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Muscle weight distribution in four breeds of cattle with reference
to individual muscles, anatomical groups and wholesale cuts

By D.D.CHARLES axp E.R.JOHNSON*
Veterinary School, University of Queensland, St Lucia, Australia

(Received 13 May 1975)

SUMMARY

One side of each of 51 carcasses of Hereford, Angus, Friesian and Charolais cross-bred
steers was dissected and the weights of individual muscles and total carcass muscle were
obtained. The percentage distribution of total carcass muscle weight in muscles and
in standard groups of muscles was determined. In addition, the percentage distribu-
tion of total carcass muscle weight in wholesale cuts was determined from the weights of
whole and part muscles specified as comprising the respective cuts.

Minor breed differences only were found in muscle weight distribution among
muscles, groups of muscles and wholesale cuts. Similarity of muscle weight distri-
bution in the different types of carcasses studied shows that carcass shape is not
associated with differences in the distribution of muscle weight in wholesale cuts.

INTRODUCTION

Distribution of muscle weight in beef carcasses
is similar among cattle differing in conformation
(Butterfield, 1963b). Conflicting views are evident
in the literature, however, regarding the role of
conformation on differences in commercial yield
among carcasses. Martin, Walters & Whiteman
(1966) found that although total muscle was
relatively constant over a range of carcass shapes
there were consistent and significant advantages
for ‘Choice’ conformation in the yield of thick high
value muscles. However, Hedrick, Stringer &
Krause (1969) reported that ‘Choice’ conformation
carcasses had a higher yield of thin retail cuts and
a lower yield of thick muscle cuts than carcasses of
‘Good’ conformation. Cole et al. (1964) found
differences in yield associated with breed but
emphasized the role of fat in depressing the per-
centage of carcass muscle and yield of untrimmed
wholesale cuts. Hedrick et al. (1969) also reported
that differences in fat thickness had a more
consistent effect on weight and percentage of retail
cuts than conformation. Carroll, Clegg & Kroger
(1964) reported a positive association between
carcass conformetion and percentage yield of
retail and boneless cuts, but Bransman et al.
(1962) observed no advantage of beef type carcasses
for carcass cut-out. Tyler et al. (1964) also found no
significant difference in yield of boneless retail cuts
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from carcasses varying widely in conformation.
The conflict in the literature may result from
different cutting procedures or differing propor-
tions of muscle and fat in cuts.

Excess fat is trimmed from commercial boneless
beef cuts to produce a cut with sufficient fat to
meet market requirements. Superior yield of a
particular cut or cuts infers that a higher per-
centage of the weight of carcass muscle is present
in the cut or cuts. There is a need to establish if
muscle weight distribution differences among

carcasses are responsible for differences in yield of
beef cuts.

In this study carcasses of four breeds of cattle
varying widely in conformation were dissected to
determine the muscle weight distribution of (a) in-
dividual muscles, (b) standard muscle groups,
(c) wholesale cuts.

MATERIALS AND METHODS

Fifty-one Hereford, Angus, Friesian, Charolais x
Friesian and Charolais x Australian Illawara Short-
horn steers were fed a pelleted diet (129, crude
protein) ad libitum from approximately 8 months
old. Age at slaughter, live weight and carcass
details are shown in Table 1.

After slaughter the carcasses were chilled for
72h at 4 °C and then each right side was totally
dissected into its 96 individual muscles using the
technique described by Butterfield (1963a). With
this method each muscle is trimmed of fat, coarse
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Table 1. Live weight and carcass details of 51 steers used to study muscle distribution
Mean Mean Mean Carcass composition
Slaughter  slaughter live weight carcass . A ~
age range age at slaughter  weight Muscle Bone Fat
Breed Number  (days) (days) (kg) (kg) (%) (%) (%)
Hereford 11 360-630 510 332 189 58-7 14-9 239
Angus 20 250-1260 510 337 192 577 15-6 24-7
Friesian 10 450-630 540 424 247 59-0 17-4 21-4)
Charolais cross-breds 10 360-540 450 445 271 59-0 140 24-9

