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.~ ~ INTRODUCTION 
~ 
~ Basically, research on the development of meRt nnimals as in


fluenced by the various produ.ction fnctol'S is concerned with changes 

tha,t occur in certain body tissues including bone, muscle, and fat. 

The proportions of these tissues at any given stnge of growth or fatten

ing are of .wide interest. In fact, they mean a great d'e:il to the pro

ducer, packer, retailer, and especially the consumer, who in the final 

analysis is the perSOll to be satisfied. As is well known, he wants It 


minimum of bone and in general It maximum of muscle (or lean meat), 

with only enough fat to give promise of satisfactory eating quality

in the latter. . 

In the normal development of meat animals, skeletal h'Towth ceases 
first, muscle growth next, and the final stage consists ma.inly of the 
deposition of rat. The fattening period is the most costly phase of 
Ilnimal feeding. 

Chemical analysis of the entire animal body, excluding the contentR 
of the digestive tract and bladder, will produ.ce the most satisfactory 
data 011 composition. A similar analysis of the dress('d cUI'cass is I'e

1 Sul)TlIitt('cI for puhllcatlon D(,('(,lIlbrl" fI, l!).jO. 
• ~rlw Iluthor' giv('s (,l'celit to R 'L. Hinrl", Paul E. Howe (on military leave), 

• 
N. R. Ellis, W. R. KllufTmllll, IImI K. F. 'Warncl' of the Bureau 01' Animal fntiustry 
for IInalytiCli1 work, lind to Edna V. Steely also of the BurCllu for stlltistical 
work, ill cOllncction wIth the study. • , 
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ga,rded as the next best method. However, both procedures are time 
consuming and expensive. .A. short cut, therefore, is often necessary, 
and research workers luwe long been interested in simplified methods 
that wi11ll1llke possible the estimation of nt least the l11ltj01' factors of 
cOID,Position with adequate accuracy. 

REVIEW OF LITERATURE 

The problem has interested otller investigators as well as the present 
nuthor. On the basis of clnttL from five ralliS, two ewes, and one wether, 
varying widely in age, breeding, and fatness, Hammond 3 showed 
that the curve fol' increasing percentage of separable :fat that most 
,'losely approximated the curve for the carcass as a whole was the 
one representing the shoulder. Thnt for the leg came next. The latter, 
owing to.the belief of this investigator that it could be cut with grpater 
exactness, was selected in most cases in his work as the cut on which to 
base estimates of the amount of sepanble bt in the carcnss. 

Palssoll'! worked with 11 wether lambs and 5 wf'tller yearlings of 
different brepds and crosses. The forll1('1' were approximately 4.5 
months of l.gt' and ~heir dressed ca~'cnsses weighed nbout 40 pounds. 
The age of the yead111gs was approxlmlll21y 13 months and the wright 
of their dressed carcasses abont GO pounds. COl'l'elation coeflicil'llts 
were reported for the relntiomihips between the "eights of sepaeable 
bone, mnscle, and fat of tll(} leg and loin as 'yell as these t.wo .cuts 
combined, on the one hand, and the cOl'l'espo11llmg components of the 
dressetl carcass, on the other hltnet Regression l'CJuations for esti
matino- the components of the dressed cnJ'Cttss from those of the cuts 
were :;'1so presented. The eonelusioll wus dmwn that the weight of 
the skeleton could be estimated with !1 high degree of accllt'ltcyh'om 
tlw weigl1t of bom's in either one leg or the loin. Tilt'se two cuts (,OIn
bine1l, however, appeared to provide a still better estimate. The 
weifTht of muscle in one leg 01' in the 10i1l and leg was an excellent index 
of tIle weight of mllscle in the entire dressed curcass. The weight of 
sepumble fat in one leg, loin, oe the two cuts combined providpd :L 
oood index of the total weight of fat in the C'arcass. The results il1<1i
~ated that in this Te~pect als~o the combina t ion of the two cnts pl'ovic1ed 
the most precise measure. 

The comparative incl'ca."es in the separable-fat eontent of th(' db, 
loin. breast, neck, sholddl>l', and leg ents of lamb as that component of 
the (1r('ssed care asS inel'easeu from aPPl'()ximatl'ly ;) to g, pel'C'('llt, han~. 
been shown by Hankins and Titus." The data w('re oiJfail1(,d on 42 
lambs At lo\v levels of htness of the Cllreass, thpl'c, \\'('re only small 
differences between the Cllts and betwel'n \tllY giY(>1l tnt and the ear(~ass. 
}loweyer, the fat cont(,nt of th(' nlts sool1'IJel!an to diwrge. the rib, 
loin. llll<l brenst tending to gl'OUp t!H'llIst'h'ps at n n,latiwly high 1('\'('1 
of fatrle~s, above the CHl'cass, ~lnd the lIl'ck, shollldel', and kg ('lIts at 

3 II.\,!}.!O"I), .To[[". GltOWTH .\,,1) 'rill-: J)~:\·I·;f.(lP~n:"T OF .\lOTTO:> QUALITIES 1:01 

SIn:I;;P. tim 1111., ilIus. Erlinhur:.;h !lnd I.{)l1rlMI. 11l:{2. 
'PAI,SS!)S, H. ~n:AT QL\I~lTlES IX Tin: SIII,:IW WITH Sl'r;(~IAI, HF:Fg1\~:SCE TO sco'r 

TISlI IIIm/ws ANI> ('/tOSS/,s. I't J. .Jour. Agr. !"ei. 24 (4) : ;j·H-(l2fi, illil>{. .1!):~!1. 
'HANKTX:;" O. G.• and 'flTus, HAHRY \v. (WOWTfl, p.\'rn:srxa. ANn ~IF:AT l"tOUUc-

TION. U. S. Jj('Pt. Agr. Yearbook (I!'ood (lI\(l IMp) l!laO: -I:i()-Il\~. illll!'. 
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• 
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ES'fIMA'l'ION OF'l'Hl!J COMPOSITION OF LAMB CARCASSES AND CU'l'S 

a relatively low level, below the carcass, ""'hen the se.pal<\ble-fat 
content of the ('arcass b,~carne about 22 pel'cent, that of the .\(lg began 
to faU below all other parts, After the fat content of the ('an'ass at
tained a level of about 28 percent, the rib tended to be fai:t:el' thllll all 
other cuts. At the extreme of 37 percent in separable-fat cont('l1t of 
carcass there was a difference of l1early 30 percent between the rib, 
.the fattest cut, and rhe leg, whic'h contained' the ]('ast :fat. The l'eStIlts 
of this study are so pres(,llt(l(l that, with a gi ven percentage of sPpa
rable fat of any of the six primary cuts of a lamb eareass, olle ('all. 
obtain the corresponclin~ approximate values for all other cuts as well 
as for the carcass as Il \\~h()lp, 

