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~ INTRODUCTION 
C 

Btndiful of the development of meat animftls as affected by breeding 
lihd feqwng are primarily eoncerned with changt's in fat deposit, 
thC' m~~lIlllr system, and skelC'titl slrncturC'. The proportions of 
r!~t, Ieallot and bone at a,ny given stn,ge of developm('nt are of interest 
t=o= t;he j:tQOdll(,C'I', packer, r('tailcr, ILncl ('specially the consumer. Fat­
11(,55 a~ct& greatly the Il('('C'ptability of men,t to the consumer, and 
it is we'll known lhat til(' futtl'ning pt'riod is the most costly phase 
of animal f('('ciing. It is importunt, tlwrdort" that rapid, economical 
f1wthods fo[' estimating the physicni and e1H'mical ('omposition of 
CUI'CllS8l'S itlld cuts /1(' uVllilnble to ,,-o['kl'rs in the fit'let of livestock 
fwd m('at ['('seareh. 

Th(' most uc('urfite me'thocl for clptNmilling the composition of a 
meat lLuillliLl is to mlLke a ehemi('itl n,llltlysis of the l'ntire body RftCl' 

• 

I Received for [lniJlicatioll April 2, 19.1(). ;f'" 
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;; The authors give ('redit to X. R. Elli;:, R. L. Hiner, W. R. K1LllfTrnan, II. K 


i\lcClure (l"(~gigncd), J. 11. Spnciola (resigneci), nnci K. F. "-arner of the Bureau 
of Altimal Industrv fOT unah-tical work, rend to Edu!l V. SteC'h' also of the Dureuu 
for statisticul woi'k, in connection with the study. . 
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2 'L'ElCHNICAL liULLEl'£rN NO, 026, U, S, .ogPl·, OF AGiUCUL'L'UHE 

hl\ying first elimino.ted the contents of the digestivQ tract and bladder, 
Pl'Obo.bly the next bcst method is to analyze the di'essed cal'cltSS, 
However, ,either of those undertakings is time consl~ming and expeo­
sive, Cons,cqucntly, l'cscal'Ch workers have lon~ been interested in 
simplified methods that would C'uablc them ,to ('stmlat,(\ composition-' 
at least its morc important components~with s\ttisfactory accuracy, 

REv:mw OFLITEUA'('ljHE 

A f(>w inVl'sli€iat.ors·, illr'C'togllition of this intpr;est nnd n('ed, 1Io.v(l 
worked 011 Uw problem nud several methods I'dating to heef \utVe bren 
devdopl'd. ~'lul'my (0),:1 for' eXlunple, stnted thnt nssuming the fat­
free animnl body to be coostnntin eomposilion, Um dlrmicnl ~ompo­
sition of tile live ntlimn1 eould be estiInah'd provided tlw ('atlH'ss Wt\,!,; 

known. 'rl'Owbridgf' and Moulton l'C'a<:it('d tho eorH'l11sion, ns reported 
by Ltlsh (5), thut tIl(' eomposition of "UH' \\'Iwl(>8nlo rib (nrt 5 mthm' 
ndc(juntPly I'PPI'('scntl'd tilt' ('I\I'(,HSS." This work by TI'owbl'idge and 
:MOlilton involved fat ns dl'tl.'nnilwd by ('hemit'ltI Illt'tlns. 

Lush (5) nlf'o l'('pol'tNL that, L1lf' fnt eontpnt of the pntil'c live stel\!' 
('ould bp ('st:'u}),l(\(L from. tlH' drl'ssing (WI'Cl'lIlnl!:l' by tit" liSt' of the 
following ('((tmUon: PN'('pnlitg(' of fnt in ('lItir(' livl' itnimnl=1.782X 
dr£'ssiIlg ()(OJ'('1'1l ruge-8llA O. T1H' ('ocfIjr,jt'llt of eOl'l'dation wns 
+O.84±O.04.. .Fol' ('stimatiIlg tl){' flIt ('ontl'nt of lhl' livl' nnimul from 
the pel'('('ntngt' of ('Iud fnt, 111' O£I'(,I'('<I the following f'quntion: P<'1'­
eCJltage of fltl in {'nlirf' Ii,,'!, ttIlirnlll=14.55Xpl'1'ef'ntngl' oC tauI fut 
bns(I(.l 011 livl' wl'ight+5.19. In this iIlf;ttlll('.(' the' ('OITC'ln.tioll (~O­
('{Ji('il'nt WitS +O.RO± O.O;~. TIll' most 1'('lin.bl(' illdi('lttol' of fatness of 
thn ('util·t' nnimnl found by Lush WfiS tho p<'l'('entnge of fnl in thr 
('(Liblt' pOl'tic.n of tilt' whO!t':itl!l'-I'ib ('ul. TIll' t'still1ILtin,!; Nluation 
WIlS IlS follows: P<'r'(,Plllng(' of fltt in IiVI' II.nimal = O.uO:J X P('I'C('ntagc' 
of fitt in r'ih flt·sil +:t92. 'l'1H1 I l'lntionship witS I'('pl'l'sl'nh'd by til!' 
~'oltdnlion ('ol'flil'il'llt of +0.987 ± 0.00:3. 

Hoppe:' (.1) I'('portrd 011 tlJ(' Ill1nlysis of dnta from 92 l'nHlo to dpL())'­
mine the l'l'lltlions that ('ould 1)(' II!>NI fot' lll(' pl'l'didion of thn physil'u.l 
and eiH'micnl eomp()sition of til(' l'rnpty ho<iv, ('I1.I·('I\,SS, and Nlibl!.' 
p()J'lioll oj' U}(I ('iLI'(,IlSS from tItt, iLnn.lysis of fl, rill ('lIt. 'l'lw whol(,Sltl('­
dh ('ut and [.liP {'dibh' pot'lion thl'l'l'of, as w('11 ilS till' ninth-L('llth­
l'1('\'('lIth rib nile! LIlt' !'ciibl(' portion of thnt ('uL, "'(,I'(l studird as iIl­
dklltol'S of both pitysit'lll Hud e\ tt'mi ('Ill ('omposi tion. NlImPI Ol1~ 
1'l'\n.tiol1ships lI/ld. l'sLinlfltillg I'qlmlions iLt·P prest'lIlt'd. In fmrnmn.riziL­
tion I\(, stitt<'S, rOI' (·xnmplc·, tllill Ill(' physkulcotnpositioll of the' whole 
I\,nd L'Clihl(' pol'lion o[ lilt' w!tolp,mll'-rih Imel lIinlh-l('nth-(·\t·VC'llth-rih 
('lIh~ is highly ('ol'rt'lttlpd with lll(' physic'HI ('ornposilion of til:' l'mply 
body. ('Ul'('flSS, IIlId I'd ibit' portion or til<' l'IU'('USS, The ('ot'l'i'1nt iOlls llt!:' 
{'sJ)('('ilLily high for till' jJ{'I'('l' 11 Iag(' of rn.l. Likl'wisl', tltl' C'\t('micul 
composition of tll(' whole lLwl !'dihll' portion of till' wl\olpsnlp-rib ('ut 
is highly l'ol'1'plnJ{'d wit II tlw I,jll'mil'nl {'omposjtion of tht' l'rHpr,y 
body, ('\l.l·('U"'::;, 1\1It!l'diblp portion or lhl' eiU'('l\SS. 

Cbfltf1c'ld (J) stn(pd (hut (IH' protl'in ('OIllt'nL of til(' ('<libl(' portiol'( 
of fl'('sh 1l1l\,lul't'-h('(·f sid!':> i::; It !'llI'dlinl'Hr function of t he' fat (,()lltNlt 

"' Itttlk IImn!>!'!'s in pnr,'uthl';;!',~ fl'fpf to Litl'l'JItlli'l' Oiled, p. ::!O, 
~ :\l~o kl1ol\'11 flS til(' l<!aIHling-dh cut alld till' JlrilHC'-rib (,lit :,ixth tu tw('lfth 

rib", illl'llIlIhL'}. 

