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of i Tbe <luality of beef carcasses is determined by their content 
meat and bone, by the eating qualities of the lean, by the 

r and • ess' distribution, firmness and colour of the subcutaneous 
featintermuscular an<* ' carcass conformation’ . This last 
whichv! re*ers bo the rda^ivc development of the various joints, 
for ~ • Ve different values according to whether they are suitable 
lar filing or roasting or only for stewing and boiling. As 
reqir 3 Proportion "the total carcass weight as possible is 
the +re(i in the hi&h”Priced cuts lying in the hind leg and along 
Pure]*5 ^be back, and although conformation is often assessed 
of viy. subjectively, attempts have been made to use measurements 
obi aiious kinds to describe the shape of the carcass. A direct 
carCa 1Ve measure of conformation is provided by cutting the 
the •  ̂a°cording to recognized commercial practice and weighing 
8̂ rict?ntS* for exPeriroental work it is necessary to adopt a 
vitho+y standardized cutting technique; this can usually be done 
vafUe„ ^rious financial loss. The idea of an "index of carcass 
determ- such as the wholesale value of the carcass per lb. weight 
sale E ? ed using standardized cutting techniques and average whole- 
w°rk P5ices *or "the various cuts, is useful in investigational 

\ e*aier. the differences between carcasses tend to be
^utcherated by such an index. This is because, in practice, some 
PapticJ? may adjust their methods of cutting according to each 
tiais iar carcass and to the prevailing demand and price diff(differen-

Variatio ob^ecb of ^ e  investigations described here was to study 
generaiiw5 in wholesale cut yield of beef carcasses of a type 
^alitv C recognized in the meat trade as providing the highest 
P°ssibi]-i+fci availat>lo in the United Kingdom, and to examine the 
cutting . predicting the wholesale value index by simple 
whole car h0ds that d° not require the complete breakdown of the

THE SAMPLE OF CATTLEO H n r j jL  u i  V / A X lliD

J AberdeGie^faitiQvWere sPeciaHy purchased for this survey in 
s  a larffn f batween July 1955 and May 1956 by a represented 

Epical aniniu ni ?Uiilple butchers, who was asked to select 
^Part from a fou n+h°thKSexe3 over a8 wide a weight range as poss 
anaiy3ls all cattlfsef!tibref2s whlch have been discarded in the 

Scotland. The rio-tin *berdeen-Angus crosses bred and reared 
?f the Aberdeen-Anirua i- oi ihe black coat and polled conditj 
to determine which Vthor k S complete that it is almost impossible 
case it is believed tint + f!!ed is inv°lv«d in a cross, but in thi 
Shorthorn. The sex, liv«u!n 2!53e3.,were ‘»inly Aberdeen-Angus x 
were recorded. The anrni . rnd aPproxiraate age of the catt]P * fell into two parts - those purchased
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■niiroiôU^ -2 c ^ ° ^ e r ’ -'-555, having been fattened on grass, and those 
The foin^ irora ^arch-May, 1956, having been fattened in yards.

. lowing list gives the numbers, weights, dressing percentages 
and ages of the cattle involved.

Group Number
Average and 
Range of live 
weight(lb.)

Average and 
Range of dress­

ing % a g e
Approximate

ages

Heifers 
°n grass
Steers 
0n grass
Heifers 
in yards

10 935
( 728 - 1036)

57.8
(53.1 - 60.8)

4 at 2 yrs 
6 at 2 -' 3 yrs

24 1149(1036 - 1232)
59.0

(55.8 - 62.0) 5 at 2 - 2^yrs 
19 at 2 h -  3 yrs

12 999
( 896 - 1204)

59.2
(56.7 - 61.5)

9 at l£- 2 yrs 
3 at 2 - 2^yrs

Steers 
in yards 22 1186

(1064 - 1344)
59.0

(56.3 - 63.5)
8 at l£- 2 yrs 
13 at 2 - 2èyrs 1 at 2 h -  3 yrs

METHODS

*

the i cattle were slaughtered in Aberdeen, and split into
their + and sides, referred to throughout the following by
The v trade names, the 'Close' and the 'Rising' sides respectively. 
foil®1 • S v,ere quartered between the 10th and 1 1 th ribs by a cut 
quart^1116 ^He line of the ribs and sent to London. There, the 
into efS were weighed to the nearest half-pound and broken down 
in-:~a.Wa°lesale joints by the same experienced butcher, the individualJointsUsed " beinS weighed to the nearest ounce. The style of cutting 
Igc-. vas lhat known as the London & Home Counties method (Gerrard, 
shorn S ler’ 1958) with 
lessWnthiaframaticaily in l h l  hrlsket fl'nk, 

iMsrib, a 5 bone 
5/Te Usual 4 bone

Vas divadedS i ° f S cuts, the lnt°Joint

3 bone 
°f the and sti

. , wasin heif

some slight modifications and this is 
Figure 1 (p.3 ). The 'crop' (forequarter 
shin and neck cuts) was divided into a 
middlerib and a 2 bone steakpiece, instead 
forerib and 4 bone middlerib. The clod 