Three catt.'gol'ies of lnmb enl't'a~s('s ineluding fat. intel'Il1(>dinte, and 
thin were recognized in a report by Hankins a"nd Howe,G Thos(> ('on
taining :15 percent or more of ether extract ill thl' pdihle portion of the 
(lI-essed car('ass were pin('Pel in the first-mentioned group, The limits 
of the se('ond gl'oup were ~() to a+. percent, il1('lusin" ,tnd the thin lambs 
contained less than 20 percent. The (,OI'l't'spol\(ling numben; of indi
vichmls were 10, 10. llnd 1;3, :nI('an \'alues 101' separable fat. lean meat, 
and bone content 01 the dressed etll'easses and of the six primary cuts, 
including I(lg. I'ib, three-I'ib should('I'.loin. lIpek. and breast, W('I'(, given, 
FOt, the edible portion 01 the (';tl'('tIss. leg. rib, and sholll<1er of (':tth of 
the three ~roups of elll'C'asses, lucan ('h('nti('al composition \'alul's, in
cluding ether extract, pl'olein, watt'I', and ash, we!'!' reported, 

In a similar study. by Hankins an(l Foster.' 51 laml)s \\'('1'0. im'oh'NI, 
l'P]>I'l's('nting the six o/li('ial Ilwl'J.:pt gl'adps ('p('ognizpd hy the Dppart
1I11'nt-PI'iull'. C'hoi('p. Good, C'onll1lPl'('ial, Utility, Hnd Cull. TIll'lllNlIl 
Pl'I.'I'('lltagl's 01 spparabll' fat, leall meat, total ('dible portion, and bone 
1'01' endl primal'.\' ('ut alld the entire dl'psspd nl'c'ass of each grade \\'('1'(' 

PI'('s('nt('(1. 'I'll(> n,latio!lships b(·tw(,PIl t1J(> mlu!'" :for the \'al'ious ('ubi 
and those fOl' the Ctll'eass, as w('11 as all1()nl~ the c'uts tlWlllS('lv('s. are 
indim[l'd in the l'epol'l mentiC)Jwd alld also lIllhe findings of Hunkins 
a nd Howe,S 

OBJECTIVES OF nm S1TDY 

Objl'ctiy(>s of thl' wol'l~ l'l'po!,tpd il\ this blllll,tin \\'el'p to rld(>I'mine 
th(' 1.'l'latiol1ships IJPtw(,PII (1) the pl'opol'tioll~ of ,,;ppul'ilble fat. Illu";I'lp, 
a nel bOIl(' II ill tlw diff('I'Pll t Pl'illlltl',Y (,1I t::; of Iarlll) and t hosl' in till' 1II'(':-s('<1 
('ItI'ellSS H:i a whole; (~) the dill'Pl'pnt cuts tht'lIlst'ln's with n'slll'l'l to 
thNi(' eornpositiOll :fuetOt'S; and (:~) the majm' dWlllieal ('oll1porH'nts of 
till' ediblp pOl'tion of till' db. h'g, and ~h()uld('1' ('lit,., Hilt! tlH' ('Ol'!'('!-POlld
in~ ('OIllPOIH'llts of tlw dl'psspd (,lll'('l(:;S. A JlII'thpl' olJjPt'lin' Wtl:i to de
n:lo]) Ilwtltqds fot' ('stinwting (1) the ]ll'l'e(,lllagps of fat, Illll:icip. alld 

01 !.IXKIXS, 0, n" and 1./00n:, 1'.\ ('r. E. 'I'll ~~ .\I'I'lImO.\('\H: ('()~! I'IJ>'ITIO:-;' (W (T'!,S 
VIIO.\! r_\~!11 ('.lI:('.ISHFS OFU(I. F!':!I!';:;T IJEGll!-:I';H (II' V,I'!';n:H,i, !! pp. e, !'o', HII!" Anim. 
1!1(1I1H. -'IllY l!J·.I!.!. (Itl'W'P>'''I'!!,) 

7 JI.IXKI:-;'H, n, fl., alit! fo'lJ-;n:lI, ~1. '1', .\I'PIlOXI~I.\'n: 1'1 ..He.lf. ('n~II'O;;IT!I1." fJl' TilE 
I'ln~[.\t:y n"I's FI:O~I I~\~I n c,1!!l'.\SSV.S In' III FVF.Itf';X·I' ;\L\HIU.T (ill \m:s. ;~ pp, e, ~. flur• 
•\nilll, Intlll>'. IIlid l~, H••\1;:1', -'lnl'lwt, ~P(T" D('l', lH·IO, (.I'I·II('f'~M'(l.) 

aSpe footnute> G, 
o In I he illll'l'!';;I· of h!'l'1'i {y, I hl't.'lI~hollt tilt' 1'1'11111 inclPl' lit' thl' IHI [11'1' spparnhl!' fn to 

sPplII'ahle IlIusc'le, lUlll s('plimhlc bOI1(, ari' l'Pil'l'I'l'tI ttl simply as I'm, IIIIIs('11', and 
hOlle, 
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bone in the lamb carCaSs and cuts £rom the percentages of iat, muscle r 
IWcl bone in 011(1 of the primary cuts and (2) the majol' chemieal cOm
ponents or the carcass :hom the chemical components 0 i' CCI'tlli.ll cuts, 

EXPERIMENTAL MATER1AL USED 

During a period 0-( Re\"om1 y(,ttl'S ctll'I'IlSS(,S WCl"j:! scll'etl.'d 11'om ani
mals used hl certain coopernth'e and illdeplllHhlnt inveRtiglltlons not 
connccted with the present study, Tb,1 coopel'ative expcl"imc'nts w('re 
conducted with the agl'icuHural expel.'jm('nt stations of ~Iarvlalld Uni
versity tll1d Purdue UniY(,'l'sity (Indiantt), In the former case the 
lambs were fed at the rnion Stock Ym:ds, Baltimore, )ld" and in the 
latter instance at La Fayette, IlId, The :mimal-pl'ocluction phase of 
the independent experiments was conduded by the Bureau of Anim:tl 
Industry at the A/!r1c'ultural Ucs('arch Center of the D('pul'tnlPnt, 
located nt Beltsville, Md,; the United States Morgan Horse Fal'ln, Mid
dlebury, Vt,j Imd the United Stutes Sheep Experiment Station, Du
bois, Idv.ho, All lambs were slaughtered and all analytical work on 
the rnent was done at Beltsville, 

Physical-composition dabt were accumulated on the carcasses and 
6 primary ('uts of 64 selected lambs of the followillg bl'eeding: ColulII
bia, 2; COl'l'iedale, 3; Shropshire, 18; Southdalc, 6; Southdown, 15; 
Hamp5hireXCol'riedale, 3; HampshireXRambouilleL fi; Soutll
down X ('ol'1'i('(ll1le, 1; COl'riedaleX Sout.hclOWII, 2; Btl Irolk X Corrit~
dale, 2; Tasmanian Merino, 1; and unknown breeding 5, Of these 
lambs 12 were ewcs, 22 were nuns, and 30 were w('thers, The vIII'ia
tions in age at slanghtel', live weight of the unshorn larnbs at slaughter, 
chilled-clireass weight, and the proportions of fat, muscle, and bone 
witlt li!!anwllt ill till' dl'(,51;(>(\ ('la'cass are shown in tabl(' 1. Tlte (14 
lambs constituted a gl'oup that was regarded as very stLtisfactory ftlr 
the purposes of the study, 