• 

• 


• 
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3 ESTIMATlON OF 1~R.rJ COMPOSITION OF BEEF CARCASSES AND CU'l'S 

and that the ash content, as a1inear fUllctio.!l of the fat conteQt, can 
be estimated fOl' sidcs or whQlesnle cuts with fait· accul'!1cy, This 
worker also l'epol'tt'd that the bone content of the entire side or of 
certain stundurd wholesale c:uts ('all be rstimated roughly from the 
fn.t contt'nt but that thel'c is too much variation in bone content to 
permit mllch a{'('ura('y in sueh an l'stimationj also that for any wltole­
sttlc cut ll\(:-(r is Il. dose relation IwtwN'1l the ('oull-nts of ('ther extl'll.ct 
. Itnd of visible or sl'ptl.l'!1ble fltt. 

'Workel'S in till' Blll'(·Il.U of Animal Industry, United States Depart­
'J1WIlt of Agri('ultlll'(' (7), found that the Iwreentage of bone in the 
lIinth-t('nth-!'IC'Y('nth-rib ('ut providNI a hasis for estimating the. bone 
('ont('nt of lill' dl'('ssed b~'(lf ('.IU'('!lSS, 'rll(' {'ol'l'Piation ('ol'fficient was 
+O.R~{± 0,02, ILnd tIt!' ('stimllting ('(1 \ltJ,tion wus fiS follows:P!'rcentage 
of bo[1(' in dl'eS8l'([ ('IU'('I\Sil=O,G12Xpel'('('ntitge of bone in ninth­
t(\nLh-p\('V<'l1lh-rih c'ut+·L296, 

OBJECTIYES OF TilE WORK 

• 

\Vh('ll lltl' I1lltiOllal PIOj('('l, Coo(ll'I'llli \'p :\ I ('Itt Illvpstignlions, was 
in ('Olll'S(' or Ol'gunir.lltion, the 11(·('(1 WflS reeognizpd for 11 relutively 
SlIlllll, itH'x(wllsi Vl' sllrnp[(' llmt would furnish It good l'l\pl'psellta!lion of 
til(' eomposition of til(' rnllt'p drt'ss('c\ bpef ('areilSS. The ninth-tenth­
('lp\TPlltIt-l'ib t:ut \Vns Pt'OPOSN[, and ill 1927 t\H' BUl'l'IW of Animal 
lIl<lustl'y undNtook a study of its suitability for this pUl'pose, The 
ttst'fulJlPSS of tht' ('ompositioll of the entiJ'(\ IdlOlpsnlc, aI' stnndillg­
!'ib, {'ut 1'01' ('slin{l1.ting th(1 ('omposilion of lIl(' dl't'ssNI l'H.I'('nSS having 
pl'('violisly 1)(,(,lI ('Slilhlisb('d, llH' fh'St. obj('('tiv('. of this work was to 
<'\('t(,l'mitH' lllt' 1'l'lntiollsilip of lh(' fllttwss of ttl(' ninth-tpnth-(\ltwpnth 
db lo thp futlH-ss of tltp standing-rib l'uL. The thought WtlS thM, 
(>rovidNllt clOi:w 1'('lntiollsbip was (ound b('lw('t'n the'st' two, the fOl'llWI' 
('Quid snJ('\y bl' LlSptl ns it eHI'('aSS smnpit', TIH' s(,cond 1)tIl'POS(1 was to 
obtltin mon'. dC'finilp infomllHion 011 thr ["rlntionsbips bt'tw('('n the 
p\tysi('ul- and dl('Ill i('tll-eomposi t ion faelon; of till' 11 i11 t h-tPI1 lh-pl(\\'Nlth­
t~ib ('ut tt.nd pPI'tiIH'llt fnetol's of thl' dl'Pssl'cl ('HI'('USS Ilnd to dl·V(·lop 
nwnlls fol' ('stimnling HIl' Illtll'I' frOIll till' fOt'Illl't'. A fllt't1wl' objet"tiYl\ 
was to dcotPllllil1(' Ut(' t'(,lfLliollsltips of (I) till' fnllll'ss of lltp vurious 
(wimlll'Y ('uts lo tlte /'ntl1(''';; of till' tit l'~s('(l ('Ill (,tlSS Il'nd (2) tit(' fll,tnl'ss 
of lIll' ~l1inth-lt'lItlt-('ll'\'(,lIth-rih silmpll' to llllll of til(' sixth-s(,\,pnth­
pighth-Lwl'lftll-I'ib filtmph' and of C'n<"il of' Llw p!'imfll'Y ('uts, The 
(]Pli \'lIl ion of ('St i tnlll ing PC( llitlion::-l fot' SOIllPOI' tltl' J'(·llltionships 
Will) nh;o nil objt'cLin' ill 'tho.sl' inslu["l('('s, 

E'\.P(·;I1I\m\TAL \IATEIUAL USED 

• 


(·i1.1'('HSSP~ WP1'P ;:;('1(1('1:'<1 (!'O1ll unlmllls uspd in ('('l'tnin eoopt'l'Iltive 

iUld imll'p('ndt'r:t in\'p:;t igntiol1s not ('OIll\('('I('(1 with till' P"PS('llt study, 

'I'IH' ('OOllel'u,tin' pxpprinH'llts \\"Pt'(, ('ondudl'd "'itlr lilt' StaLl' ngl'iC'ul­

llll'ul ('x(H'I'il!1t'llt stlliions of ':\I'knl\sns. C'olol'lldo, IJouisinna, ~[i(:higllll, 

~Jissis,;ippi. ~riss()ut'i, ~[()I\lntln. X pl!l'llSktl, SOI'IIt Carolina, Ohio, 

South ('Ill'olitlll. T,'XII8, Illl<lWyol1liug, In AI'knllsns, )lisSOUl'i, 

~r()lItIlIHl. ilnrl '['{'sus tht' ('nltl!' '\'('1'(' finishpd, 0[' PI'Ot!tH,,'d !tlld finislwd, 

Ilt lhl' Stlltl' _\.gl'iculttrl'Ul Ilnd ~I('('hnlli('nI Colll'g(', .J(JIH'SiJOI'O; ~l1i-ll­

BtlI' Fal'IlN. GI'Hill \'ullI'Y; l'nit!'d :-1LiLh's RHtlgl' Lin~8t()('k Expl'rimcnt 

Stntioll. ~ Iil('" City; IUlll KinU Hllllth,King:;y iUt" r('spedive\y, In 

http:extl'll.ct
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Louisiana, work was done both at the Louisiana Agdcultural Experi­
ment Station, Baton Houge, and the Iberia LiYestock Experiment 
StH.tioll, Jeanerette. In all othor cooperatiyo exporiments the cnttle 
were finished, 01' produced and i1nished, at the State .'lgl'icultural 
experiment stlltions. The independent expet'imenls wet'e conducted 
by tho Burcau of Animnl Industry at the Agdc/.!.ltuml Research 
Cent~r of tho United elates D<lpa/'tmont of Agl'ieultul'o, located at 
Beltsyille, ~ld. Most of the animals woro slaughterod at B{llts\'ilk, 
although in some cooperative experimC'nts the animals we/'o slaugh­
tered elscwhcl'e and cai'~'IlSS samples ship~ed to Beltsville. Tho 
annlytical work, ill IlIl instances, was done nt HUlt plnce, 

Tho expel'imcntlll mat('l'inl wns studied 'in three groups, In the 
first gl'OUP, on which studics of tho l'clo.tion of the fntlless of the ninth­
tenth-elcycnth-rib cut to thllt of the stnnding rib were made, 77 cnttle 
wel'e rp{>l'esented, Of this HumbC'l', 2 wore purebred Abcrdeen Angus, 
2 pUI'eb/'NI ShO/'t!IOI'll, 10 gl'llde Aberdeen Angus, 12 grnde Brahman, 
32 gracJe Jlel'Cfol'(l, JA gmdo tihOl'thol'l1, 2 Hereford X Abel'tleen Angus, 
1 scrub, nnd 2 unreported with respect to breeding. 'rhel'O were 5:3 
steers and 24 heifet's , In age at time of sln.ughtCl' the 77 cattle val'ied 
II'om approximately 9 to 35 months and in final feed-lot weight f!'Om 
580 tei 1,417 pounds, Tho weights of chilled, dressed carcasses ranged 
from 308 to 858 pounds, 

'rhe second group of mn.tcl'ial, on which studies of the physical and 
chemical composition of tho ninth-tenth-c1evonth-rib cut and of the 
entire dressed cal'cass were mllde, represenGcd 120 c"ttle, There werc 
4 purebred Ab('l'<ieen Angus, (j9 purebred Hereford, 30 purebred 
Shorthorn, 9 gl'lldc Hel'eford, 4 grade Shorthol'l1, 2 Herefol'dXAbel'­
deen A.ngus, Itnd 2 scrubs, Of the total numher. 84 were steers and 
~~6 wero heifers. In age at time of slaughter the cnttle yaried from 
approximately 10 to 21 months and in final feed-lot weight from 550 
to 1,037 pounds, 'rho weights of the chilled, dressed carcasses ranged 
from 284 to 628,5 pounds. 