from the neck were not separated. The ' round' 
topside, silverside and top rump (or thick flank) 

femur being included in the silverside. No 'aitchbone' 
cut from the round, and ' cod fat' included the udder fat 

quarter618* ,^He difference between the total weights of the fore­
quarter an  ̂Hindquarter cuts and the actual forequarter and hind- 
losses ^ei§Hts are referred to as forequarter and hindquarter 
jointing Slnm due "to slight trimming waste and evaporation during 
the butche Tlle cu't"ting procedure was ' standardized' in so far as 
out and Vas a"t'temP'tfng fo conform to the same pattern through- 
ketween cut n°^ iniluenceci Hy f*18 prevailing price differentials 
rigourouslvSh N<? attempt was made to standardize the cutting 
listinp-u-i using a revised method based on anatomicallyinguishable points of reference.

Th .0muscle, wpï!as?rernents of A and B, the diameters of the 'eye' 
e also recorded.

Tti0
belov; either^a* oi wholesale side or carcass value (referred to 
defined as tileS+ l̂le ' index' , or the ' side* or ' carcass value' ) was 
tn+ ^ e cuftinn. .fal wholesale value of the side or carcass based 
oxal weig^ ofy+ u lds and the following prices, divided by the

a® side or carcass.
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Figure 1

^ y l f  ofS^ii •6 the ?odified ' London & Home Counties' yie of cutting used in this investigation.



Hindquarter Forequarter
1 . Leg 9 pence/lb. 11. Forerib 18
2. Topside 28 tl 12. Middlerib 163. Silverside 28 tt 13. Steakpiece 164. Top Rump 26 tt 14. Brisket 75. Rump 38 tt 15. Forequarter Flank 7
6. Loin 34 tt 16. Clod & Sticking 107. Kidney Knob 6 tt 17. Shin 9
8 . Flank 6 tt *
9. Cod Fat 2 tt

1 0 . Skirt 6 tt

These prices were suggested by Mr.F.H.Gerrard of the National 
College of Food Technology, as representing as accurately as 
possible the wholesale price differentials between cuts during the 
period of the investigation.

BIOMETRICAL METHODS
Variation in the weight of a particular cut through the

PTOmn-f33 been studied using analyses of variance. Within each
^carcassc^1,0018363' a 2-way classification into ’sides’ and
o-ivini/tv^ Possible and these were then pooled over groupsgiving xne foli0wing analysis.

Between groups of carcasses Between carcase * s
Between
Sides x groups_____
Sides x carcasseT^i^ f ^ —

3
64

1
Jl64

m .

side^mpnn variations, and the significance of^the between
between «i square ¿ndlcat®J whether there were systematic differences between sides in the weight of the cut in question.

spypq between groups of carcasses term was split up into between 
U * '  ^e;!!ee; -treatments (yard v grass fattening) and an interaction 
1Q, p  , reatments) using the weighting method described by Yates 

i To allow for the disproportionate numbers of carcasses in the 
lour groups. The influence of variations in side weight on the 
eight of the cut were allowed for by means of analyses of covariance 

using the between carcasses within groups term as the error. This 
wa  ̂ justified since the regression of weight of cut on weight of 
side did not vary significantly between the four groups for any of 
une cuts. The mean weights of the cuts for the four groups were 
adjusted to a side weight of 300 lb.

Correlations and regressions were used in relating wholesale 
carcass values to various cut-out yields etc.

The sides x carcasses within groups mean square gave a e of cutting variations, pnri •_______vw

RESULTS
Variations between groups of carcasses.

The average weight of the 13 6 sides of beef cut during the 
est was 323 lb., the average weights for the individual cuts 

overall and within each of the 4 groups being shown in Table 1. 
bides of steer carcasses were heavier by 50-6 0 lb. than those of 
heifers both in winter and summer, and sides from animals of both 
sexes tended to be heavier when fattened in yards than when fattened
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on grass, the mean difference between treatments being significant 
at the 5I level. These differences in side weights make the 
comparison of individual cut weights between the 4 groups difficult 
and for this reason they have been adjusted to a constant side 
weight of 300 lb. using the regression coefficients given in 
Table 2; these give the average effect of an increase in side 
weight of 10 lb. on the weight of each cut, and although they were 
first calculated within each group of carcasses, pooled values 
are given since no significant differences between the 4 groups were 
found. These regression coefficients thus supply no evidence that 
the 4 groups of animals were in markedly different stages of 
development. When considered in relation to the mean weights of 
the cuts (Table 1), it is seen that the cuts along the underline 
°f the animals (brisket and flanks) were increasing at proportion­
ally the greatest rate and the s M n  and hind-leg cuts at about 
naif this rate with those along the top of the back intermediate.