Data on cIlPmiC'al composition of the carcasses and of the rib, leg. 
and :3-l'ib shollldcl' cuts of ·k2 lambs were likewise accumulated during 
a period or s~n~l'l\.1 years, Thit"ty-five of th('se animals \\'('re includNl 
in tIl(' larger group previously c1('seJ"ibed, Of the sc\'cn additional 
Jumbs, olle was l'Xlwl'il11pntally fNl bv thpMtLrvlalld l:nivC'rsity station 
at the. Union Htock Yal'ds, B'altimoi'c, Md,; tl1rce by the Purdu(' Uni
V('I'sify l'tatiol1 at La FaYl'~tp, Ind,; and thl'('(1 by til(' BIII'('tlu at Middle
bury, Vt. .All slnllghtel'll1g and subsequent work was done by the
BUI~eau at BeLbnrille, .Md, 

TIl(> ·~2 billbs Wl're di::tribntpd as follows with r('sp('ct to bt'eNling: 
Columbia,:>.; COl'l'i('dah', !~i Hnmbolli11pt, 1; ~hropshil'(" If>; South
dale. 1; Tasm:lnian M('rino, 2; H:unpsiJil'c X C()I'l'iNlal(', ::!; Halllp
shin' X R:unbollilh·t, 7; SOllthdown x COITi('dale. 1: COI'I'il'dalp X 
SOllth<lo\\'n,:>'; Sonth(lown X Rnm\)ollilh,t, 1; amI unkiiOwn br('(I(ling, 
5, There \\'('I'P 1·~ ('\\'t' lambs, 7 ram \;unbs. and 21 \\'NhC'I' 1:1Inhs. 
'fable 2 shows the \'lIl'iatiol1s among the animal:; in agt' at slaughtPl', 
live w('ight of the UnSll1l1'!l larnbs at Slullghlt'I', weight of ('lIill(·{\ car
cass, and the pprc'('J"llagps of PtiwJ.' extrHCt. IH'otein, walpl', and ash 
in till' pdible nwat of till' c1rpsspcl ell'(,llSS, Lik(' tlll' gl'OlIp of M 1allll>;;, 
the::;p ·12 llnimals ('OllstitlltNI It l'(')lJ'l.'st·nt:dive group 11IH.I were eon;;id
ered to be \'eI'Y satisfattol'Y fol' the purposes of lhe study, 

• 

• 

• 
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TABI,E L-Variatio1ls with rCtJPcct 10 age, wei{/hls, a7ld physical components oj carcasses among Ihe 64 lambs used in the physical-composition ~ studies 

Age 

~ronths 

4........................................... 
5...•••••••••••••••••••••••••••••••••••••••• 
6.......................................... 
7.......................................... .
s ....•..................•........••..•...... 
u........................................... 
10._ ••••••••••••••••••••••••••••••••••••••• 
11-........................ _.............. 
12 ....................................... . 
1:1 ....................................... 
H ........... " .......................... 
(I) .......................... . 

I lTllknuwlL 
I Not obtained. 

-I~umber 
or lambs 

I 
12 
16 
I 
:1 

11 
7 
4 
2 
0 
2 
Ii 

I.h·e ,,,,,Ight et 
sltlughtcr 

Pounds INumber 
or lambs 

36-15 1 
4t\·55 6 
56-65 9 
66·75 8 
76-85 9 
86·05 12 
96-105 5 

100-115 411,..125 2 
12(1-135 2 
13G·U5 1 
t'l 5 

Chillcd-{l!\rcass
weight 

Pounds INumber Fator lumhs 

Perct11t 
12.6-17.5/ 4 2.51- 7.50 
17.6·22.5 7 7.51-12.50 
22.6-27.5 1 12.51-17.50 
27. &:r!. 5 11 17.51-22.50 
32.6-37.5 8 2'1.51·27.50 
37.11-12.5 !l 27.51·32.50 
42.11-17.5 \I 32.51·37.50 
4;.6·52.5 

gI"~~:~~~'~'52. (\-57. 5 
57. tHl2. 5 3 _._•••••••_•._ 
62.f..07.5 o _•...•.• _ •._•• 
67.6-72.5 2 _'_'_"""_" 

Componcnts or chlllcd cnl'UlSS 

Number Muscle Number Bonc with INumber 
or lambs orIambs ligament or lalllbs 

Perctllt Percent 
3 42.51-17.50 9 7.51-12.50 1 
2 47.51-52.50 18 12.51-17.50 16 
7 52.51-57.50 27 Ii. 51-22. 50 21 
9 57. 5Hl2, 50 9 22-51-27.50 11 

12 62. 51-67.50 1 27.51-:12.50 11 
19 ----_ .._------- ------- ......  ~2. 51-37. 50 2 
11 - .. ------------ --------- 37.51-12.50 2 
1 -------------- ---------- ------------- --------- .. 

----- ..--- ..--- -------------
------------- -------------
------------- -------------
------------- -------------

~ o 
Z 
o 
I:j 

8' 
tIl 
t:;l 

8 
~ 
I'd o 
UJ 

j 
o 
Z 
:;; 
s: 
~ 
to 

~ 
~ 
~. 
l':l 
UJ 

~ 
I:l 
o 
C1 
'"'I1J 

~ 
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TABLE 2.-l'arialions with respect to age, weigltts, and chemical components of the edible meat of the carcasses among the 4& lambs used in the 
. chemical-composition studies 

t;;1 
Lh'" w(·l',htntAge Chill"<l'l'IIrcnss w.~lght COlllPOlU'IIU; of edible 1II0llt o( chillod carCllSS

shUl~ht('r

---1----- ; 
NUJUh~rXUIIlIJt'r -----;:,;~~ INIII.IlIJl'rEth~r ~x· INlIIllu~r NUlllucr INumber' 

Months Or 1'0I1n(\s ()f l'ouuds 0( t - of Protein of \Vater of . Ash of ~ 
lomhs hllnbs IlImhs true lambs lnlllus Jllmbs Illmbs t" 

'·.-.·.___·.·~f___~_, r---- -----,-- b;j 
dPercellt ' l>ercml Percellt Perttllt 

12.6-17.5 2.f>- 7.5 1 I() 1 :17.fH2.5 2 0.00 2.\. . -.--..---- ......------. :IG-IS 5 ~ 
5. ._ .... 12 465S li.G-~.5 8 7.tH2.li 4 11 0 42.fH7.5 3 .65 2 t=j
tL . __ •. _.. _.•._. 7 5H 115 2'2.6-27.5 2 12.0-17.5 1 12 2 47.1i·52.5 11 .70 6 
i .......... .. ._. 0 tiU-7fl a~ I 27.h~Zi:.~.5 5 17.6-22.5 III 1:1 4 52.1;·57.5 6.75 6 tZ 
8 :I ;n Sf) tl ;J~.O· 37.5 :I 2'.!.rr27.5 7 :14 5 57..U-ti2.5 10 .80 7 z 
o II SO 05 71 :17.IH:1.5 10 27.6·:32.5 5 15 7 U2.li-fl7.5 5.85 8 
10 1 Otl105 0 4!!.t;, 47.5 4 :12.6-37.5 7 16 7 67.11-72.5 4 • 00 7 <0 

11 .......... . () lUiH15 1 -li.n 52.fi 2 37.n-t~.5 5 17 8 72.fj~7j.5 1.O~ 2 II'
42.6-47.5 2 18 8 _. ____ • __ ....___••__ .___ 1.llu12 ................. __ ... _. 52.0-57.5 0 o .:!(2) _____ • _________________ • . •• "_." ___ ...._•••• _ "_'_"' __ ..____••_. ____ ••____ • ______ .______ 1.055'.IH12.5 1 .... ___ ... ___ ..... ___ ... ,,,.,, __ ••.•••_. __________________ " __ " ___ ' 1.10 102.H·H7..5 0~ I'--'--~~----" ----.--~~. 1 