The third group of experimental material repI'esented 22 of the 120 
eattlc that comprised the above-described second group, The 
smaller numbel' of individul1ls provided the basis for determining the 
rl'lationships of the fatnoss of the various primary cuts to thnt of the 
dressed eal'C'nss, ns well iLS the relationship of the fl1tnl'ss of the ninth­
tenth-elev('nth-l'ib cut to thnt of thl} sixth-seventh-righth-twelCth-rib 
sample iLnd to thllt of oach of the primary cuts, In breeding, 4 of the 
22 cnttle W(,I~O pUl'ebrNI AbC'rdcen Angus, 1 purebred Hereford, 9 grn.dt' 
HE.'l'i:'ford, 4 gmde Rhol'thol'll, 2 Hcrcfol'dXAbcl'cieen Angus, and 2 
!';erub. Tw(\lve W('/'t' stecrs and 10 wero Iwif('ri>, These cattle vl1l'il'd 
f!'OIl! 11 to Iii moneil!'; in ng(', from 557 to 985 pounds in finnl feed-lot 
weight, fwd rrom 284 to 569 pounds In weight of chilli!d J dressed 
cnrcltss, 

PROCEDURE 

III thc cn,rCiLSS studips, til(' proerdu/'C involved (l) w(>.ighing till' 
warm CaIC!lSSrS nbout orw-bnlf hour after dr('ssing. (2) shrouding till' 
enrcltSSCS, and (3) chilting til('m nt It Lemperatmc of aPPl'Oximnteiy 
34° Ii', for 48 to 72 hours. Only the right sido or each cl1rcass was used 
for analysis, The cn.r(·!l.Ss~·s, skips, I1nd Iflrger, hraviN' cuts werp 
wriglwd on It seltle with 0. sensitivity of 0,5 pound and the smalll'/' 

• 


• 


• 
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('uts to 0.1 pound. In the physical analysis of the vurious cuts, the 
dUfcrellt components were weighed to 0.01 pound. 

'rho following directions adapted from the outline of tho national 
• project, Ooopcrntive Meat Illv('stigatiol1s! were observed in ('utting 

the carcasses: 
The ribs aro numbered 1 to 13, No.1 being next to I,he neck. Cutting mothods 

are similar to those I)f the "Chicago-style,i' the carcas!> being divided us follows: 
~I'hc forequarter if> removed between the twelfth and ljhirtcenth ribs by II line 
that crowds tho twelfth rib its full length. 'l'his cut suvers the f1l1nk tit a point 
level with tho unioJi. of tbe sixth lind seventh \'ertcbrlle, cutting down from the 
(wlvic urch. 

The shank is removed just above thl.} bony rise (Int('ml condyle of the humerus)
i!l the middle of tho arm on IL line parullcl to the brisket, The plaLe und brhlkc:t 
J.\rc cui off Oil a line joinil1g the shank ClIt with a pOint 011 the t.welfth rib t1mt is 

, 	 rNl1ovod from tho backbone u dist!lnco e([1ml to two-third!; the length of the rib. 
The follo\ving is n l/iliforlll method of sepl\rntiIlg the plnte frOIl! the rib. It is 
I!I~'!(\{I on sk('letnl rnoMurelllcnts lind therefore is Ulore or less fixed. Two instru-
1I11'Ills IIro necessnry, n .\'lIrdstick lind II carpenter's try squllre, })oint A. (in figure 
1) ill the point of the body of the spm vertebra. Point B is the cartilage or 
"button" of the thirteenth rib. The dilltnnce AD is measured and the di&tunce 
frolll point.tt to pOint 0 i::; 61.5 percept of .'10. measured to the llcl1rcsL eighth of 
nil ilH'h. At. point C a perpendiculnr is eTl~ct.ed by menns of the square. Where 
tid,; line interH('(;til thll extel'llal circumference (point D) the 8ej)lImtion ill Illude, 
llH' eut being pl.'rpendiculnr to the exterrll~1 surface, 

The prime-rib ell t. is rClIlo\'cr! bct.wecil the nfLh and sixth rib~ by a line that 
(:rowds the fifth rib tho entire clistnnce, 

• 

1'1(ll~1!11 1.-·:\I('(hod of IO(,l\lini!: point I) at whieh the plute is sepnrnted from 
thn rib ('ut;: .1, ['oint of body of split verlebm; H, Cllrt.ilnge or "button" of 
thirleenth rib; 0, !loint of erecting perpendkular by meLItiS of ir.v square. 

TIH' ehill!' hone I1l1d spinal pI'Ol'l'l<~l''! are left on the Wh()\('~ILle-l'ib cut. This 
prO('(I(I\ln~ j"l not onl\' to gin' IIlliforrnity in the w('i~hts but nl:;o to inii\lre uniform 
(·(Joking. The c:hill~ hOIl(' is eS(J('('inlly needed to support the ron:;!' in the rOllslillg 
plLli. 

'rhe kidm'y is f('IIlO\'('d ancl 1I1(' ful thoroughly trinllne!1 ouL of the inside of the 
loin, Th~ !lnnk is r('IIl(l\'l'cI by II lim' thILll'r()wdil the stinl~ joint j\lst close enough 
(0 ('lit ;;Ii~hlly Into th(' I('ILIl Ilnd ('rosses the thirteenth rill at. 1\ point coim'idQllt 
\~ith (h(' p111t(' ('III, H('l'otUIII faL 1I1H1 uddcr flit ILn~ trillllllPd olf tho face of the 
round (mel iudlld('d with til(' !lank ('ut, 'l'h(' loin is cut Chiengo sLyle, which is 
1)1\ II iiiI(' III.lo\li ()1\('-ha1f inl'll fOI'\\'ul'd from the Iwlde hou!) just forwlml of the 
tr(WhiLnll'r majur of lhe f('mllr. Tlds litll' ('ruStiCS t.hl! fourth slIrral \'l'rtebru and 
('lIts n lilllllll pi('('(' ofT th(' Il('lld of the f('mur in the ('ox()f('lIlomi joint. The under­

• 
...ill!' of thi~ ('ILL should f1an' Il li(Lle (OWlLI'tI the rouml lind h(' J)amllel with the line 
of lh(' Lhir((,(,lIth rill . 

'1'1,(' rlllilp is n'IIHJ\'('d fmlll til(' round pnml!(>l to ihe P('I\'jc bone IIIHI Ill) c;lose 
(I) it /I.., tlH' ],ui(\· \\ ill ('\It. This rIlL r('Il\()W''; Ii ;'1111111 piN'(' from the head of the 
fC'lI1ur. TlI(' luiu i:; divided into two pILrt!;: the loin end, which is cut ofT just in 

http:eTl~ct.ed
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front of the hip bOlle (,tuber coxae of the ilitnn), and the short loin, which is the 
piece remaining. 

Thcprime-rib cut is divided by ribs, each eut crowding the rcar sirlc of the next 
rib. In cutting out the salUple (ninth-tenth-ele\'enth ribs) from the prime-rib • 
cut (aixth to twelfth ribs, inclusiv(,), the knife crowds the rear edges of the eighth 
and ele\'enth ribS, as in making the corresponding Cllt from the left side for cooking. 
In the separation of the eye mllscla, the longie.;imlls dorsi is taken without tlw 
Bilperficial fasein or mUdcles. The eye sample represents only Ican or lean with the 
fat of mll,rbling. Particular care mw;t bf:; exercised not only in preparing the 
samples ~)Ut nlso in mixing before nnalysis and in the tempemtures at which 
weighing!! arc made. 

The II~VI\I elld, oftcn designater! as the, ph~te, ii! divided from the brisket by a. 
line t111~t ctbll'd:; the rear side or the fifth rib. 

