 -0.003 0.103
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| easurThere were low correlations between the tenderness of muscles measured raw and the tenderness of the other muscles when
tendg, ¢d after cooking (Table 2). The correlations were also low between the tenderness of a particular muscle when raw and the
t

exess of the same muscle when measured cooked. None of the raw muscles gave readings highly correlated with the mean
Dis €85 of the muscles when cooked.
CUssion

easurelglthe current study significant differences were found between the tenderness of each of the muscles, both when AL
%0 foy eNts were taken on raw meat and when the tenderness of cooked meat was measured (see Table 1). Other researchers have
e - differences in tenderness between the muscles (Crouse et al., 1984; McKeith et al., 1985; Hertzman ef al., 1993). There
ectiy fa‘"thTS which may have contributed to the differences in tenderness betwegn the muscles.. Both the muscle ﬁbre and the
he separve tissue contribute to the tenderness of beef (Ramsay & Wythes, 1979). It is extremely difficult to differentiate and measure
ale contributions to the muscle tenderness of each of these (Sims & Bailey, 1981). (
Table 1) N measured raw, the loin was found to be most tender, followed by the topsifie, b]fide and neck, respectlyely (see
Nty o his order approximately corresponds with the relative amount of connective tissue in each muscle. The loin is known to
force val € least connective tissue of the muscle sampled (Shorthose & Harris, 1990; Dransfield, 1994) aqd ha'd the lowest shealr
easure: €S when tenderness was measured on the raw meat. The neck muscle contains the most connective tissue of the‘mus‘c es
GXpeﬁm (Dfansﬁeld, 1994) and also recorded the highest shear force values for raw meat of the fou.r muscles rr}easured in this
bey . ®0t. The blade and topside contain intermediate amounts of connective tissue and correspondingly were 1ntlenn'ed1at§
iffe, " the loin and neck with regard to tenderness of the raw meat. This indicates that the proportion of connective tissue in the
Muscles contribute largely to differences in tenderness between the muscles when raw. ' ‘
Myge)e - though the consumer tends to regard the loin cuts of meat to be the most tender, in this study Fhe Longis:wn'us dorsi
off 3 found to be the least tender of the four muscles measured when cooked. The results shown in Table 1 mdxcfite that the
tsg 0 cogking on meat tenderness varied between muscles. The neck improved most in tenderness though the l?lade 1mp.ro.ved
“0okip ¢ loin became drastically less tender while the topside also toughened, but to a lesser extent. The explanation for this is that
Whilg geaEGCtS the connective tissue and the myofibrillar protein components of meat differently. The muscle ﬁpres tend to toughenf
Co ctivco_mlective tissue tends to soften (Ramsay & Wythes, 1979). It is therefore expected that meat containing lgrge amognts o
Conty; € tissue will become more tender while other cuts will become tougher as a result pf cqokmg. The Longzsszmus' dorsi '
ransﬁelz]arge amount of myofibrillar component and a relatively small amount of connectlve.tlssue (Shorthose &.Hams, 1990; ;
0 th, oth » 1994). 8o, myofibrillar toughening may be responsible for reduced tenderness of loin muscle aﬁer (?ooklng as compare
1994 €I muscles. Correspondingly, the neck muscles are known to contain a larger amount of connective tissue (Dransﬁeld,-
brge il‘}’hlch ?Vill explain why the tenderness of the neck muscles improved to such a great extent. The Semimebranosz{s and Triceps
tenge : ONtain intermediate amounts of connective tissue (Dransfield, 1994) and the response of these two muscles with regard to
58 Was intermediate between the other two muscles. ‘
®okiy hese results were obtained by using moist heat to cook the meat at 80°C for an hour. This standard method of experimental
diﬁ‘er f Was used to obtain a good comparison between muscles, however this is not how the consumers generally gook th;f
Gty cuts of meat. In general, to maximise tenderness the cuts of meat with low connective tissue content are grilled while the
The ar'ine_at C_ontaining higher amount of connective tissue are stewed or casseroled (Dransfield, 1994; Ra.msay & Wythes, 1979).
generau ation in tenderness of muscles may be explained by the fact that the cooking method used in the trial was different to that
Y used by the consumers.
"luscles gf_’el‘ levels of variability were associated with the muscles which were tougher when raw (e_:g. peck muscle) than for the
With th Which were more tender when raw (e.g. loin). Correspondingly the larger amount of variability in tenderness was as_so.m.ated
leng © Muscles with higher connective tissue content. Averaged over all muscles measured , cooking tended to reduce variability of
Conp, ct?\s,s t}.10l1gh it did also tend to make the meat tougher (Table 1). A possible explanation for this phenomenon is that
QflrcasSe & tfSSUe is responsible for a large amount of variation in tenderness of raw muscle between measurements anq between
fOrce m S (Sims & Bailey, 1981). Cooking softens the connective tissue (Aalhus, 1995) and therefore reduces the maximum shear
there, Casurements likely to occur. By lowering the top end of the range this reduces the effect connective tissue has on tenderness
"®ducing the variation in tenderness of muscles once cooked.
the te €1y low correlations were found between the tenderness of raw and the tenderness of cooked meat. Correlations between
Sach :mess of a muscle when measured raw and the tenderness of the same muscle when measured cooked were very low for
Tay, 5 Our muscle sampled including the Longissimus dorsi which is commonly used in meat research and occasionally measured
Crpgy aén Indication of tenderness (Table 2). This is consistent with the findings of Ramsay & Wythes (1979). There were low
& Olly, 1N between the tenderness of a certain muscle measured raw and the tenderness of other muscles measured cooked.
LI "8 on from this there were only very low correlations between the tenderness of any of the muscles measured raw and the
the muscles measured cooked, which was used to represent the overall tenderness of the carcass muscle.
"luscl €sults indicated that measurement of tenderness on raw muscle doesn’t give a true indication of tenderness of the cooked
gFE’ W;e(r; subjected to the cooking method and tenderness assessment procedures used in this trial.
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