The weights of the individual cuts in the 4 groups adjusted 
to side weights of 300 lb., and the significance of the differences 
etween sexes and treatments are given in Table 2. Sex differencei- 
int trea1'ment differences may be considered separately, since the 

eraction between these was not generally an important factor; 
T h e ^ f ?  significant at the 5# level only in 4 of the 19 analyses.
.f differences between the mean weights of corresponding cuts 

m steer and heifer carcass sides weighing 300 lb. (averaged 
pne5 treatments) are shown in the right hand diagram of Figure 2. 
kid rS showed a greater weight of the internal fats (cod fat and 
 ̂aney knob), suggesting that at this weight of carcass, they are 
to h 11101,6 advanced stage of development than steers. According 
D Harnnond's theory of growth and development, waves of growth 
thp^h°SS a^onS "the ani .al*s back from the head backwards and from 
de plnd Parts forward, meeting at the loin, after which the animal 
the basis °f 'this theory, it is to be expected that
rel'. + 61i?rs» being at a later stage of development, would show 
steer1V- ^ Sreater development of loin and flank cuts than the 
demon^+10 car<?asses of the same weight, and these trends were well 
weight +d dn this investigation. Steers showed a greater 
the effort neck cuts and others along the top of the back but 
were heav* pr?&ressively decreased along the back until heifers 
the round1r+ *n do*n and rump. Steers were also heavier in 
and shin P1+0pside> silverside and top rump) and in the bony leg 

....ut3* but heifers were heavier in both flank cuts.

cuts frr^ d**ierences between the mean weights of corresponding 
WGighin- tnn ?3 of yard-fattened and grass-fattened animals 
diagram (averaged over sexes) are shown in the left hand
and of ici flfure 2. These differences were generally smaller 
trend of 33.S^snificance than the above sex differences. The 
greater differences along the back from neck to loin, the
and of + , ei£h’t j  brisket and flanks in the grass-fattened animals 
cant diff0~roun(* yard“fottened ones, the slight non-signifi-
fattened nîiüSÎ! ln internal fatness, all suggest that the grass­
eient and +Î!!^S were in a slightly more advanced state of develop- 
P.2)* Hnuovo weï?» *n fact, some 6 months older on average (see
this 'pthe ruop* le« and shin cuts did not conform to
showin*areatar waÏÜ£+W?3 Jasociat®d with round rather than loin in 
f a t t e n —  ithor^of701 ttened animals than the grass-
expected ï h ’ ' or s M n  3h°wed fhis trend as
pattern it « J t  th?se ^vergences iron the developnental
in fact* suffiriftn+i ,; ■ whether the method of cutting was,
animals cut un at o L L  ad-irdised to detect differences between 
month gapbetween Î t*DOS oi the There was a 5
of method, which Winî®î serles nnd sllSht changes
unconscioisly have h.L . ° developod ^ring this period, my bave been incorporated into the « et-.nd-.rdised*

is difficult to envisage
experimental cutti«r* *n?°r]>o ratedcutting technique, alth; *



Figure 2a (right)
SEX DIFFERENCES

Differences between average weights 
of corresponding cuts from steer and 
heifer carcass sides weighing 300 lb.
(Each difference = Steer weight - 
Heifer weight in lb. averaged over 
■treatments).

V  !•
\  +2.1
IV

£. -2 .2  / 
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— • 0 .0
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,+1 .2' 16. +2.2
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\
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1/

11.
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Figure 2b (left)
TREATMENT DIFFERENCES

Differences between average weights of 
corresponding cuts from carcasses of 
cattle finished in yards and on grass, 
the sides weighing 300 lb. in both cases.
(Each difference = Yards weight - Grass 
weight in lb. averaged over sexes).

L ,

+1.4
16. +1.6 (See Figure 1)

(Refer to Figure 1 for the names 
of the cuts)
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s at tbe changes could have been to affect the leg and shin cuts 
mentai7edly* An alternative explanation for the greater develop- 
thi' °f tbese 2 cuts in the grass-fattened animals may be that 
nutS-+̂ thod of feedinS represents a relatively low plane of 
pi ritlon compared with yard-fattening. Animals kept on a low 
bon116̂ 0* nutrition have been shown to have proportionally greater 

e development at a given weight than similar animals on a high 
con+e-°f nutriti°c (McMeekan, 1940), and the leg and shin cuts 
vei S ”-«8 high Percentage of bone. Table 2 indicates that the 
nor t l0SS due trimming and evaporation in the forequarter was “ re marked in winter than in summer but there is no simple 
xPlanation for this.
lariations between carcasses of the same group

v . ?able 1 gives the pooled standard deviations measuring the 
nation in the weight of a particular cut within a given group 

p carcasses. These are based on the mean weight of the 2 
formples of each cui: fron the 2 sides of the carcasses. They show, 
in ?®XaraPle, ‘that the average of the 2 loins from about one carcass 
avera fror:i' say' heifers fattened on grass, deviated from the overall 
sta  ̂ for Srass-fattened heifers by some 6.6 lb. (twice the
of fard deviation). There was some evidence that the carcasses 
var ^ ls fattened on grass, particularly the steers, were more 
cut °le tban tbe otlier SrouPs studied in their yield of certain 
of tv, notably le%> topside, forerib, niddlerib and cod fat. Some 
due + variation in the weight of a particular cut was, of course,
Pool S gross variations in the weight of the side, which the 
COn • standard deviation of 26.2 lb. shows to have been 
a ‘S1<ierab:Le* To take account of this, the standard deviations 
oi coefficients of variation measuring the variability in the weight 
theaefQrticular cut acjong sides of the same weight from animals of 
cutq + 6 type have beon calculated and are shown in Table 2. The 
ten2 J ritnrried fror3 thc body cavity' the kidney knob, cod fat and skirt, 
to o t0 vary in weight ancmg carcasses of the same sex and weight 