Table 2. Description of standard muscle groups

Standard muscle No. of

group (SMG) muscles Description Approximate wholesale cuts
1 21 Proximal pelviec limb Inside, outside, knuckle, rump
2 10 Distal pelvie limb Shank
3 8 Surrounding spinal eolumn Loin, cube roll, tenderloin
4 8 Abdominal wall Thin flank
5 13 Proximal thoracic limb Shoulder, blade
6 10 Distal thoracic limb Shin
7 5 Thorax to thoracie limb Set of ribs, brisket
8 5 Neck to thoracie limb Chuck
9 16 Intrinsic of neck and thorax Chuck

connective tissue and tendon at the musculo-
tendinous junction.

Individual muscle weights and the weight of
each standard muscle group (Butterfield, 1963b)
were obtained directly by carcass dissection.
Muscle weights in the wholesale cuts were deter-
mined from the muscles and proportions of muscles
in each cut, as specified by Butterfield & May
(1966). All weights are expressed as a percentage
of total carcass muscle. The nomenclature used for
muscles is in accordance with the World Associa-
tion of Veterinary Anatomists (N.A.V. 1968).

A brief description of the standard muscle groups
(SMG) and the wholesale cuts to which they belong
is set out in Table 2. Breed differences between
individual muscles, standard musele groups and the
muscle in wholesale cuts (all expressed as per-
centage of total muscle) were tested by analyses of
variance and significant differences are shown.

RESULTS
Individual muscles

Breed differences in the weight of each muscle in
the carcass relative to side muscle weight were not
significant in 74 of the 96 muscles (Table 3). Of the
22 muscles (constituting about 36 %, of total musecle
weight) which were significantly different between
breeds, nine were hindquarter muscles and 13 were
from the forequarter. Each of the four breeds had
muscles which were relatively heavier than the
same muscles in the other breeds but the differ-

ences were quite small. M. biceps femoris, for
example, showed a range of 7-08 %, to 7-45 9, of total
muscle weight among breeds while m. semi-
membranosus ranged from 5069 to 5499Y%,.
Consistent differences in favour of a breed were
not obvious in either the fore or hindquarter. The
low standard errors showed that individual muscle
weight distribution was remarkably consistent
among breeds despite the wide variation in carcass
weight and conformation.

It is possible that small and non-significant
differences between individual muscles, together
with the significant differences evident in 22
muscles, could summate to larger differences
between groups of muscles and contribute to the
difference in conformation among breeds. There-
fore, the distribution of muscle weight in the
standard muscle groups (Table 4) and in wholesale
cuts (Table 5) was examined for breed differences.

Standard muscle groups

There were no significant breed differences for
seven (SMG 1-3, 6-9) of the nine muscle groups
(Table 4). The Friesians had less SMG 4 than
the Angus whilst their proportion of SMG 5
was greater than in the Hereford, Angus or
Charolais. All differences, however, were minor.
There were no significant breed differences for
SMG 1+43+5. These groups contain the higher-
priced meat cuts so that any variation in them as &
whole could be of economic importance.
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Table 4. Percentage of total carcass muscle in standard muscle groups of Hereford,
Angus, Friesian and Charolais cross-bred steer carcasses
Percentage of total muscle
Standard o Charolais
muscle Hereford (H), Angus (A), Friesian (F), eross-breds (CH x)
group n =11 n =20 n = 10 n =10 Significance
1 32-156 32-74 32-81 32-59 NS
2 4-84 4-89 473 4-58 NS
3 12-61 12-32 12-44 12-49 NS
4 10-10 10-50 9-86 10-24 A > F*
5 11-13 11-13 11-46 10-65 F > H* A*, CH x **
6 2-69 2-65 2-66 2-58 NS
7 9-91 9-62 9-53 9-98 NS
8 6-95 6-59 6-84 6-71 NS
9 9-05 9-05 9-13 8-98 NS
Groups
1+3+5 55-89 56-19 56-71 55-73 NS
* P < 0-05; ** P < 0-01; NS, P > 0-05.
Table 5. Percentage of total carcass muscle in wholesale cuts and quarters of Hereford,
Angus, Friesian and Charolats cross-bred steer carcasses
Percentage of total muscle
Charolais
Hereford (H) Angus (A) Friesian (F)  cross-breds (CH x)
Cut n =11 n =20 n =10 n =10 Significance
Loin 548 5-38 543 543 NS
Rump 6-57 6-51 6-55 672 CHx > A*
Inside 874 9-02 8-84 9-32 CHx > H*
Outside 10-69 11-19 10-89 1039 A > H*
A > CH x ***
Knuckle 6-32 6-25 6-56 6-19 NS
Tenderloin 2-67 2-63 2-71 2-70 NS
Flank 6-06 5-05 479 6-10 H > Axs+
H > F**t
CHx > A¥**
CH x > F#**
Set of ribs 8-01 7-68 7-82 7-79 H > A*
Chuck and blade 26-44 26-20 26-64 2558 NS
Brisket 9-64 9:56 9-41 9-86 NS
Hindquarter 52-84 53-87 53-01 53-13 NS
Forequarter 47-16 46-13 46-99 46-87 NS