;::
Gi.tl-72.5 2 

fJl 
1XOL ohtnilll'll. 
2 'Unknuwn.. ~ 

'tj 

~ 

~ 
~ 
!:O.... 
C 
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ESTIMA'fION OF THE COMPOSITION OF LAMB CARCASSES AND CU'l'S 

PROCEDURE 

In slaughtering the lambs, the forefeet were taken off at the "break 
joint" aml the skin (pelt) wus rt'llloved in the. cnstomary manner. The 
hl'llll was sl'pamtt'd from the l11'ck fit the atlas joint., whieh is the union 
of t110 oceipitnl. bone amI till' first ceL'vieal vertebra, The nhllOlninal 
alld thOl'aeie \'iseem wer0 thell !'elllovC(l, leaving the kidnl'Y and kidney 
fat intact. The C:U'C:lBSl'S were l'etnint'd in one piece, that is, they weL'O 
l10t sep:tmted into the two sides by splitting down the backbone, The 
wpight of tbe w!trlll dressed elll'casses was gPIH'rnlly obtained auout :)0 
millutes aftel' slnnghtpl', Chilling was done at approximately :H," F . 

.and COl1tiUll('(l 1'01: 41-:; to ,~ hOllL's: after which the carcass weight wus 
taken to llll accuracy of O,~3 pound, 

En'l'Y ptrod was madp to l'ut the carcaSSl'S ill a stl'ic,tly uniforlll 111al1
nl'I', Start in!.! ill the flank. a sU'ai!.!ht-line cut wa,; made, \\·11ieh touched 
th(' c1Id of tllc thirtN'nth rib alHT (,Olll:inllPd on to ('I'()~:> th(' humerus 
bone at the middle, This Cllt l'l.'l11o\'Nl thl' urea,;t ineluc1ing the foreleg 
from thc undpl';:;iae of tllP ('areaS;:;. The l'ol'l'e,;pollding ('ut was 1'tl
I1Hl\'l'd fl'()l11 till' other sidl' of the c:u'eass ill the ~jlllle IIHlll1H'I', Xl'xt a, 
cut \YUS l11udt' b('t\wen till' thil,t! and foul'th rib,;, ",hic'h l'(':;ultt'll in a 
piece cOllsi:.;(in.!.! of n tit r('l'-l'ib ~h()lIhh'I' and the Hl'ck, Tlwse two pal'ts 
were scp:lrated uy cut! ing Oil a lilll' Hush with the top of the ;:;\louldl'l', 
A cnt waR thrl1 madl' bt,twepl1 the tw('1 fth [l1l(1 thil,tel'llth ribs, thus 
l'emo\'ing [l rib ('nt that iIlClud('tinil1l' ribs, The loin was sppal'atl'd 
from the Il'!rl-l at the "small of thl' ba('k,~' 01' til,' (>xtel'nal al1!.!le of the 
i lilllll, the l'llt uping m:ulp pamllpl to that Ul't Wl'l'1l the twel fth' and t hir
tpPllth ribs, TIll' dOllbh' sl1oul<l(>I', 1'il). loin, ulHllpg ('uts \\'PI'l' tllPll('ut 
into the Ipl't- and I,jght-sidl' Cllt::4 of each, Till' Il'g;:; W('I'(' tJ'illll1ll'l1 uy 1'('

ll10Ying till' ,;:tl'l'1l1 \'('I,tl'bl':ll' wit"lL the attal'hpd fat alld Il':lu. l'ol111ding 
the flank ('()J'IlPI' and tl'illllllin;r oil' the lot);;l' fat f1'olll tlll' in~ide facl', 
Hn(L L'('lllO\'illg Ihelowl'I' pUlt of till' It'g at tl\(' Ilm'k joint. 'Ill(> J~'!.! was 
tlwll Fl'PIH'l1l'd In' cutl in!.! ofl' thl' 1llu;;('ll' :111<1 tpllllon 1'01' 1.;') inl'Ill'S 
abow tIlt' hock joint in It ])il'{'p or It\'l'l':lgL' ~jz:l' uut with a :-;Ii!£ht \'aJ"ia
(i,on ill tbis (li;:;t:uH'l'. ch']Jl'Il<lin.!! Oil the SiZl' of tbe lpg, .\;; a lillal sh'p 
in tllP Ul\'IHlL'atioll of till' ('lit:,; 1'01' llnalysis. thl' kidLH'Y and kidney 
fat \Yen' l'elllm'l'(l from the Join, 

TIll' IlPxt stp]) \\'as tlll' ;;ppal'ntion of p:H'h (,lit il1to fat. ntl1;;('\(" and 
bon(' 01' bOlW with li!.!nnl('llt. a;; tIlt' ensp might Ill', In 1ll0st easps the. 
('ut;; f1'OI1l uoth hitips(lf til(' purta;;h \\'Pl'(' L1~('(i. '1'1\(';;(' phy"j('ul all:liysl'S 
WN'e made with gl'l'Ht c'al'!' by 'I'X1 H'I'jpn(,l'd 11('1';;01111(11, and till' dilJ'pl't'nt 
l'OnljlOI1t'nt,; \\'('I'P wl'igh('(1 to all :l('CUI'Ut," of !l,1l1 tJOlll1d, To l'PPI'(';.pnt 
thl' f:lt cont('l1t of tIll' dL'P:':-.Prl ('al'('a;;'; as a wlwl('. tlIP hlllll oj' all fat 
s<'pal'atpd 1'1'0111 thp val'iot\:> ('llts, intlllding titP Il'!£ tl'ilnlllillgs :tnd 
the kidlw\, rnt·, was ol!tai1ll'd, Till' tohd \\'l'i!.!ilt or Ill\1:·",Jp illl'llldl'tl 
all ;ippnl.,:ltt'd lpiln 1;:-.:;11(' :tll(l til(' kidlWY, I;iln'wis(', POI' tntal bone 
till' ~111l1 ~)J' the wpigltt:-; 0'1' all sPIHlI'at!'d bOIH', 01." \JOIH' nlld lignlllPut, 
WH:- obtallll'd, 

:\fakil1!£ n clH'llli('al nnaly;;is of' till' ('rii!Jh, lIH'at of thl' ('lIh fl'OIll tlH' 
two :iidl's of till' (':tt','a,.,; was mtil'!lI'1I1l\' follow(,ll. III [lip (':100(' or tite. 
I'i\, (,lit tWI) :--:llllplp,. \\"(,1'1' l:tkl'lt-tlll"{'\'P 111 u-.(·!t, :tllll th!' l'l'JlWillilw 
l'<liblc pOl'tioll, III till' Il',!.! alld ;;hllllldl'I' a ('olllpl)si(p :;;lI11pl(' or th7.: 
fat and 1l111~clc \\"a:; lI:,pd ill {-Hel! ill:--tall('C, ~\. fifth SHllIplt' fill' cltl'mi
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cal analysis Gonsisted of a combination of the edible meat (ht and 
muscle) from the loin, neck, breast, trimmings, and kidney fat. The 
ether extract, protein, water, tmd ash contents of each of these five 
samples were determined. Thus the composition of the edible mettt 
of the leg and shoulder cuts was detel'mii1ed and, through further cal
culation and the requisite combinations of data" that of the rib cut 
and carcas.s was also obtained. 