neater extent than did the main meat cuts. A sample of 10
p a s s e s  from a given group of the same weight would show, on average, 
Uv«^Se b®tween the heaviest and lightest kidney knob weights
rum! ag?d over sides) of some 6 lb., compared with a range in mean p weights of some 3 lb.
"--̂ Ŝtions within carcasses

the m ! he r**lng sides were, on average, some 2.7 lb. heavier than
&roi,ni°s! sldes» thls difference being of similar size in all 4 uPs 0f carcasses.

i inc side Close side Overall average
271.6 (lb.) 269.2 270.4
340 .4 330.2 339.3
297.8 294.3 296.0
351.4 348.5 350.0

heifer8 on grass 
Steers on grass 
Hcifer3 in yards 
Steers in yards

weights ofeindividu-lhriJtiiieiAnie between sides in the average 
*nob, did thS d i f f e ^ « ^ * .  0nly case, that of thc kidney
f°r this cut thr>* sides difier between groups and
separately in th* *+!>og0S sieers and heifers are given 
occurred in cut- m  - / . he lar€e3t differences between sides 
®iddle rib. Thi* «Uf ***! °* the back, the loin and the
into 2 halves when v.rgC3];3 that the carcasses *?re unequally divided 

when chopped down the back; the curving ava/of the
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chopper during "the separation of the sides could also explain the 
opposite effect on the weight of the neck cuts. The rising side 
is generally expected to yield a heavier kidney knot) than the close 
for anatomical reasons, hut it is surprising that this was observed 
only in heifer carcasses. The only other significant difference 
between sides concerned the silverside which is not adjacent to 
bhe plane of division of the 2 sides of the carcasses. This may 
therefore represent a slight hut genuine developmental difference 
between the left and right sides of the animals.

'Cutting error’ variances are given in Table 3, these being 
^nlculated as the interaction mean squares (’sides x carcasses’ )

"the analyses of variance. It is not possible to estimate the 
natural variation in the difference between sides which is included 
ip this measure of cutting variations; it is assumed small compared 
with the variations due to cutting and of equal importance for all 
cuts. The variances show, for example, that the difference in 
weight between the loin cuts from the 2 sides of the same carcass 
deviated from its average by more than 3*6 lb. for about one carcass 

20, (this value being equal to twice the standard deviation of 
the difference, which is >72 x 1.623). That is, for about one 
carcass in 2 0, the difference in weight of loin between rising and 

W  cb°se sides was greater than + 4.7 lb. or less than - 2.5 lb., 
since the mean difference for this cut was 1 . 1  lb.

Relative cutting errors may be compared using the coefficients 
°7 variation in Table 3, which are equal to the ratios of the square 
noots of the cutting error variances and the mean weights multiplied 
by 100. It is to be expected that cutting errors for adjacent 
cuts may be correlated. The kidney knob, cod fat, skirt and both 
flanks showed comparatively high cutting variation, confirming that 
they are difficult cuts to remove in a standardized manner. Apart 
from the fairly high values for the back cuts, the steakpiece, 
middlerib and forerib, where the occasional miscounting of number 
of ribs may have inflated the standard errors, the remaining 
coefficients ranged from 2 . 4 to 5 .6 % 0
Variations in the index of wholesale carcass value

The wholesale value index among the 13 6 sides averaged 18.583 
pence/ibc, the mean side values in the 4 groups being shown in 
Table 4. The difference between the sexes was highly significant, 
belfers giving sides worth some 0 . 2 2 pence/lb. more than steers.
The treatment difference was significant at the 5% level, the yard- 
fattened cattle yielding sides more valuable by about 0 . 1 3  pence/lb. 
than the grass-fattened. These differences must be considered in 
relation to carcass weight, however, because there was a small but 
significant negative correlation between carcass value and weight 
within the 4 groups (r = - 0.283, pooled within groups, and - 0.419 
overall); that is, among carcasses of the same type, the heavier 
ones "tended to be worth less per pound weight than the lighter, the 
decrease in the index being 0.024 pence for a 10 lb. increase in 
weight (cf. the regressions for individual cuts in Table 2). The 
mean values of the groups adjusted to side weights of 300 lb. are 
therefore also given in Table 4; the sex differences, when weight 
was allowed for, was reduced to 0.07 pence/lb. and became non­
significant, that is the apparently greater value of the heifer 
carcasses was largely due to their being marketed at a lower weight. 
The slightly greater value of the yard-fattened animals occurred 
despite the fact that these animals were marketed at a somewhat 
higher weight than the animals fattened on grass, so at a constant 
weight, the treatment difference became more marked, increasing 
to about 0.17 pence/lb.

