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Introduction

Nutritional studies in farm animals often require an assessment of the chemical composition and/or the energy
content of the tissues, whereas more direct studies of meat production require data on the weights of physically
separable tissues in the carcass. It would be beneficial to clarify the relation between physical and chemical
composition for the purposes of research; of equal importance is the need to provide estimates of national food
consumption trends, and whereas the statistics for meat consumption on a gross weight basis are well documented,
this is not the case for the lipid and protein content of dietary meat.

Relations between the chemical and physical composition of beef carcasses have been examined by Hopper (1944),
Callow (1944, 1947 and 1948), and more recently by Robelin, Geay and Beranger (1975) and Robelin and Geay (1978).
Whereas the data from Hopper and Callow were derived from British breeds of cattle, considered to be represen-
tative of typical commercial animals of that era, those of Robelin et al. relate to continental breeds of beef
and dairy type. In this study, more recent British data on cattle of various types have been combined with those
for French breeds, and the relations between the amount of fatty tissue in the carcass and the chemical compo-
sition of the entire carcass, edible meat and lean tissue have been examined.

Materials and Methods

Carcasses came from two sources: (a) bulls slaughtered, dissected and chemically analysed at INRA, Theix, France,
using the methods described by Robelin, Geay and Beranger (1975), and (b) young bulls, steers and heifers
dissected at the Meat Research Institute, Langford, Bristol, UK using the method of Brown and Williams (1981)

(24 carcasses) or Truscott, Wood and MacFie (1983) (34 carcasses). The animals are described in Table 1.

The dissection procedures were not identical at the two Centres, and in order to establish common units for data
handling, some adjustments to the data were necessary. A common half-carcass weight was used which excluded any
perirenal or retroperitonetal fat, and this is referred to as 'basic side weight'. The definitions of subcutan-
eous and intermuscular fat differed at the two Centres; to pool the data, MRI intermuscular fat did not include

‘other tissues' (Williams, 1976), and both fat depots were combined to give 'fatty tissue'. The proportions of

dissectible tissues have been expressed as percentages of basic side weight throughout this analysis, whereas
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Table 2 Dissectible and chemical composition of the carcasses

Mean (X) Minimum Ma ximum Standard Deviation
Basic side weight (kg) 146.1 74.7 214.7 28.8
% lean tissue 67.8 49.6 79.2 7.8
% fatty tissue 16.8 7.8 375 ? i
% bone 14.0 10.7 18.6 1.6
% lipid in lean 4.08 1.20 11.05 2.07
% protein in lean 20.30 17.94 23 3e 0.93
% lipid in carcass 16.59 7.:62 36.41 .87
% protein in carcass 18.43 | 21.70 1.80

The relations between the weight and the proportion of fatty tissue in the carcass and the weight and proportion
of 1ipid and protein in the carcass, edible meat and the lean tissue have been investigated using simple
regression analysis. Data from both INRA and MRI were pooled for the first and third of these relations; INRA
data only were used for the second. For each dependent variate there was a high correlation with % fatty tissue.
This is shown in Table 3, together with the residual standard deviations obtained.

In the carcass containing the smallest proportion of 1ipid (a Limousin bull having 7.52% 1ipid), 18.85% of the
lipid was in the lean tissue, 46.39% in the fatty tissue, and 34.76% in the bone. In the fattest carcass (a
Hereford steer containing 36.41% lipid), 11.60% was in the lean tissue, and 88.40% in the fatty tissue and bone
combined. Thus there is a large variation in the contribution of each tissue to total lipid, but the relations
between % lipid and % fatty tissue are linear and these are shown in Figure 1. There was a significant effect
of data source (INRA or MRI) on the regression of % lipid in carcass on % fatty tissue, but this may be partly
due to breed. The differences in % 1ipid ranged from 1.9% at 8% fatty tissue, to 4.0% at 32% fatty tissue.
However, the overall residual standard deviation of 1.297% is very similar to that reported by Hopper (1944) for
this same relationship (RSD = 1.291%) although the regression formulated by Hopper (1944) gives estimates of %
lipid which are approximately 4 percentage increments greater than those obtained in this study. There is no
obvious explanation for the apparently higher lipid content of fatty tissue in Hopper's cattle.
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There is a tendency for the dairy breeds to contain more intramuscular fat at the same proportion of dissectible
fat, which fits in with other observed differences in the partitioning of body fat (Williams, 1978).