In preparing the material for analysis and in carrying out the 
chemical determinations, the same methods were employed as in work 
previously reported by the Bureau.lO Likewise, the statistical :for
mulae used in the analysis of the data were the same as those given 
in that report. Ali relationships were treated as linear. . 

RESULTS 

RELATIONS BETWEEN PHYSICAL COMPONENTS OF CARCASS AND CUTS 

In comparing the physicd components of the dressed lamb c!wcass 
with those of the various primary cuts, the study was made on the 
group that contained 64 individuals (table 1). Table 3 gives the 
ranges, means, and standard deviations of the percentages of fat, 
muscle, and bone or bone and ligament in the dressed carcasses and 
pl'imary cuts. Attention is called especially to the wide variations 
in components Sh()Wll in the table. These are viewed as further evi
dence that the group 0·£ 6-1 lambs was very satisfactol'Y for the pur
poses of the study. 

TABLE 3.-Rallges, mea liS, (lIId, stu1I(lar(l deviations of phll.~ical-colllpositioll data 
on tlte dre.~8ed carcas.yell (Lnd prilllary Cllts of 6.~ 7(IIllIJS 

StandardSample analyzed nnd components Range MClIn dc"lBtion 

Dressed carcass: Percent Percent Percf.nl
F!lt. ______ • _. ___ ._.__________ • ______ ••_. __ • __ • ___ •__ ••• ____ ••• ___ _ 5. SfMlS. 70 25.25 S.16Muscle••.• __ • __ ••••_________•_______________________._ • ___ •__•__ _ 43. 5(HH. 43 53.00 4.44
Done nnd llgament_ •• _______• __ ._._______••___._.___• _________• __ _ 12.11-38.09 21.7.'; 6.41 

Breast:Flit••• __ • _____ • ___ • ______________________• ___________________ • ___ • 4.17-11.07 ::S..\1 9. a!! 
Bone _____________.._______•__________________________•___•______ • 
Musclc•• _________•___________•_______________________•_________ ._ 3.1. 3:3-56. 00 ·13.59 5.,54 

1S. 30-50. 00 28.00 8.2l 
Leg:Fnt. __ ._. ____________ • ______________ •__• ____ • _._. __ ••• ___________ _ 2.61-25.62 16.08 5.701\1 usc1c_ •• __________• ___________._ •• _•__ •________••____._.__ •••_•. 57.72"'75. no m.9g 3.00

Bone. __ •__ •••_••••____• __ • ___._. __••__• __ • ___••_. ____._••••_____ • 9.73-3U2 10.94 4.89 
Loin:

Fat.• __ " __ •___.,•••____ ............__••••_••__ ••_••••••__•••••_._ 2.13-11. 71 28.40 10.39
1\1 usc1c_. ____••____ •_____________•____•• ___ ._._••________________ _ H.Gf,-73.40 [x;~r,.l 0.07TIone_ • __________..________• ___._••_. __ ...... __ ._••__ •___________ • ·\.42-3:1. :13 H.97 6.0a 
Neck:1,"nt ____ •___________________ '" ___ •_______________ •_________ ••_.__ . (). oo-;J5. 00 Ii. 77 8.1l7Muscle_. ______•• ___ ••______•___•••________._•••_.__________._ • __ • 32.00-70. 16 ,,0.00 S.21Bono nnd I ignmcn t._______________._ • __._.____• _____ • ____• ___••_._ 17.-H-6:J.75 32.17 8.·13 
Rib:Fnt •__ .___ _____• ___•__________• ___•___________• __ • _______._•• __ 28"M 1I.:~~2.1S-.... 65 !1\I\lsclc. ____ __ ___ •______________...._.____•____•_______•______ ._ ;1!t 95~fH. 2.1) 4S.4-I fl. !to!

Bone nnd Iigament .. ________• ______ ._._•• _ •• _. ___ • ____ •________ •__ 11.8f... IKn9 Zo!,76 ;03 
Shoulder:Fot _.. __ •. _. ____ •__• __._••__________ • ___ • ___ •___ .._________••__ __ 


1\Iusclc. . . • _____•••_____•____...__••_____•____ ..._._____ -_.. _. __ R~I 0.15
6. ir,~3l.SS I
H. 27 -7·1.15 5.08Done nn\lllgnmcnt ..___________________• ________________________ __ 10. Zi-31. ('8 19. 87 1 6.10 

10 B,\XKINIi, O. G.• and How~;, P,\Ul. E. t:S'J'I~!'\1'TO~ OF 1'''~: r'o~rJ:'O:,\lTroN OF DEEP 
CAlICASSES AND cU'rs. U. S. Dept. Agr. Tech. But 1)26, 20 11P., lUus. 11)46. 
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ESTIMATION OF THE COMPOSITION OF LAMB CARCASSES AND CUTS 

The coefficients of cOlTelation, with their probable elTors, represent
ing the relationships between physical-composition factors of the 
dressed carcusses und those of the primary cuts are shown in table '1. 
With respect to fat content, the relation between the c,.llrcass and thl3 
rib cut was closer than between the former and any other cut. Mol'f)
,over, the correlation coefficient (1') was vezoy high. This close relatioll
.ship is further brought out in figure 1, in which the narrow scatter 
.about the regression line is of special interest. The re~ression equa
tion for estimating the fat content 9£ the carcass from that of the rib 
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Figure i.-Relation between flit content of I'ib (~ut and of dress(:u laiub carcass. 

is as fol1ows: Percentage of fat in carcass=O.70 X percentage of fat 
hl rib cut+5.00. The standard error of the estim::te is 1.5n percent, 
which :is less than that relating to any of the other five cuts. 

'l'AJlLE 4.-Rclutio/l,~hips bct·wcCI~ 11hysical·compositiOIl factors of the drc8sell 
carcaS8CB allll primary clll.~ 0/ 64 lambll 

Cocfllcfents o( corr~lntlon and probable 
errors (or

'Relationship hetwecn cnrcnss ond Indlcnted cut 


Fat 1\ru.~clc Dono 
-----------------,~ ,-----------'--
Rib .•_•••••_••••••••••••.••••••••••••••••••••••••••_......... +0. OS·t:O.OO3 +0. 9HO. 01 +0. 9i:l:O. 01 
Loln•••••••_•••.•••••••••••••••_••••••____ ••••••••••. _••___._. +.~;::I: 01 +,S.1;±: .03! +.95::1: .(11
Brcnst••••••••••••••••• __ .' ................................. +.l!I±; .01 +. i'i± il3' +.00", 01 

.113::1: ,01 ' +.S6;±: .()~. +.!H±; .01~'1;81jl;icr ::::::::: :::::: ::~:::::::::: ::: ::::::: ::: ::::::: ::::: .Ol:!: .02 I' +.';\±.04; +.05::1: .01 
Neck .••••_••••••__........................................... $•• Ill:!: .03 +.;7:!: .(}Ii +.S6::1: .()~ 


The loin, brr.ast, leg, shoulder, and neck cuts follow the l'ih in 
d(~Cl'('using order 'with l'esp('C't to tll(' llIagnitude of the cocllieients 
for the cOl'1'elations with the carcass. Howc\,c1', nIl exceed O.VO 

http:carcass=O.70
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except the neck, which has a coefficient of correlation of +0.81. 
The stanc1(tl'derror or the estimate :in that instance is 4.81 percent. • 

In general the correlations 101' muscle were not so high ns those 
for fllt. but the closest relntion was also round between rib and car
cass. Figure 2, illustrating this relationship, indicates that the 
muscle content of the lamb carcass cnn be satisfactorily estimated 
:from that of the rib cut, although the scntter about the regression 
line is slightly wider than in the cnse of the tnt. For estimating 
the muscle of the carcass from that of the rib cut, the following 
equation was deriyec1: Percentage of muscle in cal'cass=0.G5G X p(JI'
centage of mu!'cle in rib+21.22. The standard error of·the estiuHtte 
is 1.7G percent. 