After pI'epam,tion of the CULS, til(' lll~xt step wns the s()parution of 
each into I('an tisslle, fat tisslH'. and bone, and the pl'Qmpt weighing 
of the t1m'e portions. Aftt'r the physicnl anl1lysis·hud been completed, ' 
tho resulting components of stallding l'ibs und the ninth-tenth­
clevpnth-rib nne! slxth-seventh-C'ightb-twelftll-rib portions thereof 
wen' Lr('nt('(\ {'itbpI' ns three 01' two stlll1ph's fOl' dC'tl'l'Ininntion of 
chell1ieal composition. 'fhnt is, tJwy wen' trNtit'd ('ithpl' itS eye lenll, 
remllilling \t:1l,n, and fat, or {L!I f'yP lean IUld n ('omposit(, of the 
remaining lenn lind fn,t, In till' instnn('('s of thl' othpI' (,Ilis, f!'Om the 
22 animals m('ntioll(ld n,boyp, ('itllt'r 11 Ipnn nnd 1\ rut slunplc were 
1111n,IYIINI 01' 11 composite of the two wus llSN\. From the 98 I't'luailling 
I1nimnls in thr group of 120, it ('ompo:iitC' wns mndc, from (,H('h nllill1nl, 
of 1111 ('uts (,X('ppt tbp ri b ILnd Oil£, snmplt' tnkell [!'Om slldl ('omposite 
for C'll(Imienl nnnlvsis. 

'rll(, IlIlltprifll fOl' (tf\ch sump!t' WIIS ground thl'('(' tinws ill It gl'inc\t'I.·: 
the finit timp by th(, llSP of 0. plate with holt'S one-foul·th inch in • 
dillmt'tel' u.nd lilt' subsequent tim('s by the llS(' of It plate with holes 
fivC' sixty-folll'ihs in('h in (linmetel', Aftt'I' the fil'st gl'inding til(' mn,ss 
wus thol'Dughly mixed by Illtnd iLnd then qIltLI'tt'I'NI. Aftl'l' the thil'll 
gl'inding thp sumplp WitS takpll atl'illldom, plnc('d in a glnss-top fl'uit 
jiU', und kpp\. in the refl'igel'll.tol· or fl'()lIen until iLnalYlled. FOI' 
analysis th(' en ti,'p eon tpllls of tlH' jill' WPI'(, mixl'd Ilnd, if 11t'(,l'SSIlI',Y to 
obtain thorough mixing, pl1ss('(1 thl'ough 0. 1I1111d gt'indel' having a 
plnt(l with hoh's five' sixty-fourths ineh in diam('l('I'. 

Protrin. fnt, wntt'I', and I\sh det(,I'minl1lions \\,('l'(' mn.c\(' necol'ding 

to th(' nwtho(\s of tll(' Asso('in.tiOIl of Official Agl'i('ullitll'l1l Chemists 

(.I) with th(' followin~ 1lI0difi('lLtion: 


In pl.·oh'in <\rtel'll1inations the Kj('ldtthl-Gunning-Arnold method 
was follow(,d, holh (,,,804 n.ndHgO bring used. For lean mt'ut 30 ec. 
of 11 2S04 wn.s slIfIi('iPllt for digt'slion, but 40 cC'. WitS usunlly Ilt'c('ssary 
for snrnples high in filL In flLt dptel'ntinntions. the sample WitS 
spn'nd in 11 thin IIlYPI' 011 fat~fl'('(' ('oUon and pluced in tllP ('xtr-nctioll 
tubt'o It wlLS Ult'n dl'if'd in vacuum lIndt'l' 25 to 29 indws Hg, for 
I1bou t 6 hours, in all [LtmosphNe of (,02, Exil'lletiOll WflS pm'formed 
for Itt least ]() hours with till' use of anhydrous ethel'. 'rIlP cxtl'llet('(l 
fat wus then dl'ied for 2 hOlll'S unclel' YIH'llllrn and CO2 at] 000 C. An 
ndditionu.l hN1.ting of 1 houl' WitS suftieirnt to insure 11 constallt Weight, 
In wah'r d(,tpl'milll1liolls, dl''yill~ WIIS ('llITied on fOl' 1 hour at 1000 C. 
I~t I1tmoSph('I'ie pn'ssul'(' ILnd th('lI (,Olllillllt'd 1'01' 4. hours. at 1000 C. in 
YU(~lIl1m, Tlw pl'odu('t WflS tht'll wl'igh('d. DITing wus l't'pcI1trd fOI' • 
1 hom in \'Ilcuum to insure a ('onslllnt \\'l'ight. Tn Itsh dpll'l'milll1tions, 
the siLmpit' WI1.S h(,ld nL (iOO° C. fol' nbouL 2 hours 01' until it WIlS ncady 
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whitc, A few ih'ops of HNOa WitS addNI and thc sample was hent('d 
u.t 6000 C, foJ' IUlOtiH'I' 2 houl's,

• 'l'he dpU.'I'Ill,inntion of ash in melLt, ('~pecially in the fat pOI,tion, is IL 
111UOI'ious pt'ocess, Vllrintions in totnllLsh contpnt of mell.t ILI'O not of 
tluclr gl'CILt signific[Ulce ns the Pl'opol,tions of tilt' YILriOtlS ('It'll!ents ill 
tlw nsh, Wht'n the cOllstitllents of the 11sh an', Ilot being determinc(l>, 
the usc of cqllntions rot.' ('stiml1ting tOl!\l ash mny givn sll.tisfl1ctory 
results, 'I'h(' following rqllnliolls w('J'e dt",doped from dllilL on flLt, 
pI'olpin, 1I,lld n,sh obtnilH'd ill llH' study of 55 rib cuts illlLt varied ft'oni 
7 to 5(j (H'I'C'{'I1.t in fILt conteni: (1) PCI'c'entnge of I1sh in (\(liblc pOI,tlioll 
o( nin th-lNlth-r]rv('nth-rib ('ut= L125:3-0:0 tl4 XPl'I'('(\1I tagH of ethel' 
('xtl'lwL in SUIllP snlllpir. Till' sll1lldl1nl (,1'1'01' 01' (\l'ltimn,U'=O,O:357, 
(2) Prl'('('nlng{'.of nsh in l'dible pOltion of niuth-tenth-C'll'\'PlIth-l'ib cut 
= 1.04:37 +O,OO:3{i X PC'I'('C'lltng('of pl'otl'in-O,010uX pt'I'crntngl' of ether 
l'xtrn('t ill SfLllW Snmpll'. 'L'hr stimcltll'd ('1'1'01' of t'slimnt('=O,0357, 

Tire stlltistil'1l1 fOl'IlIlIlll(' (8) lIsl'd ill the nnnlysis of the data wore 
/1:'3 follows: 

~Xy_ (~.Y) ~~}'~ 
' (I'" fl' /\( 0(' 1('IPllt 0 eorl'(' ntlOI1= ., r e'~A (O'.\O') ). 

Pl'oliublt· ('ITOI' 01' l'o('(Jkh'lIt of ('orl,pliltiOIl=O,(i745( ,lS~2) 

('Ol'fTkit'llt of ('OI'I'C'lntioll Hdj lIs(pd for Rmoll V-I)
• fltllllb'·l's:::..-I- (l-r2{:V_2 

(J, of j'l'gt'(lsRioll NllIl1tiol1 In" -·bJIX 

HES('I.TS 

1<''''1':';(,:5:-; OF.\I~·I'II-Tg"'1'lI-ELI':\'l'::-;'I'II-RlU CeT AS BELATED TO THAT 0.' 
STA~()I~G-HIII em: 

• 
.I n ('ornpHl'ing llr!' fut.I1Pss of tlt(' ninlh-trllllt-(·I('\-('llth-rib (,lit with 

tltaL of tltt' stllnding rib. thl' 'it IIdy WilS Illnd(~ 011 the fil'st gl'Ollp of 
('alth., flumbedng 77, 'I'll(' ('tlibl(' portions of Ihl'PC snmp\ps ('udl hom 
the stnnding ribs wcrc lIs('d, 'l'hl'S{' thf'C'o SUll1pll'S were Lhollillth­
lelllh-pl"V('nth ribs unci tlt(\ two 1'l'll1uinillg portions ('onsistillg of the 
sixlh-sliVc.nth-pigh Ih IIlld l\\'(·lft Ir-I'ih I'll t.s, ji'rolll nnulys('s of the'se 
sllJnpl(ls it wus dl'll'f'l11iIlPd tilllt lIl(\ fnt (t'lhcr-l'xll'llct) content of the 

http:HES('I.TS
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ninth-tcnth-olovonth-rib cuts varied from 11.3 to 56,0 pel'cent; the 
meun WitS 30,54 Itnd the standard deviation 11.03 percent, The 
standing-rib cuts varied from 7.4 to 52,0 perccnt in tbis respect; the 
mean -in this instltnce WitS 28,16 and the stltndal'd deviation 10,56 
percent, • 
• FigUl'o 2 is It scuttCI' diagram showing the l'claUonship between the 
fatness of thcse two cuts, Tho rcgl'f.~ssion linennd its stundal'd el'l'OI' 
aro also shown, The cOl'l'cllLtion cOt'fIieient. representing the I'elation 
between the fIAt (ether-e~tl'llct) content of the two cuts, WIlS found to 
be +O,99±O.00:3, 'rhe regression equation is: Percentnge (If ether 
~'xtract in odiblo portion 01 standing rib Cllt=O, 947 X PCI'('Plltag(' of 
eLher extJ'llct ill l·diblo pOL,tion of ninth-tenth-C'leventh-l'ib ('tit -0,750, 
Tho sLnndanl o1'1'0 L' of tit(\ estimate is 1.58 P0l'('(,Ilt. 