At first sight, it is surprising that the sex differences 
found for the individual cuts at 300 lb. should cancel out to leave 
a small non-significant sex difference in the index of wholesale
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side value, whereas the less evident treatment differences found 
for the individual cuts should combine to give a most marked 
preference in favour of the yard-fattened animals. In the 
treatment comparison, however, the rump cut difference combined with 
the round difference, so that the majority of the high-valued 
parts were better developed in the yard-fattened animals at 300 lb. 
side weight. On the other hand, in making the sex comparison, the 
superiority of steers over heifers at 300 lb. in the weight of the 
valuable leg cuts tended to counterbalance the superiority of 
heifers in rump weight. Since the possibility exists that a slight 
change of cutting procedure may have arisen during the test, it 
is not clear whether the greater wholesale value per pound of the 
yard-fattened animals was a genuine effect of the mode of fattening.

The range in the index of wholesale value of the 13 6 sides 
was from 17.806 to 1 9 .5 6 8 pence/lb. using the particular wholesale 
Prices quoted above, or 1 . 7 6 2 pence/lb. (9 .5$ of the mean) which 
;ts equivalent to a price differential of £4/8 /0 on carcasses of 
600 lb. weight. For the weights of individual cuts, when no 
allowance was made for side weight diffsrences, there was some 
evidence that the 4 groups of carcasses were not equally variable 
aad this trend was confirmed from the analysis of the indices of 
wholesale carcass value. The components of variance in Table 4 
1 indicate that the sample of carcasses fattened in yards varied in 
wholesale side value much less than did the samples of grass- 
fSttened cattle. In fact, the indices for the 12 heifers^fattened 
^  yards did not differ significantly. This non-homogeneity of 
the within-group variations means that the pooled analysis of 
variance for carcass value must be interpreted with caution.

The largest difference between the indices of wholesale value 
°f the 2 sides from the same carcass was 0 .7 5 3 pence/lb., but the 
^ean difference (0.047 pence/lb.) was not significant. The 
standard error measuring cutting variation (the square root of the 
cutting error variance) was 0 .1 6 4 pence/lb., or about 1$ of the 
®ean. As might be expected, this variation in the index (which 
is a sort of : weighted average' of the individual wholesale prices) 
due to cutting errors was relatively smaller than the corresponding 
variations for the individual cuts, since the errors tend to 
cancel out each other.

From the data presented here on the variations in the index 
of wholesale carcass value both between and within carcasses, it 
ls possible to make an estimate of the number of animals needed 
in controlled experiments to detect differences in carcass value 
between animals on 2 given treatments. The following list shows 
the differences between the treatment means of carcass value (in 
pence/lb.) required for significance at the 5$ and 1$ levels for 
various numbers of animals per treatment. The figures refer to 
steers only and separate values are given based on the grass- 
fattened and yard-fattened animals, since these differed markedly 
in variability. The loss in accuracy due to cutting only one 
side of each carcass is also shown.

Number Carcass values based on
of animals cutting data from cutting data from

per both sides one side only
treatment 5$ level 1% level 5% level 1% level

Steers 5 0.42 0.61 0 . 0.67
10 0.28 0.38 0.30 0.41

fattened on 15 0 . 2 2 0 .2 6 0.24 0.33
20 0.19 0.25 0 . 2 1 0.28

grass 25 0.17 0 . 2 2 0.18 0 .2 5__
Steers 5 0.18 0 .2 6 0 . 2 2 0.32

10 0 . 1 2 0.16 0.14 0 .2 0
fattened in 15 0 . 1 0 0.13 0 . 1 2 0.16

20 0.08 0 . 1 1 0 . 1 0 0 . 1 3
yards 25 __Q.JXZ_____ CL.JLÛ__ 0-0.9___ __0.19



- 10 -

In interpreting this table, it should be borne in mind that the 
wholesale meat trade works on very small margins. A treatment 
difference of, say 0.25 pence/lb., which requires from 1 0 -2 0  
steers per treatment to detect it depending on conditions, is 
equivalent to a price differential of 1 2 /6d on 600 lb. carcasses.
Estimating the index of wholesale carcass value

It is often not possible in practice to obtain full cut-out 
data on a series of experimental carcasses and it would be useful 
■to have a simple means of estimating the index of wholesale carcass 
value. To obtain information on this problem, overall carcass 
values (calculated on the basis of combined weights of cuts from 
rising and close sides) have been correlated to various measurements, 
“the results being given in Table 5* The product of the two 
diameters of the eye muscle cross-section (A x B), the ratio of 
weights of hindquarter and forequarter, and carcass weight were all 
significantly correlated to the index but the residual standard 
errors indicated that they are of little predictive value. This 
aPplied also to the weights of loin, rump and round (separately 
expressed as percentages of carcass weight) which all had low 
correlations with carcass value. The percentage of combined loin 
and rump had a lower correlation with carcass value than did rump 
alone, but the percentage of combined loin, rump and round had a 
sigh correlation, 0 .9 2 6, when the grouping of the carcasses was 
ignored and the sample of 68 considered as a whole. The standard 
errors of prediction for this combination of cuts were 0.098 pence/ 
lb* when a single overall prediction equation was used, and 0 .0 9 6 
Pence/lb. when separate prediction equations were used for each 
group, compared with the overall standard deviation of 0.258 pence/ 
ib* for carcass value. When the forerib cut was included, the 
c°rrelations and standard errors were only slightly changed compared 
VJith the values for the (loin + rump + round) percentage, but the 
inclusion of the leg cut in both cases reduced the correlation and 
increased the errors of prediction by some 25$. The correlations 
calculated from the percentage yields of combinations of cuts 
from one side only were naturally somewhat less than those for the 
combined yields from both sides, four examples being given in the 
table. The standard errors of prediction of carcass value from 
the percentage of (loin + rump + round) from the rising and close 
sides were 0 . 1 2 6  and 0 . 1 3 3  respectively, and from the percentage 
°f (loin + rump + round + leg) from the 2 sides were 0 . 1 3 7  and 0.153pence/lb.