65r------,-------r-------r------,-------.------,,---~~ 
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FIOIT1t1': ~,--Hphllioll lJetW(>l'1I 1l111~cI(', 01' lP:tIl, ('OlltPllt of t!tp rib I:ut alltl oC 

till' dl'\):,;~(>(\ 1:111lh ('UI'(';lSS, 


Ou the whole, as shown in table ...1:. the I'elatiollsll ips betwpen bmw 

content of the six cuts and that of the 111mb ('lll't'aHH WPI'C e\ost'\' 

than those -for muscle 01' even for fat. TlIt' highc!:it ('ol'l'('iatioll 

between the variolls cuts and the carcaHS. 'lYhic']) again wus that 

l'eprest'nting the rib-cuI'cas:; relation, WfiS slightly low{'r thun till 


COJ'l't'sponding correlation fm' -fat content. Both W('I'(' ('xll'l'l1wly 

hi!!h, however, and th(' (lil1'('I'(,IH'(' lwtweell them 1!:i 01' littlp prl1C'ti('al 

signifi<-an('t'. A dingl'!llll 1'01' 1>011(' ('Ol1t(,l1t, eOI'l'('sponding to figures 

1 and 2 for fat and 1I1\1:;c1e. I'PI'IWl'tiv('ly. which wa!:i lIH('(l in tho • 

analysis of the datil, was very similar to those two figures. For the 
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purpose of estimation, the following equation was derived: Per
centage of bone and ligament in eal'cass=0.78 X percentage. of bone 
and ligament in rib cut +3.96. The standard errol' of the estimate 
is 1.68 percent. The neek-cal'cnss relationship is the only 011(' con
cerned with bone content that is l'epl'es(,llted by u· cOJ'relation co
emeient lower than 0.90. In that i.nstanee there is the relatively
high standard enol' of e&timate of 3.28 percent. 

RELATIO~S BETWEEN CHE;\[JCAL COl\IPONE:>iTS OF CARCASS A:'iD CUTS 

The stnd.\' of the C'lH'miC'ul components of 'he ('<1iblc portion of 
the dres~ell ('al'('ll~S in l't'lntioll to those of cC'l'tnin primary ('uts was 
based on data from the group of ·12 lambs (table 2). Table 5 pre
sents the ranges. means, and standard dcyiutiolU; of the percentages 
of ethel' extmct, protein. watel'. and ush ill the edible ment of the 
cl!'C'ssed CttL'Cal''<Cs and of the Ipg. I'ib. and shoulder ('nts. 'rhe wiele 
vIIL'iations in thC'sc C'h('111it'al eOll1pOnclltH giye additional basis for 
tilt' IJ(·lief that the 4:>. lambs wcre a highly stlitnbl(· gl'oup for the 
in \'l'stiga tion. 

'P.\JII.J,: ~.-N//II!/(w, me/ills. al/!l.~t(l/J(/a}'tl tl('J';(/liOIJ,~ of rll('lI/;ca/'('OIll{108itirm cZata 
Oil lite ulibl/· mIll/ of /11(' (·(ll'e(/8.~( II tllttl 1//1'('/' /i/'ill/II/'Y ('Ill,~ uf ,p I(/mb,~ 

Salllpl,· :llltllyz!'d and CnIl1P()IWII(S 

Dress!·.1 (':lr(';.55: 
~;tllt'r ..\'.Ira('l •• 
Prllll'11l '..... 
Wall'r... .... . ........ .. 
Ash 

LI'g: 
~;lh'·n"Jr(\('L .... 
I'r""'ln. 
WaitT .•. 
;\,h 

Rib: 

a ~ 20·' 
IIi II I!'.'i 
.:~>ti, -1 ill,2 

"oJ· 1,li 

5~ 70 
1.05 
4. US 
.1l'9 

gtluor ,'xlrurt •• 
Pr"tdn~ 
WallT .. 
'\,Ii 

~lwuJ,)"r;
f:1 hl,t ,'xtract 
I'rou-In 
\r;,ll'r ••. 
-'"h. 

4.·1 ~~o ~ t 
~ i ·IH; t 

3U ·17·1. 7 • 
_-In 1.27 j 

I 
6.' -om.;; I"! 2 172 1 

~_ i 4:;. U -7fl, 1 : 
.. "*1 

.... • ..... .67- I.lS I 
..•---_.•._---'-----' 

31. 2'2
J., ,u 
51 tJt 

, ,1'1 

13.~G 
2.. 74 

Il. IIi 
.11>3 

8.-16 
US 
7. OJ 
.121 

Tht' ('oeflit'i('llts of ('ol','plntioll 1111(1 the I'Pspc('th-e pl'oiJabl(l el'1'OI'S 
fOl' the 1'(>ltlti(Jll~hi ps \)('t W('(111 ('hellli<-al-('OIlIIJO:--iti(ln t'aetol';o; of the 
edible pOl'tiol1 of tl)(' dn'sli(1(1 e:u'eas~l'S lind the ('Ol'I'p,;pOllt1ing facto!'s 
o·f th(' l'ib. shouldpr. and l(.'g (,lit'S appeal' in tllbI!- 0. With l'eBlwet 

~'Alll,~~ (l.~·-Rd(IIi/)II,~It;II,~ !J('/I/"'('I/ 1'1f('lIIi('(f{'('I)IIIIIII,~il/lJlJ {{l('/o/'s Of 11Ir' I'llilil" 
portioll of Ill(' (/J'(',~,~u/, ('!lr('II.~,W.~ 1111r1 till' rill, .~/tlJll/(/('r. IIIIIf It II ('uti! lif 'l~ 
/!lmiJ,~ 

Hlh , +/1 !I~ ,tllllll i +0.0,·,,0 III +11 !I:-'tillm .... H 7.; ~II u",
Bhould('r ...... ,t, ~ 1)2+ .tft'-t: "II{ I+ ,Ul:t- .11:.! +, u1 '! .01],cg . + ,1H''!': .u1 + i7:t H·I + ,!}O.t HI .+. "'1't {j4 

-------------.--------~----~--
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to ether-extract content, the rib-clll'cass relati.onship was slightly closer 
than the shoulc1er-ctll'cass und leg-cl1l'cUSS relations. l\foreover, the 
con'elation value for rib with carcasS was extremely hi.gh. For PUl'
poses of estimation the following equation was derived: Pel'centnge 
of ether extrnct in edible meat or carcas8=0.72 X percentage of ether 
extract in edible meat of rib cut+4,20. The shmclard error of the 
estimate is 1.VO percent. , 