~inet\ tlw ninth-lpnth-t'Je\'enth-: ib cut is purL of thC' sltmding-rib 
ell t, olle would ('spcet til(' t'l,lltt iOllsh ip b('lW('(~11 til(' C' tI\(' f'-est I'llet 

• 


PPI'CCIl tI~gcs of the Lwo euls to be /'Ill/WI' e10St" III yin\\' of tI\(' V(lI'Y 
(·1050 rolationship found in chis I'espect b('Lwec~n tlH'sO two tuts in th(~ 
st,udy 1'(lPOl'lNllttll'{' Itlld the fueL thl\t dos!' I'olationships luul. pmvious)y •bONI found (:j') bcLw{,l'n the stnnding-l'ib ell ton OIW hUl\d nne! the lhre 
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animal unel CEu'cass on the other hanel, the ninth-tenth-eleventh-rib 
cut appears to be a satisfactory sample for estimating the fatness of 

• the animal, both on the live basis and as a dressed carcass, 
With fUl'thel' reference to the I'elation between the ninth-tenth­

eleventh and stllllding..:rib cuts, at subsequent points also it is noted ­
that the situation occlIrs in whieh fl compo~ition fuctor of a reluth~ely 
smnll sumple is correlated with the same composition factor of a lal'ger 
Sltmple, consisting in part of the small sample, It is believed that 
ltndel' such conditions a theoretical minimum cOI'l'elation of zero 
should not be expected, N cvortheless, as shown in a luto'1' section of 
this bulletin deuling with the eth"l'-extl'llct content of the sevcml 
primary cuts in relutiol1 to thut of the dressed carcass, for cxample, 
wide variutioll may OCCll!' in tlu.\ eoefficients, It appcars that the rel­
ntivc. mngnitwlc of the coeflicients under sllch conditions may be 
accepted us It good indication of the relative values of the samples for 
pur'poses of estimation, 

RELATIONS OF VARIOUS FACTOHSWl'l'lI PHYSICAL-emU'OSITION FACTORS 
OF NINTll-TENTU-ELEVENTH-Rm CUT 

• 

AR stnted parlier, data on the composition of the ninth-tenth­
elpvPllth-rib cuts and of the dressed cnrcasses were obtained on 120 
cattle constituting the second group studied, The I'Unges, mel1ns, and 
stnndard d('\'iaLions of the data fOl' the vaJ'ious factors detC'l'mined 
on the 120 cattln and on the two subgroups of 84 steers and 36 heifers 
are shown in table I, 

As tilt' first step in the study of the relationships Illllong the 120 
caWt', it was l'C'glu'ded as desirable to determine the usefulness of the 
sepamble fllt of th(' niilth-tenth-elC\T('nth-rib cut for estimating the 
ethel'-extl'Uct contpnt of the edible mcnt of the Slime sample, Table 
2 shows tl\{, ('ol'l'dn.tions between the 2 factors mentioned, 

The very dosp l'cllttionsliips, as :;hOW11 by the high correlation 
coefficient and smull probable (,1'1'01' in [til three groups of cattle, are 
lIot('worthy. It i~ apparent that the ethcr-extl'llct content of the 
i'dible portion of the ninth-tenth-pleventh-rib cut can be estimated 
with a high dpgrp(, of aCClu'ae,Y from th(' sC'pal'llhle-fnt content of the 
snnH' cut. 011{' mu,y interpl'pt this as llH'l1lling t.Imt. the fnt content 
of the ninth-tpnih-elcvl'nth-rib cut, ns dctC'rmillt'd hy ('nrcful physical 
nlllllysis, ('all 1)(' used satisfn,ctorily in studips of relationships with 
('ompm;ition fn.dors of til(' ('11,1'(,I1SS Ilnd of oth('r cuts. 

• 

'fn bin 2 shows fl1l'ther that til(' sC'parablC' fu,t of the ninth-tenth­
C'lr\,pnth-I'ib eu t h; it very useful (HetOI' [or C'st;imating the $11111e com­
pOllrnt of till' dl'r:;s('d CUl'cnss [wd the cther-t'xll'l1ct content of the 
cd jlll(' portion of the dl'PssC'cI enl'('I1SS, H is pl'fl.eUenlly as useful in one 
instn.ncr as in th(' other, but th(' reln,tiollships wrl'e somewhat closC'1' 
fOl' thr 120 ('tttllp and 84 st('C'r8 than fOl' the 3G heifers, Figure 3 
p!'r:;('nls in graphic; form the l'elulion between the sC'pnrablc-fat 
eont(llIt of 01<' ninlh-tenth-elcvC'nlh-l'ib cub:; nnd the cther-C'xtl'llct 
eontent of the Nlible portion of the dressed cnrcnsses of Lhe 120 cattic, 
sl('er8 h{'ing reprf.1senlC'd by one chamctel' and heifers by another, 

701iOO7" -111-2 



TABLE I.-Ranges, means, and standard deuiatwr.& of composition data on ninth-tenth-ekuenth-rib cuts, elle mlUcles, and dressed 6eef carcaases ::; 

120 C2.ttle 84 steers I. 36 heifers 

Sample analyzed and components 

Nlnth·tenth-eleventh·rib cut: Separable fat •• _.__•_•___ •________•_.___•____ ...._____________ 
Separahle lean •• _' _____.-••••--­___•____•___ •______________ _ 
Separable bone _•• ____ •___________•___ ••• _______•_____••______• 

Dressed carcass: Separable fat ______________•___••_________________•_______~_._ 
Separable lean .•• _. __ •__ •___•_____ •____________•_____________ _ 
Separable bone ______ •••.• _. __ .' •••••_________•____________ • 

Nlntb·teuth-ele,·cntb·rlb cut (edible portion): Ether extract••__________ •____ ••__ ._. ___•____________________• 
Protein. ___________•___•__•__ •____ •___• _____________________ __ 
'\~ater_•• _ ._____ __________________•• _______•••________________ 
.-\sh •• ___ •_. ___ • _ ••_.___•____ •• __ ., ••_••__ . ________•__ ~________ 

Eye muscle of nillth·teuth-eleveuth·rih cut: Ether extract ________ ._. __ •• ____•_____•_______. _____•_______ _ 
Dressed carcass (edible portion): 

~~gte:~~~~~t:~~::_::::::::::::::::::::::::::::::::::::::::::::Water •••• ___________ •___•• _______••_________•________________ 
_-\sh______________•_______________------------------­______•__ _ 