The relations between the fatty tissue in the carcass and the protein in the carcass, edible meat and lean
tissue are shown in Table 5.

Table 5 Regression of % protein in the carcass, edible meat and lean tissue on fatty tissue in the carcass.

Dependent Independent Correlation Residual standard

variate (y) variate (x) coefficient (r) deviation (RSD) a b
Protein in carcass (%) fatty tissue (%) -0.924 0.691 22,267 -0.229
Protein in carcass (kg) fatty tissue (kg) NS - - -
Protein in edible meat (%) fatty tissue (%) -0.778 0,559 21.820 -0.209
Protein in edible meat (kg) fatty tissue (kg) 0.221 4.664 22.095 0.180
Protein in lean tissue (%) fatty tissue (%) -0.520 0.798 21.422 -0.067
Protein in lean tissue (kg) fatty tissue (kg) -0.273 5.554 24,039 -0.153

The residual coefficient of variation for % protein in the carcass was less than the corresponding value for
Tipid (3.75% and 7.8% respectively), and this was also true for % protein and % lipid in the lean tissue
(3.93% and 7.8% respectively). However, the predictions of weight of protein in the different components are
less good than for lipid, the regression for protein in the carcass being non-significant.

There is practically no difference between the % protein in the carcass and % protein in the edible meat at the
same % fatty tissue. This is because the % protein in the edible meat is approximately the same magnitude as
the % protein in bone.
For many purposes it would be an advantage to predict the chemical composition of carcasses using indirect means,
as opposed to determination of amounts of fatty tissue from dissection. For the MRI carcasses, EAAP fat scores
(numerical value 1-15) were used to relate to % lipid in the carcass only. The regression obtained was:

% 1ipid in carcass = 3.26 + 2.24 (fat score)

r = 0.937, RSD = 2.51%

52




A 892 - 6£2
‘g9 sy *oluby [ 8133©2 4O uOL]LSOWOD |edLwaYd pue |edLsAyd ayz burjewryss jo spoyal ‘(pp6l) ‘H'L ‘4addopy

P9l - LGL L °°L9S "POJ4d °"3S8ALT  °9[33BD UL SOLJSLUSIIBURYD SSPIURD JO JUSWSSISSE
9Y3 404 Spoylau 3dususidd dyy3 uo enuey “(y/6L) "H'P “436LusM pue °M°Y Aouswoq ‘*7°g ‘juowng ¢°*H ‘us0g ap

e ‘661 - L1
‘€ "LOS *OLJABy ‘P *sanssL} Je[nosnw pue A33e) Y3 JO UOLFLSOWOD [eILWAYD Y} 0} uotLje|ad J4Layy pue
‘butuajiey pue yamoub Bulanp sseoued ayy uL sabueys ay] I 2eaw 40 saLpn3s aAljededwo) *(8peL) "H'I “Mo[[®e)

‘62l - €L “/E "19S "ouby ‘P °*bulusljey pue ypMoub 07 UOLIR|BJ UL
aNssL] Je|nosnu pue A33e4 40 uoLj3Lsodwod [eotwayd ay] ° jeaw 40 salpn3s aAljededwo) “(/y6l) °H'I ‘MoLLe)

"68L - L/l ‘pE "19S *oLuby °p abejuad
-J4ad 3n0-6uLSSaUp 03 UOLIB|SU SIL puR “SUdLBY PUR SUD93S WO 499q JO anjeA poos 3yl (pp6L) "H'I Mol |e9