Figure 3 shows the indices of wholesale carcass value plotted 
against the percentage yields of combined loin, rump and round from 
f>oth sides, the variable which had the highest overall correlation

carcass value. The differences in regression equation between 
the 4 groups of carcasses were slight for this particular variable, 
indicating that little accuracy of prediction is lost if a single 
overall regression equation is used. This is important if the 
raethod of predicting the index is to be of value for general 
application. The regression coefficients for both combinations 
involving the leg cut did differ between groups, being similar for 
^he 2 sexes but significantly different between the treatments.
This may be a further manifestation of a slight difference in cutting 
method between the 2 periods of the investigation.

DISCUSSION

Comparison of carcass conformation studies by different 
workers even within the same country will always be suspect when 
based on commercial cutting tests until a detailed systematic method 
of jointing has been devised. The formulation of such a plan for 
beef carcasses, and for pork and lamb as well, making use wherever 
possible of anatomical points of reference is one of the most
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important requirements for the advancement of carcass quality 
studies at the present time. The need is emphasized by comparing 
our results with those of Tayler (1958) who presented cutting data 
for twin steers of various breeds and for Hereford crossbred steers 
on four treatments. The method of cutting employed, although 
broadly the same as that used here on the Aberdeen-Angus crosses, 
involved a more detailed breakdown of some of the joints, but the 
results suggest that there were other differences of procedure.
For example, the average weight of thin flank for steers on grass 
adjusted to 300-lb. side weight in this study was 13.0 lb. The 
average thin flank weight for 20 right sides (averaging 307.8 lb. 
in weight) for Tayler's Hereford crossbred steers was 9.7 lb.
T h i s  d i f f e r e n c e  i s  t o o  much t o  a t t r i b u t e  e n t i r e l y  t o  a  b r e e d  o r  
t r e a t m e n t  e f f e c t  and  s u g g e s t s  t h e  l i n e  o f  d e m a r c a t i o n  o f  t h i n  
f l a n k  f r o m  rump and l o i n  was b a s e d  on  d i f f e r e n t  p o i n t s  o f  r e f e r e n c e  
i n  t h e  2 s t u d i e s .  S i m i l a r l y  t h e  cod  f a t  w e i g h e d  9 . 1  l b .  i n  o u r  
s a m p l e  o f  A b e r d e e n - A n g u s  s t e e r s  f a t t e n e d  on  g r a s s ,  c o m p a r e d  w i t h
5 . 6  l b .  f o r  t h e  c o m b in e d  cod  f a t  and  g o o s e  s k i r t  f ro m  t h e  r i g h t  
s i d e s  o f  t h e  20 H e r e f o r d  c r o s s b r e d  s t e e r s .  T h i s  m i g h t  i n d i c a t e  
a  m a r k e d l y  d i f f e r e n t  l e v e l  o f  f a t t e n i n g  o r  a d i f f e r e n t  m e thod  o f  
t r i m m i n g .

The information presented above on the cutting variations 
encountered'in this survey will enable the improvement achieved by 
the adoption of a more strictly standardized technique of jointing 
to be measured. There have been 2 previous attempts to measure 
the accuracy of carcass cutting tests, both in the United States. 
Lasley & Kline (1957) gave results for 222 pigs expressed in the 
same manner as in this paper. The coefficients of variation for 
individual cuts ranged from 2.3 for ham to 6.4 for Boston butt, 
values which are comparable with those found here for the major 
meat cuts. Butler,~Garber & Smith (1956) expressed the results 
of a study of both sides of some 80 beef carcasses in terms of 
correlations, but it is possible to compute coefficients of 
variation from other data given in the paper. These values included 
9 .5$ for 'kidney and fat' weight, 4.7$ for 'rib' weight, 6.3$ for 
brisket, 7 .4$ for flank, 3 -2$ for 'full loin' and 6.2$ for rump.
In all cases where a comparison may reasonably be made between the 
joints produced by two greatly differing cutting systems, the 
agreement was remarkably good. It is not intended to discuss here 
in detail how the method of cutting may be improved but it is 
clear from these results and from the American work that the 
trimming of internal fat and the removal of the flank cuts are the 
most important sources of variation at the moment.