Range 

Ptrctnl 
10. 7~3.4 
40.8-jjl.3 
13.8-29.3 

12•..a9.1 
«.4-jj7.0 
12. 5-22. 5 

16.H9.9 
10.6-]9.2 
36.8-ll3.1 
.46­ .00 

1.1-13.1 

15.~.8 
11.8-]9.1 
41.:Hl5.0 
.66­ .97 

:Mean 

Ptrctnl 
27.12 
52.01 
20.94 

2~39 
57.5~ 
17.12 

34.48 
14.72 
49.80 

.704 

3.93 

29.29 
15.74 
53.85 
.m 

Standard 
devtatlon 

Perttm 
7.. 1; 
5..07 
3.14 

6.35 
4.79 
2.31 

7.92 
1.81 
6.18 
.112 

2.13 

6.51 
1.42 
5.17 
.083 

Range 

Perttnl 
10.7-40. 0 
43. D-lll.3 
15..8-29,3 

12.4-37.2 
48. H7. 0 
13.3-22. 5 

16.9-43.'9 
10.6-19.2 
39.3-63.1 
.46­ .9t\ 

1.1- 9:7 
.­

15.2~2.8 
11.8-19.1 
43. 9-jj5. 0 
.66­ .97 

I M I Standard I 
ean devtation 

Ptrttnl Percent 
25.37 6.87 
52.82 5..05 
21.82 2.88 

23.71 5..88 
58.27 4.47 
17.98 2.07 

32. 75 7.70 
15.10 L80 
57.09 5..99 

.720 .113 

3.51 1.78 

27.73 6.23 
16.00 1.41 
55.13 4.86 

.778 .0iH 

~ange 

Ptrttnl 
H.~3.4 
40.8-51.5 
13.8-28.5 

U.4-39.1 
«.~5 
12.5-16.5 

18.~9.9 
11.4-17.5 
36.8-ll2. 7 
.49­ .84 

1.3-13.1 

16.4~.8 
12. 3-18.0 
41.3-64..1 
.58­ .91 

I Standard
Mean deviation 

Perunt Feret';!). 
31.19 6~13 
50.!?'.! 4.64 
18.81 2.72 

29.16 5.78 
55..75 5.04 
15..10 L42 

38.53 6.87 
13.84 1.49 
4!r.79 5.53 

.670 .100 

4.91 2.61 

32.92 5..76 
15..12 1.23 
50.86 4.59 

.'158 .085 

~,
C 
P:l 
Z 
E
>­
t::" 

til 
d 
t::" 
t::" 

~ ... 
Z 
Z 
P 
co 
t-;l 

:" 

'S1 
.f12 

t1 
t.".l 

~ 
0 
I:;j 

>­
c:l a c 
d 
~ 

= 
• • • 
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'.I,'ABLE 2.-Relalionsh}ps betweenphyncIJI-c01llposition factors of the ninth-tenth-eleventh-rib cuts and physical and chemical-composition Jacl4rS l"l 

of dressed beef earcasse8 ~ ... 
120catUc I Msteers 36be1fers , ~ 

~ ,~./> ... 
Relntlonshlps studied Coefficient of Coe1llclcnt of Coe1Ilcient of 0

Standard Standard Standvdcorrelation Estimating carrelstion Estimating correlntion Estimating ~ error of error of error ofand probable equation and probable equation and probable equation <'
estimate es~lmate estimate 0 error error error ':oj " 

~ 
Separable tat of ninth·tentb-cle\"Nlth·rlb cut ,Ill 

wlth- l"l 
Elber extract of nlnth·tcnth-elcventb·,rib Percent Ptrcent Percent C"cut (edible portion) ••••••••••____________• +0. 96±o.OI Y-A. 73+1.06X 2.2i +0.95:1:0.01 Y-5.61+l.07~¥ 2.35 ;..o.96±O.01 Y-f. 87+1. 08X 1.90 0 

Se~rable fllt or dressetl carcass_. ________•__ : +.93:i: .01 Y=3.06+ .82X 2.3f +.93:1: .01 Y-3.M+.80X 2.1' +.88:i: .03 Y-3.14+ .83X 2.89 

Et cr e.~tract of dressed carcass (edible 
 ~ 

portion)_. __....____ •____....___________ .. +.93:i: .01 Y-6.38+ .85X 2.48 +.92:i: .01 Y-U7+.MX 2.40 +.8lI:i: • 01 Y-6.8H .B4X :l.68 
Separable Jean of nlnth·tenth-ele,venth·rlb cut :! 

IIIWIU1- .... 
Sepamhle lean of dressed carcass_ ....._..._. +.85:i: .02 Y-15.56+ .SIX 2. 51 +.90:i: .01 Y-16.08+ .80X 1.1l{ +.72:i: .05 Y-16.09+ .79X 3.116 '::3'Protein of dmssed carcass (edible portl~m), .. +.l!2:i: .02 Y-3.74+ .23X .SI +.82:i: .02 Y=3.86+ .23X .80 +.77:i: .07 Y.t.6g+ .21X .79 0SeparublG bone of 11111lh·lenth·eleventb·rlb cut 

wllb- 21 
Sellamble bOlle of dressed carcass._. __•______ +.83:i: .02 Y=4.ao;- .61X 1.29 +.80:i: .03 Y=5,52+ .57X 1.~ +.83:i: .Of Y~6.88+ .44X .80 0 

- -- IJIi! 

E 
'.Ij 

~ 
->UJ 
~' 
III 

~ 
1=, 
n 
d 
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For all the cattle as one group the coefficient of correlation and probable 
error were +O.93±O.Ol. The standard errol' of the regression line 
Wi:LS 2.48 percent. 

SEPARABLE LEAN •
Study was made of the relations between the separable-lean content 

bf the ninth-tenth-eleventh-rib cut, on one hand, and tho'same COI11.­
ponent of the dressed carcass, as well as the protein content of the 
edible portion of the dressed carcass, on the other hand (table 2). 
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SEPARABLE FAT OF NINTH-TENTH-ELEVENTH-RIB CUT (PERCENT) 

}'IGUUE 3.-Relation between scrmrable-fat contcnt of ninth-tcnth-eleventh-rib 
cut and ether-extract content of edible portion of dressed beef carcass. Eaeh 
symbol, x for steers and 0 for heifers, '(eprescnts 1 of 120 carcasses. 

The correlation between lean of thel'ib cut and lean of the carcass was 
highest for the steers, lowest for the heifers, and intermediate for the 
] 20 cattle as ono group. The value for the heifers was low enough 
(+0.72±0.05) to makc questionable the use of the lean-meat content 
of the. ninth-lenth-eleventh-rib cut for estimating that of the carcass 
for eattle of that sex. Moreover, the standard error of the estimate • 
was relatively large. 

The lean-meat content of the ninth-tenth-eleventh-rib cut was 
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ES'l'IMA'l'ION 01~ '.(HE COMPOSI'l'ION OF-BEEF CARCASSES AND Curl'S 13 

equally good for estimating tho protein content of the ediblo portion 
of the drossed cnrcass for tho 120 cat.tle and for the steers, Agam, 
however) itS ill the relationship botween leall of tho cm'cal'! and loan 
of tho ninch-tonth-olovonth-l'ib cut, tho correlation botweon protoin 
cont.ent of tho edible portion of the carcass nnd separablo l(iall-mOo.t 
contont of tho rib cut was 10WOl' for heifers than for tho othor gI'OUpS 
although in this cnse tho difi'el'enco was much less, '1'ho standard 
errol' of tho estimate WI\S such/ItS to su~gest that tho lean-moat contont 
of tho rib CHt could bo usod for ostulUtting the protoin contont of 
tho heifer clu'cassos 118 sllfely as thnt of stON' Ol1l'CnSSes, 

JlONI~ 

~rablc 2 shows tho.t in comparison with the 5 sets of coofficionts 
obtained from the studios on .fnt and lenn, .the set l'oJnl;in~ to bone is 
Oll tho whole next to the lowest in mllgnitndC', •Tho l'olntivoly low 
eoeflicionts al'!l believed to be due, Ilt INtst in part, to tho CITOI' intro­
dll(lod into the percentage of bOllo in-tho three~rib samplo, aud pI'ob­
ably also in the dl'csscd cnrCI1SS, by innC{lllru,to splitting of the latter 
into the 2 sid()s, n is PI'lWticu.lly impossible, even for tho lUost expert 
butchf'rs, ontirely to n.void c1evintions from the middlo line of the blLd" 
in splitting tho ottrenss, Dt'spite the fllct thn.t t.heso coelIicionts are 
rolatively low, they arc of slIfIieiont magnitUde to indicato a usoful 
rolationship, 1rloreovor, tho mn,ximum standltl'd errol' of lihe ostimate 
npplying to the 120 cattlo was only 1.29 percrnL, 