"/t ON WnpueJowsly YW ‘UOLIIISSLp
ledtwojeue bulsn uoL3Lsodwod JO JuaWIUNSeAUW - UOLIBN|BAd SSeOURd 4298 *(|186L) “¥'d “SWeL[|LM B °[°Y ‘uMoug

53

ERITENEYEN

*93eLJdeA juapuadapul ayj se

anss1y} A33ey 4 buisn jeyy a|qnop A|ajewixoudde gSy ue aAeb sassesded [dW ®y3 uL pLdL| % pue 3402S 3o} dyy3 3yl
usamiaq uotjelad ayl pLdL| 404 ueyl uayesm Ssem urajoud pue anssiy A1jey usamM3aq drysuoLje|ad ayjz pue ‘prdi] ul
UeYyj SS8| SeM ULd30dd UL UOLJRLURA [[BUDAO BY| *SSBIURD 3y} UL ANSSL} A33e4 % Swes a3yl 3e Spasuq 433q YSL]ldg
wou4 3eyy ueyy piLdL| SJow SuLejuod spaadq AdLep WOL4 aNSSLY uea| eyl MOYS 03 pasn auaMm s3|nsaJd ajededss

p934q 03 anp 3q Aew 393443 d04Nn0S 3y| °33S ejep abue| e 404 pajsodad ALsnoLAaud geyy 03 JejLwis sem prdi|
SSeoded 7 J04 (SY 3yl “eiep a8yl ul (IYW/VYUNI) 399449 924n0S © SeM adayy ybnoyj|e pue Je3UL| BUSM SuOL}e|3d

LLV °p93ebL3}saAuL sem sanjeA jo abued apLM © ‘ejep JO S33S Y30q Bululquod Ag *3us3U0D BNnsSL} A33e4 PaJIASSLp
943 WO44 Ue3| U0 eI S| qLPd “SISSEIURD JO JUBUOD uLdzoud pue pirdi|] ayz 3oLpaud 03 pasn 3Q Ued YodLym suoljenba
9ALJSp 0] pauULqUOd 3U3M IYW PU® WYNI 3B Paulelqo SISSeIURD 433q WOJ4 B3RP UOL] LSOdWO) [BoLWwayd pue u0L329ssL(Q

Adeunung

*SuoLjebl)SoAUL BWOS UL 93eWLIS3 d[qenjeA © apiAodd Aew 3nqg “3ey 9/qL309SsLp % buLsn
paule3qo jeyy se sbde; se 9oiM3 A|@3ewixoddde SI pauLeIqo UOLIBLASD pBPURIS [BNPLSSA BY2 4O apna tubew ayz €sny




)

Robelin, J. & Geay, Y. (1978), Estimation de la composition chimique du corps entier des bovins a partir
du poids des depots adipeux totaux. Ann.Zootech. 27, 159 - 167.

Robelin, J., Geay, Y. & Beranger, C. (1975). Estimation amwam composition chimique des carcasses de jeunes

bovins males a partir de la proportion de dépOts adipeux dun morceau monocostal prelevé au niveau de la
11€ cOte. Ann. Zootech., 24, 323 - 326.

Truscott, T.G., Wood, J.D. & MacFie, H.J.H. (1983). Fat deposition in Hereford and Friesian steers. 1. Body
composition and partitioning of fat between depots. J. Agric. Sci. Camb. 100, 257 - 270.

Williams, D.R. (1976). Beef carcass weights, sample joints and measurements as predictors of composition.
Wid. Rev. Anim. Prod. XII, 13 - 31.

Williams, D.R. (1978). Partition and distribution of fatty tissues. In 'Patterns of growth and development
in cattle' (Eds. H. de Boer and J. Martin) Martinus Nijhoff. The Hague/Boston/London. pp. 219 - 229.

Figure 1. Regressions of % lipid in the carcass, edible meat and lean tissue on % fatty tissue in the carcass.
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