* P < 0:05; *** P < 0-001; NS, P > 0-05.

Wholesale cuts

Minor breed differences only were found in the
distribution of muscle weight in wholesale cuts.
There were significant breed differences in four of
the seven wholesale cuts in the hindquarter and one
of the three cuts in the forequarter. However,
with the exception of the flank, differences between
cuts were considerably less than 19, of total muscle
and therefore were probably of no real commercial
significance. In addition, the nett result of the

differences did not favour any one breed. A sum-
mation of percentage muscle in the cuts cancelled
out the minor differences, leaving no significant
breed differences in percentage muscle in either
the fore or hindquarter.

DISCUSSION

The results obtained for the proportion of total
carcass muscle distributed as individual muscles
and standard muscle groups support the



Muscle weight distribution in beef carcasses

sions of Butterfield (1963b), Butterfield & Johnson
(1971), Kellaway (1971) and Kauffman et al. (1973)
that muscle-weight distribution does not vary
greatly between breeds.

Most studies of the association between carcass
conformation and carcass yield are based on the
weights of commercial beef cuts (Carpenter et al.
1961; Carroll et al. 1964; Cole et al. 1964; Tyler et al.
1964; Martin et al. 1966). A disadvantage of the
commercial cut technique is that the proportions
of muscle and fat in each cut are unknown. In
addition it is extremely difficult to replicate
anatomical boundaries of cuts, or the prescribed
trim.

The use of Butterfield & May’s (1966) specifica-
tions of the muscles and proportions of muscles
present in each wholesale boneless cut enables the
distribution of muscle weight in the cuts to be
related directly to basic dissection data. The
finding that there were minor between-breed
differences only in the proportion of total muscle
in any wholesale cut indicates that differences in
commercial yield must be due to fat and not to
muscle. At a certain stage of maturity in cattle,
fat grows with a high impetus (Suess, Tyler &
Brungardt, 1969; Waldman, Tyler & Brungardt,
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1971; Johnson, 1972) and its deposition is likely
to cause differences in animal or carcass shape
(Callow, 1961; Butterfield, 1966). Mukhoty & Berg
(1973) found small but significant differences
between Friesian and Hereford steer carcasses in
SMG 4 and 9. They found that the Herefords had
significantly more muscle in SMG 9 and less in
SMG 4. In the present study (Table 3) there was
no significant difference in SMG 4 or SMG 9
between the two breeds but the Herefords had
slightly more muscle in SMG 4. The minor differ-
ences in results between the two studies may
indicate very small true breed differences or it may
simply reflect allometric growth differences within
the musculature brought about by the stage of
growth reached by two breeds of cattle of differing
maturity type.

Results of this study indicate that carcass con-
formation is not associated with a superior yield
or distribution of carcass lean.

This study was assisted by a grant from the
Australian Meat Research Committee. We thank
Mrs P. Macdonald, Mr D. A. Baker and Mr M. A.
Fisher for valuable technical assistance and Mr
R. Sheard for advice on statistical methods.
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