SEl'AHAlILB FNr IN RBLNrION TO E'fllEH EX'fItACT Of:' CARCASS 

To supplement tho results cOltecrncd with the relationships botween 
physical-composition fnctors of tho· ninth-toIlLlH~levellth-l'lb (lut and 
physical- and chemical-composition factors of tho drC'ssecl (lnrcass, 
study WIlS mltde of tho scpltrable-fat content of Ute dl'essed cnrcass as 
ll. whole in rein.tion to tho othor-l1xtrMt contont of tho C'diblo portion 
thoreof. ~rho cooIIiclCnts of correlation with probn.hl(' ('ITOI'S for those 
two measures of el1reass fll,tlWSS, l'cpl'{'sonting t,IH' 120 ('attIc, 84 stcOl'S, 
Itnd 36 hoifers, we1'O found to be +O,97±O,004, +O,07±O,005, and 
-1-O,95± O.c)ll , respectively, The "nllles show c101Ll'ly that whon 
(JILl'efliI work is dono in sepnrating Lhe fut of the dressed boef cal'cnss 
from tho oLlwr (!olllpon('nl;s, tho scpul'ntoel fut elosely appl'oaehes eth~r 
oxtraet as an It('(nrrnto mOaSU1'O of flltncss. ]~stimlLtillg {'(Inations, with 
Y 1'(1pl'C'sen(,i.ng tho percentage of ether ('xLmet in tho celi )10 pOl'Lion of 
the rlressNI earcltss nl1d X Lllll pereellliago of separablo fnt in tbo ell'ossed 
CILl'cass ns a whole, fil'O as follows: Y"=4,06+0,99X,Y=~,28+1.03X, 
and J'"=5,25+0,95X, for tho 120 eattiC', 84 steol's, nml 3G heifers, 
respo(lti v('ly, 'rhe cOl'l'C'sponding stnlltlnnl ('rl'ors of ('sti mnto am 1.71, 
1.58, and 1.RO pel'el'nt, 

n1~I,A'rrOl'lS 0", YAH I("tiS FACTOIISW 1.'1'11 ell "MICAI.-COMI'OSI'fION FACTOHS 
OF NIN'ru-'J'gN'l'II-El.lWEN'rn·:H1Il Cu'r 

1,;'rIlER gX'J:HACl' 

Pt\l't'('lILages of other oxtmct in the C'dible pOI,tion of tho ninth­
Lonth-l,ll\venth-l'ib enb W('1'll eOI'I'olntC'el with t.hose in the edible 
pOI'Lioll of the dt't'ssed (:al'cnss nud in tho (\ye muscle of Lhe thl'oe-rib 
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Table 3.-Relationships between ch:l7nical-composilion factors (;j the, ninth-Ienlh-elellenth-rib cuts and other such factors of the same cul, as weU ..... 
~as chemical-composition factorlJ of the dressed carcasses 	 . .-

Relationships studIed 

Ether extract of edible portion of ninth-tenth· 
ele\'enth-rib cut with-

Ether extract of edible portion "f dressed car· 
CilS3 _____ • ___._."_••__ • ___•• __•••_____• _._ 

Ether extmct of eye muscle of ninth-tenth­
ele\·cnth·rib eut......__•__........____..._ 

Protein of l'lliblo portion of ninth·tenth· 
c1e..-enth·rib cut....__ ._.......___•. _--.._. 

Water of edibl\! portion of ninth·tenth· 
ele..-enth·rib cut..........__....._______•• 

.Ether extract of eye muscle of ninth-tenth· 
eleventh·rio cut with-

Ether extract of edible portion of dressed carcnss ____ '"' _______ ...._____________________ _ 
Protein of edible portion of ninth·tenth-cle..-enth· 

rib cut with-
Protein of edible portion of dressed carcass •• 

Water of edible portion of ninth·tenth-cle\'enth· 
-rib cut with-

Water of edible portion of dressed carcass .... 
Protein of edible portion of ninth·tenth· 

eleventh·rib cut......._.••..__•___......._ 
."sh of edible portion of ninth·tenth-clcventh· 

rib cut with-
Ash of edible portion of dressed carcass_ •••__ 

120 cattle 	 Slst~rsI 
CoefficientCocfilcr~nt Iof correlation Estima~ting: of correlation Estimatin~error of anll proba- ~quat.on \""',.'" and proba· equationestimateble error 	 ble error 

+0. W±{). 01 }'=2.S2+0.77X 

+.65± .04 Y=0.97+.HX 

-.W± .01 Y=22.01- .21X 

-.W± .001 Y=76.49- .77X 

+.G6±.04 IY=21.33+2.03X I 

+.Sl± .021 Y=5.9s+ .66X 1 

+-W± .0011'~H.90+ .iS~ I 
+.90±.01 1:=1.61+ .25X 

+.46± .05 

PtTCe1lt'j I I Pccent
2.42 -to. 91±0. 01 Y=3. 49+0.74X 

L" I +-"±.M IY--'.os+ ."X 
.69 -.9'J± .01 Y=2'.!.25-.22X 

.75 -.W± .002, Y=77.76-.S1X 

4.93 	 +.58± .051 Y=20.58H.04XI 

.76 	 +.83±.021 Y=6.19+.ti5XI 

+.92± .01 IY=16.83+. 75X1.~5 
..9 	 +.91± .01 IY=1.17+ .27X 

+.51± .06 1.:....____..___... --..······1 

~ 

36 heifersI 	 8 

~ 
II: 

" ,) c..m"ffl' I Standardan a • of l'Orr'lation Estimating zerror of werror of I d < b equation I­
estimate 

2.52 

,.~ 
.65 

.95 

5.09 

.79 

1.90 

.:;6 

an pro a·
ble error 

+0.94±0.0l IY=2.73+O.7~X 
+.72±.OO jY=-2.12+.1SX 

-.91± .021 Y=2l.4\l-.20X 

-.W±.002 Y=77.50-.SOX 

+.TJ± .05 1 Y=21.67+I.tlSXI 

+.81±.01IY=5.04+.69XI 

+.94±.01[ Y=14.2S+.7SXI 

+.Sl± .00 , Y=3.2S+ .23X 

estimate 

..Puttl// 
2.10 

1.62 

.04 

.75 

3.98 

.73 

1.58 

.82 

fZ
t-i. 

td 
~ 
t:< 

~ 
~ 
Z 

Z 
~ 
<0 
I>:) 

0> 

~ 
!'Il 

~ 
+.32± .10 '1..........-_........_.-.._--. 
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ES'l'IMA'rION' O'p'rRE COMPOSl'l'ION OF BEEF CAnCASSES AND CU'l'S 15 

sample. 'rh<,y wert;, also COI'related with the percentages of protein 
and water in the same sample. 

• lfigure 4 is a scatter diagmlll showing the relation between the; 
cthCl'-cxtmct content of the edible portion of the ninth-tenth-eleventh­
rib sam pips and that of the edible portion of the dressed cal'(~ass. The 
regression line Ilnd its stn,udard errol' arc also shown. In table 3 are 
111'l'sented the coefficients of eOI'l'l'lation, with their prohable enOl'S, 
indic!Lting tho l'l'lationships that existed among the 120 cattie, B4 
steOl'S, n.nd :36 heifel's. In flU three groups the copfficicnt exceeded 
0.90. For ItU the (:attle the coefIicient is the same and for the steCl'S 
practically the same as that between the sepamble fat of the three­
rib cut and the ether extract of the edible pOl't,ioll of the carcass 
(tahle 2). In the heifers, however, the ether extract of the three-rib 
cut was somewhat hetter LImn the separable fat as an 'indrx of the 
ethc'l' ('xtl'llet of til(' ('(lihlc portion of t\w eun·uss.Elqutl.tions fOl' 
esLimnLing the ether-extmct contl'llt of the lattl'I' (Y) from that of 
the Lhl'po-rib sample (A) arc nlso giv(\u in table 3. 