The cuts showing the greatest relative rate of development 
at the mean carcass weights found in this study were the cheap 
brisket and flank joints. This suggests that from the point of 
view of desirable conformation the optimum carcass weight had been 
passed, and that this sample of cattle had reached the desired 
level of finish and were marketed at somewhat too high a weight.
In the analysis, the effects of sex and treatment on conformation 
were examined using covariance -techniques to adjust the individual 
cut weights to a basis of 300 lb. side weight. This procedure was 
preferable to the use of mean percentage weights to compare the 
relative development of the different groups of carcasses, as the 
4 groups were of similar mean dressing percentage and as the chosen 
weight was well within the ranges of weights found in the 4 groups. 
The method of comparing conformation would not be applicable to_ 
groups differing widely in mean carcass weight or degree of finish 
(estimated by dressing percentage); this might occur in a beef 
cattle experiment in which the end-point was determined by age 
rather than live weight or estimated dressing percentage.

A f t e r  a d j u s t m e n t s  h a d  b e e n  made f o r  v a r i a t i o n s  i n  s i d e  w e i g h t ,  
t h e  r e m a i n i n g  v a r i a b i l i t y  i n  c u t t i n g  y i e l d s  i n  t h i s  s a m p le  o f  b e e f -  
t y p e  c a t t l e  was q u i t e  l a r g e ,  a l t h o u g h  m a r k e d l y  l e s s  i n  t h e  y a r d -



fattened cattle than in the grass-fattened groups. This latter 
difference is no douht a reflection of the more uniform plane of 
nutrition provided by yard fattening. It is likely that cattle 
by beef bulls out of dairy or dual-purpose co-ws, which provide the 
bulk of our home-produced beef, would be even more variable in cut­
out yield and conformation than this sample, although Brookes &
Latham (1 9 5 7) considered that the proportions of joints in a very 
small sample of dairy-bred steers were strikingly similar. Useful 
comparative cutting data for other breeds and crosses may eventually 
become available in this country from trials being carried out by 
National Agricultural Advisory Service Experimental Husbandry farms 
(Jones & Rennie, 1956).

The apolication of a detailed cutting test to experimental 
animals provides^a large amount of information to be analysed and 
interpreted. Often it is difficult to obtain a clea.r indication 
of the overall importance of the treatment effects or breed diff­
erences, as some cuts may show significant differences_whereas 
others appear unaffected. It is suggested that some index of 
wholesale carcass value, similar to that used in this investigation, 
provides a useful means of summarizing the results and of measur­
ing the overall effects of treatments. The use of such an index 
in scientific investigations has been criticized because prices 
fluctuate so much from day to day and from place to place. However,
the adoption of an average price structure is no more of an 
abstraction than is the use of a standardized cutting method, for 
in practice some butchers may adjust their cutting techniques to 
existing prices and differentials. A more realistic objection 
to the method is that cuts of the same type are considered of 
equal value per lb. whatever their weight. It may be possible for 
weight differences in a particular wholesale cut, say loin, to be 
due to variations in fat cover or the proportion of bone. Again, 
a long narrow loin or rib will be of intrinsically higher value 
than a short wide one of the same weight because of the greater 
difficulty of cutting retail joints from the latter. Erom these 
points of view. it may be preferable to extend the cutting test 
to retail rather than wholesale cuts but the boning out and the 
trimming of excess fat would introduce further problems of 
standardization.

W  The use of an index of wholesale carcass value in the present
study has provided some information relevant to the development^ of 
new methods of carcass evaluation. Hammond (1 9 5 6) suggested the.t 
conformation in beef carcasses might be measured using a particular 
type of cut employed on the Paris meat market. This method, 
called the "pan traite" (Charlet & Eevrier, 1952; Leroy & Charles, 
1 9 5 3 ), effectively separates the high and low priced parts by a 
single cut through the m.tensor fascia lata to the point of the 
ileum and then approximately parallel to the line ^
inches from, the backbone to the 5"th rib, division of the back­
bone being between the 5th and 6th ribs (Pomeroy,^ 195o). 
cut is occasionally used with Scotch beef where the high priced 
part (or ’gun-bit’ ) is sent to London, while the low priced^part 
is retained in Scotland. Apart from this limited trade with 
high quality carcasses, the cut is almost unknown in this country. 
Its introduction as a means of evaluating experimental carcasses, 
many of which would be of inferior quality, might meet with some 
opposition from wholesalers who might prefer the conventional 
straight quartering between the 1 0 th and 1 1 th ribs.

In this investigation, the yield of the "Erench" cut has been 
estimated by calculating the combined yield of 6 wholesale cuts, 
namely leg, topside, silverside, top rump, rump, loin and forerib. 
This is not fully satisfactory since the forerib was separated from 
the middlerib between the 7th and 8th ribs and so this artificial 
"Erench" cut was 2 ribs shorter than is really desirable. The
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correlations given above showed that the percentage yield of this 
cut was certainly highly correlated with the index of wholesale 
carcass value, hut it gave no more accurate prediction than the 
same cut less forerib, that is the commercial hindquarter trimmed 
of internal fat and with the thin flank removed. This particular 
piece, usually termed a "hindquarter ex flank and suet" is a 
recognized cut on Smithfield market in London and there would be 
no difficulty in its disposal.