The relation between the protein content of the rib cut and that of 
the clll'cass wns closer than the l'(~llltion involving either the leg or the 
shoulder. Furthermore, the. coefficient of correlation was very high. 
This l'elntionship is presented graphicttlly in figure 3, which shows It 

10 &~-9=--.:'-10-......J11,---J1i-2-~1~3-.....J 19 20 
PROTEIN IN EDIBLE PORTION OF RIB CUT ( PERCENT) 

Fmum: 3,-nelntlon hetween protl'ln content of culble portion of rib cut lind 
SUIllU cOUlponent of u<1Ible portion of dressed lili'n!) carellSS, 

marked tendency of one £nctor to vary wHh the other, 'With It stan
dnrd el'l'or of only 0,452 pm'cent, the I'egression equation for estimating 
the protein con'tent of the edible portion of the dressed bmb Clu'cnss 
from the corresponding component of the rib cut is as follows: Per
centage of protein in edible ment of tarcass=O.65 X percentage of 
protein in edible meat of rib+5.97. 

The wnter content of the edible meat of the dressed lamb cal'cass 
was closely related 'LO that of all three cuts included in the study. 
However, as with ethel' extract and protein, the J'ib-cllrcass relation
ship was closet' than the other two, A diagrilm of this relation, em
ployed in the analysis of the data, bl'ought out clearly the great ten
dency for the water content of the rib and of the cllrcass to vary with 
ench other, The appen1'llnce of this diagram was similar to that of 
fihgure 1. 'rfhe eql UltioJ l dheri,:ebd fOl: estimlI"ting tlplC water conf~eJ\t of 
t e carcass rom that 0 f t e 1'1 cut IS as f 0 lows: ercentage 0 water 

• 


• 


• 
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ESTIMAT!ON OF THF{ COMPOSITION OF LAMB CAHCASSES AND CUTS 13 

• 
in edible meat of carcflss=0.73 Xpercelltage of wnter in edible meat 
of rib cut+18.02. The standill'd error of the esHmn,te is 1.60 percent . 

In general, the relationships betwetm tho rib, shoulder, !lnd leg cuts 
on the one hanel, and the carcass on the other hand, with respect to 
ash content of the edible meat were lower than those involving ether 

. extract, protein, and water. Only one, the shoulc1el'-cnrcass relation, 
had a correlation vnlne closely appl'oachin~ o.no. This relationship is 
illustrated in figure 4, .Attcntion is callceL in pat·ticnlar to the mod
Cl'ately wide scatter about the regression line. Comparison with 
~gnre 3, with regard to the variability of the observations, is of special 
111te1'est. 
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ASH IN EDIBLE PORTION OF SHOULDER ( PERCENT) 

~'IGUIlE 4.-Relatlon I.Jetween fish content of edible portion of shouhler IIIHI sume 
component of edible portion of llJ'essed lamb carCIISs. 

There is little doubt that the ash content of the shoulder is of 
less value for estlmatil1g that of the carcass than are the ethel' extract, 
protein, and water contents of the rib for cstimating the cOl'l'espollding 
components of the curcass. Nevertheless the coefficient of conelatioll 
involving ash content is moderately hiO'h und pl'oblLbly in many in
stances the percentage of ush in the ~101l1der could be used satis-
factOl'ily for estimating that in the dressed carcuss. FOl' making s'lch 

• estimates the following l'egressiol1 equation is offered: Percentage of 

http:carcflss=0.73
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ash in edible meat of dressed carcass=O.80 X percentage of ash in 
ecHble meat of sholllder+O.15, the standard errol' of the estimate be
ing 0.05 percent. 

RELATIONS BETWEEN PHYSICAL COMPONENTS OF RIB AND OTHER CUTS 

'rhe advantage :""1 having a means for estimftting the composition 
of an other primary cuts from that of one cut is obvious. Since the 
rib :-:t!t pro:T L-l generally n~e Most satisfactory for eS,thnatinrO' the c~:)}n
POSltlOll of the carcass wIth respect to bOtil physIcal all( chenncal 
constituents, it seemec1logical to determine the usefulness of thflt same 
cut for obtaining calCl1lutec1 composi tiOll values for the other cuts. 
In th!s phase of the study, data on the group of 64 lambs previously 
aescl'lbed were used, 

Table 7 shows the l'elatiol1::;hips between the fat, muscle~ and bone 
of the rib'cnt, on om, hand, and the cOl'l'espol1ding ~ompon('nts of the 
breast, leg, loin, neck. and shol1lder eilts, on the other hancl. It also 
shows the~eqnations deriyecl for estimnti ng the physica.l ('omposition of 
the other cuts from that of the rib and the cOl'l'esponding standard 
el'1'ors of estimate. 

T.\IJr,FJ 7,-R('If/1i0l/8hi[).~ lil'l/l'('('n pIlIISi/'o/'('O/1I Jl().~iI ion fll/'tors o[llll' /'io Cllt. (t'!ul 
t"().~(· o[ othl'r /iI'ill/lu'V ('/Il.~ of 01 {l/lllli.s 

Ic-or~m('i('n( oC i !Stancinrd 
Rrlnll·'I1ship5 sl ullied porn'litliOIl !llld iEstillluting NIlJUtlOJl ,'rrOr Of 

i {ll'"hllhlr ('ITor f "511111U(O 
.-------------------,------ ----,"--  ~ ~.--

Fat oC rib cut with Cut oC- J'erl'ef/t
flrrusL "_ .••• ,,._._._._._ ... _•• H ............ · ••• +0. OI:!::O. 01 y= 6.01+0.i,;X j" 3,R(j

Lpg ....... _. __ .• __ ." •• _..... "'_ .... _....._•• _. __ • + ,&~:!:: .02 }'= 3.41+ .·!-IX 2. i,i

Loin .•. _.- ••• _..... ,,_ ..... _... _•••• __ ••••••••__ ._ + ,Ill:!:: .01 Y= 3. 72+ .,~ljX 1 3.50 
Xl·pk._ ..... __ • '. ... .. ........._._._ ..._....... + ,1l1:!::.03 },,,, -.5S+ .fl-L\, 4. i8 


+ ,~'" .02SlIollhIN' .. ' •. ___ .• ' • _. __ • '._ ._. ________ • __ ... . }'= /,8S+ .,lqX 2,~a 
Muselr of rib cut with muscle of-

BrrusL•• __ ...... ,_ ..... ___ ._........ , ..... _•• __ •• + ,6:1:!:: .05 y= 10.23+ . (,7){: 4.3~ 

Lpg. ~ ~ .. __ .. ~ .~ ...... + ~""~""4~* ~ _~ ............... " ... __ ...... ____ .. _ .. + .HI:!::,n:I y= 0/-I.2<J+ • ·I7X 2.14 

Loin ' ... ___ .,_ .... __ •••• __ ••• ' ••••••• _.. _...._..... + .i7:!:: .!).I y= W.·I;;+ ,-';ax -1.2;
X('ck __ •___ •• _•.•••..••_. __ .... _. _____ ••_,_", ___ ", + ,OO:!:: .05 y= fi.!8+,UIX 6.02 
in'Quldf'r, .....••_....... __ ......._..._. __.. _._. + . 51:!:: .00 y= 3,1.52+ ,40X .1. ll:l 