The correlations also showed, however, that a 25$ increase 
in predictive accuracy could be achieved if the leg cut were 
removed. The resulting piece, in which all the highest price 
cuts of the hindquarter are combined together (the loin, rump and 
round) should be in high demand since the purchaser would not have 
"the trouble of disposing of the cheaper cuts of the hindquarter, 
but on the other hand it might introduce some handling difficulties 
since it cannot be hun- up in the normal manner. A considerable 
loss in accuracy occurs if the yield of this piece can be obtained 
ror one side only.

The adoption of this reduced hindquarter as an experimental 
cut would avoid the difficulties of introducing the "French" cut 
with little, if any, loss in accuracy. On the other hand, it would 
d0 little to alleviate the problems of standardization, for the 
Removal of the internal fats and the flank has been shown to be 
the most difficult part of the cutting procedure to standardize.

It is unfortunate that by the nature of the survey it was not 
Possible to obtain certain carcass measurements such as length of 
oody and loin, depth of carcass and circumference of round before 
the sides were quartered. An examination of the relation of these 
measurements to the index of wholesale carcass value and to the 
yields of particular cuts would have been of value in indicating 
whether such measurements have any importance in carcass evaluation- 
other than pure description (Harrington, 1953; Pomeroy, 1958).
It is hoped to carry out a further investigation with these 
objects in view.

SUMMARY

_!• Both sides of 68 carcasses of Aberdeen-Angus cross steers and 
ueifers were broken down into wholesale joints by the same butcher 
^oing a modification of the ion lor. 1  Home Counties style of cutting. 
Thirty-four of the cattle were fattened on grass in the summer of 
1955 and the other 34 in yards during the following winter,

2. Sides of steer carcasses averaged some 50-60 lb. heavier than 
■those of heifers both in summer and winter, and the yard-fattened 
cattle gave sides averaging 1 0 -2 0 lb. heavier than those from grass-• 
fattened cattle,

3. The cuts along the underline of the animals (brisket and flanks) 
were increasing in weight at proportionally the greatest rate and 
the shin and hind-leg cuts at about half this rate, with those 
along the top of the back intermediate.
e. At a side weight of 300 lb,, steers were significantly lighter 
than heifers in the weight of kidney knob, cod fat, thin flank, 
forequarter flank, loin and rump, whereas they were significantly 
heavier than heifers in weight of leg, shin, topside, top rump and 
the neck cuts (clod and sticking). These differences suggested 
that at this weight of side, heifers were at a more advanced stage 
of development than steers.
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5. Animals fattened in yards yielded, at a side weight of 300 lb., 
a greater weight of rump, top rump, silverside and the neck cuts 
than did animals fattened on grass. The latter showed greater 
development of brisket, thin flank and skirt at this weight. A 
slight alteration in cutting technique during the test could have 
affected this treatment comparison.
6. Coefficients of variation, measuring variability, among animals 
of the same type and carcass weight, of the mean weight of the 2 
examples of a particular cut from each carcass ranged from 2 .1 $ to 
12.2$ for the main joints. The kidney knob, cod fat and skirt 
showed greater variation, the coefficients being 25-5$, 15.9$ and 
13.9$ respectively.
7. Rising (right) sides averaged 2.7 lb. heavier than close (left) 
sides, and ^ave a significantly greater weight of loin, middlerib 
and, in heifers kidney knob. Close sides gave a significantly 
greater weight of'the neck cuts and silverside.
8 .  M e a s u r e s  o f  c u t t i n g  v a r i a t i o n s  show ed  t h a t  t h e  k i d n e y  k n o b ,  c od  
l a t ,  s k i r t  a nd  f l a n k  c u t s  w e re  t h e  m o s t  d i f f i c u l t  t o  rem o v e  i n  a  

^  s t a n d a r d  m a n n e r .
9. The index of wholesale carcass value (calculated from the cutting 
yields and average wholesale prices) ranged ^rom 17.806 pence/lb. 
f0 _19 .5 6 8 pence/lb. among the 13 6 sides and tended to decrease as 
weight of side increased.
10• The sexes did not differ significantly a side weagh-t of 300 lb. 

the index of wholesale value, whereas y a rd -fattened animals at 
this weight gave sides worth 0.17 pence/lb. more than those fattened 
°n grass.
tl. The index of wholesale carcass value varied more among animals 
fattened on grass than among those fattened in yarns.

The index of wholesale carcass value was highly correlated wi 
the percentage yield of the combined loin, r u m p_and rouno lroj) 
both sides, the standard error of prediction being 0.098 pence/io. 
c°mpared with the overall standard deviation for the index 0 . 0
Pence/lb. There was a considerable decrease in the accuracy with 
which the index could be predicted if this yield was measured from 
one side only, or if the leg cut was not removed.

13. The need for standardization of cutting methods, the use 01 _ 
indices of carcass \alue in experimental work, and the introduction 
of certain experimental cuts as an aid to the measurement of carcass 
conformation, are discussed.
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