Bonr of rih cut with bOllr oC
En'ast•.. ___ ." ..•• _.__ ...._.•••.• __ ._ ............ . + .92", .OJ y= O.H+ ,05X 3.35 

L(\g:+~ .. ~_ .... _.. ~_ .... _.. __ .... ~ __ " .. "...... ____ ..... ___ ........ _... __ + ,S5:!:: .02 y= 4.90+ .n:lX 2.G7
Loin ...... _._._ •.•• ___ ._.' .... '._. ___ • __ • _____ ... __ + ,O:!"'.OI Y=-1.IO+ •• IX 2427 
Xcck_ ........ _••• _•. _..__ .,. _. __ • _•••••••._._•• ___ • + ,S:l:!:: .ftl y= 12,03+ ,89X 4. i2

15houldrr_... __ ••_._._ •••_ ... ". __•_____ ._.__ •••__ + .01", .02 y= 3.0i+, iOX 2.liO 

1 

lYith respect to fat content, nl(' closest relation betwe('l1 the l'ib and 
the other ClltS oe(,lIlTed in the case of loin. The lJ1'l>:t~t fol low('cll'iosely, 
the l('g and shoulder being SOlN'what lower with equal COl.'l'clulion co
('ffieie11ts. The cut having the .least relation to the db was the neck. 
The staudard errors involved in'estimating I'he flit ('on tent of all othel' 
ClIts fWIll that of thl} rib val'ied from ~,75 pel'cent for the Ipg to 4.78 
percent for the neck. 

On the whole, the correlations beh,c(,ll the percentage of muscle of 
the l.'ib cut and the snme compollent of the other ClItS wCl'e on ly moder
ately high. The highest was bebveen the rib 11I1cl leg; the lowest, 
b(;b\'ccn i'ib nnd shoufder. The standard m'rors ilwolved in estimating 
the Illusele content of the five cuts from tl1at of the rib 1'Illlged from 
2,1-:1: percent fOl' the leg to 6,02 percent for the neck. The muscle C011
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• 
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tent of the rib cut appears to be of doubtful value for estimating that 

• 
of the nec:k and shoulder [md possibly also of the brem;t. 

All tbe correlation coefficients involving bone eontent, particularly 


those between the rib cut and the breast, loin, and shoulder, were high. 

The standard errors of estimate ranged from only 2.27 to 4.72 percent. 
There can be lihle question concerning the usefulness of the bone con
tent of the rib cut for estimating that of the other fivp. cuts. 

Considerina: the results of this phase of the study as a whole, it ap
pears that tIle fnt, ml1scle, and bone content of the breast, leg, ]01n, 
lleck. and shoulder cuts of lamb can be estimatl'd with sntisfactol'Y 
llceul'acy ft'om the cOIT('sponcling compol1('nts of the rib cut, "ith the 
proLable exception of the peL'centagl' of muscle h1 the neck, shoulder, 
and breast. • 

SUMMARY 

The proportions of bone, muscle, and fat in a meat animal at any 
gin·n stage of growth or fattening mean a great delll to the producer, 
}Jaekel": 1:('(ai1e1', and consumer.. In normal development, skel~tlll 
gL"Owth ceases fil':';t. muscle growth next. and the final stage eonSlsts 
mainly of the deposition of fat. . 

• 

Che:micalllnalysis of the entire animal body, excluding the eont('nts 
of the cligestiye tract a.nd bladder, produees the most satisfactory 
('omposition c1nUl. Similar analysis of the dressed carcass is the next 
best method. Becallse of the, time fllHl ('xp('nseinvolved in eith('l' of 
these procedures, however, a short cut is often necessary. Rpsellrch 
\yorkers hayc long been interested in simplified procedures for estimat
ing at least the llltljO[' components with adequate accuracy. Studies 
werp therefore conducted to bring out more clearly th(' relationships 
hetw('('n certain composition i'aetors and to develop improyed m('thods 
for ('stimatina: sllch fadOl·s. Physieal-compoRitioll c1atn on G·~ lambs 
and ch('mieal2compositioll data on .].2 1.1111bs WPl"P involvpc1. 

Standard mpthoc1s were ('mploye(1 in slrlllghtl'rillg, ehilling. and cut
ting, und in making the physical ana1ysps. )1ptho([5 pr('viollsly l'(, 

ported ,wre llsee1 ill ])t'eparing the material and making t11(' ch(,l11icaJ 
and staHstical detpI'mi nations. 

The i'at content of the rib ('ut was \'Pry ('losely r('lntpd to that of the 
dressed carCaSS. The coeincipnt was higher thnn t·hat for the eOlT('la
tion between the carcass anclllllY of the other' cuts with n'spect to this 
component, althollgh all l'xc('pt t11(' ])l'ck ('xc'{'pclNI n.on. 

In muscle contelH the closeRt relation beh\,p('n tllP ca1"cass and the 
cuts occmred in th(' case of tIl(' rib. The 1pg waR IlPxt i tl 01'(1('1". 

1Vith respect to bone eontl'nt, the rib ent ",al'; also nle 1110;.;t elost'ly 
related to the careas:;, but the coeflit-ients invohina: the b1"(,:1:4. shouldpl". 
Join, and leg."'ere only slightly lower and all of them ~yere hi~ll. 

The re1ntlOn lwhypt'n (11(' l'thl'I'-C'xtrflct· ('ontC'nt 01: th(' ('(bble 111 ('at. 
of the rib cut and that of the cnrcass was Yl'ry closE'. The Ipg-ca1"cass 
and shoulder-careass cOIT(·lations \\"(,l'e 01l1y Rlight"ly lower. 

The protein content of t-ll(, edihle meat of th(' rib l'llt was wry elof'('ly 
related to that of the carcass. The relationship wns (liRtinC'tly' closl'!' 
than those for the ]('g and shoulc1l'1·. ('sp('C'ial1y thp ·fornIPI·. 

• The wntl'r cont('nt of th(' ('c1ible meat of tIll' dresspcl ('lll'casS was \'('1".)' 
closely related to that 01! the rjb, leg, and shoulder. However, the 
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carcass-rib relationship was slightly higher thun the relationships 
im'olving the other two cuts. 

'\~jth I'espect to ll::;h content of the edible meat. the shouldel' was most • 
closely, and the rib least closely, rehLted to the curcass. In geneml thl.! 
ash relutiom;hips 'were at It lower level than those' involving ether 
extract, protein, and water. 

The closest relation between the rib anel the other five cuts in fat 
content occul'red in the case of loin. '1'he breast followed closely, the 
leg and shoulder being somewhat lower with ('qual t'ol't'e\:ttioll coefli
cients. With a, coefHcient of +O,84:±O.03, the rib-neck relationship was 
least close. 

On the whole the correlations between muscle content of the rib cut 
and the same component of the othet, ctits were only moderately high. 
The llluscle content of the rib appeared to be of doubtflll value for 
estimating thtlt of the neck, the shoulc1el', and possibly the breast. 

The bone content of the 1'ib cut was found to be ycry satisfactory 
for estimating that of the other five cuts. e 

NunwL'ous regTession equations werc deriyed and presented to pro

vide means for the estimation of unknown from known factors. 
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