Of the three COl'rolaLion coefficients between the pel'eentn.ge of 
ether extract of the edible POl'ti011 of the three-rib cut and thi~t of the 
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ETHER EXTRACT OF EDIBLE PORTION OF NINTH-TENTH - ELEVENTH- RIB CUT I PERCENT) 

• 
FlOuml ~L-Rt'lation between ether-extract content of edible port.ion of ninth­

tcnth-clu\'enih-rib cnt ltnd cther-extru,ct content of edible portion of dressed 
beef carcasS. l';ach symbol, x for :;te('rs ILIIII 0 for heifers, rcprescnts 1 of 
120 ell rcasses. 
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eye mllsde, I1.lso shown in titble 3, only one, that for heifers, exceeds 
0,70, This set of coeffi('icnls, in gQncral, is the lowest reported on the 
three groups of CI1,ttle. up to this point. One would hesitate to make 
use of the ('quatio':ls presented for estimating ether extmct of the eye 
musde from thttt of the three-rib cut, 

'rhe dose rclittion beLwc('n the ctheT-extmct content of the edible 
portion of lht, U.ll'('('-Tib eut und thtlt of the dl'('ssccl carenss, and the 
rdatively lo\\' ('orl'eIMion bt'hn't'll the former nnd the eLher-extract 
eontent of the PYt' musdc of the three-rib ('ut, suggcst that the last­
Ilwntion('d fndol' would not be highly useful in thc estimation of the 
ether-exfxn('t ("onl('nt of the c>dibl(' portion of the dTessecl (,IlI'cass, 
This \)eli(,r is Hubstnnlint('(i by 1'('l;uits giv('n in table 3, 

Ir th(' ('oll~('nt of one COmpOIl('llt, sueh itS protelll, clln be estimated 
with slLtisfllctOI'Y lL('elll'ltcy from tilt' ('on\('nt of anothcr eomponent, 
sueh as dl)('I' ('xtmel, in ment-('olnpo;;ition stucli('s, obviollsly th('1'C is 
ml1rk('(1 saving in work and ('xppnsp, Cons('(lllentiy, detel'lnintltion 
wns mnd(' of the r('llltion h('tw('PIl th(' p('r('entftges of ethel' cxtmct llnd 
pl'oll'in in the ('(libll\ portion of the' thl'('e-rib cut, the thr'e£' gl'Oups of 
cn.tlIc 11gnin hping ('onsi<lp/'('d, In all ('n.st's the reilltionship, although 
lwgativp, "'!HI ejo;;(' , thr ('oeIri(:irnt of e01Trlation exceeding 0,90, 
It is itppUl'rnt from thes(' 1't'Sttlts that thp pl'otrin contont of the edible 
POI'l.iOIl of lhp n.inth-tellth-elt','enth-rib eut of beef can be estimllted 
with it fnidy high drgTP(~ of l\ccul'ttcy froll1 the ether'-extmct content 
of til('. edihle pOI'lion of thp snm(' snmpl(', 

A study I1lso WitS made of lll(' corl'eln,tion b('twr('11 tho perccnttlge 
of {'thor l'xll'lH't of til(' ('(Iibl(' pOI'! ion of lhr thrce-rib cut and the 
percentage of watC'L', 'rh(' relationship was repr'csent('(1 by the co­
('fTieicllt of -0,99 1'01' (,lwh of th(' thr('(' gl'OUpS of cattie, and the 
stn,ndllrd errOl's for us(' wilh the l'stimating equations WC'L'e low, Obvi· 
ously, instrlld of b('ing detpl'mincd by means of actual analysis, the 
waU'(' contc'nt of thp ('(Iibl(' portion of thr thr('c-rib cut cn.n be estimated 
f('olll the l'thN-p;dmet content with little s(l('/'ifice in n.ccurncy, 

I'HOTEI;:'; 

Pl'Ol('in 1Illqu('stionably is the priMipal Ilutritive C'onstituent of 
HIPat fol' which eonsumel's plII'ehuse thllt product, There is great 
n('cd, lhrrc,forp, for satisfnetor~y Ill('thods for ('stilllll,ling the protein 
eont('nt of til(' dr('ss('(1. C'l1l'('nss, In studies ll!1.ving this objective, it. 
was found, f1':; shown ill 1.111>1(\ 3, that the corrclntion eOl.'fficicnts between 
thl.' per(,pntage of protpin in the edible portion of the ninth-tenth­
plp\'t'llfh-rib (:uL itlld in th(' dr('ssrd efll'Cn.sS we1'('. mod('rately high, and 
the stl1ndnl'd l'I.TOI'S for use with the ('stimnting equn,lions rOITespond­
ingly smllii. 

WA'I'EH 

\\'nU'r is pr('s(,llt in frl'sh IilC'lLt in g;reHt('r propol-tion t.hnn nny otilPr 
eonstitu(,llt. Sin('e th(\ (/ifl'('I'('rH'e hetw(,(,1l the total contrnt and the 
wut('t' eontpllt i" dry I1lnt tN, which inelud('s the rpllttivelyexpensive 
Ilull'iPllts, it i,:; illlportnllt to hil.\'(' n, rapid, satisfnctory method for 
cstimating til(' willcr ('ont('Il t of the dl'ess('(1 C'al'(ms'>, In the three 
group;; of en,ttll', tl1(' ('oIT('lntiolls brtw('en tiw watel' ('ontpnt of the 
edible portion of the lhl'pc-db snmple ill1d lhill of the drcssed Cl1rcnss 

• 

• 

• 
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ESTIl\{~TION OTt'THE COMPOSITION OP BEEF CAHCASSES AND OU'l'S 17 

were high,' exceeding 0.90 in each instance, The water content of 
tho cd ible portion or the throe-rib cut is highly useful, therefore, for 
estimating the wutor content of the dressed-beef CUl'CUSS, 

It has been shown that tho protein content of the edible portion 
of Lhe ninth-tenth-elevcnth-rib eut could be cstimated from its ethcr­
extl'llct content with a high degl'ce of accul'ilCY, Study was also 
made of the rolation between tlw wnter content of this cut nnd iva 
protein content, As shown III table 3, the vnlue of the pcrcent~ge 
of water in tho throe-rib cut ns IlIl index of the pel'Celltngc of protein 
waG not so grent ns the "alue of the ethel' exLrnct, However, tho 
diffel'cnce botween tho two indices wns smnH, 

ASH 

As pl'cviolisly sLated, "Ill'iati(}ns in total ash content of moat arc 
not of such gl'l'at significallC'{\ ns the proportions of the various cle­
ments in til(l ush, Y(·t conditions may arise whieh mnke it desil'llblo 
to know th(l total ash cOllt('nt of each of ccrtitin beef cal'cnsses, or at 
loust to huve estimates of thut componont, In the, light of correla­
tions reported in tuble 3, hOWCVl'l', it docs not app('!u' that the ash 
content of the cdibl(\, meut of the ninth-tenth-e1cventh-rib cut is a 
satisfaetory index of tilat. of the edible meat of the dressed beef 
cnrcass, 

FATNESS 010' DUESSED CARCASS IN UgI,,\TION TO TH....T OF Pntll.....Uy CUTS 

In dct('l'mining the rchttion of the fntness of the edible portion of 
the dressed curcltss to that of 11 primary cuts, 22 of the 120 cattle 
constituting the second group were used, as alreudy stated, The 
fn,tness of the dressed carcasses, as represented by the ethcr-cxtrnct 
content of the edible portion of the 22 right sidps, vnried from 21.4 
to 44,S percent, SuppleIlwlltary to study of the rclutions between 
the earcass and primary cuts, eonsidcmtion wns also given to two 
subsamples of the standing rib as indices of the Ctl,rcass, These 
subsamplcs W('l'O the ninth-tentll-elevellth-rib cut nlld the sixth­
sevl'nLh-eighth-l'ib wiLl! the tWl'lfLIi-rib cut, 

'fho 12 steers and 10 hrifel's Wom ('ollsitkl'ecl as one group, Con­
sequpntly, fOl' the rillatioll betwpcn Pitch cut ILlld the cltl'eass, itS shown 
in tnbit> 'J, only olle codfiei(,llt is l'('portNL. All coefficients bttsed on 
dnt,a from tho 22 eattle w(,l'e adj ustNI fOl' the smnll number,. Esti­
mILLing l'qu!ltioIlS, bas(ld on all 22 citHll', ure !l.lso presented in tho 
tnbln, 

As IH'pviously indicatNI, th('l'(\ hilS bpl'n cOllsidcmble interest in 
tlw standing-rib ('ut, und portions tlH'l'eof, fiS samples for represcnting 
the> rnLil'c dl'C'ssrd brC'f (,ILI'CIlS!>, In 1;11(' wOI'k 011 the 22 cattle tht~ 
oPPol'fiunity WitS pl'o\'idrd to obtn,in flll'th('1' infol'nuLtion on the use­
fuln('ss o( thl' standin~ rib Il!> It ('IHe'nSH sampl('. Tho l'esults show 
that thl' l'l'ln,tionshi p is ('10:;(" nILhou~h not so ('lose as bptwc('n flnnk, 
hl'iskt't, 01' chut'k and c1I'psHPd ('ILI'('IlSS, 01' ('Y(,H beL\\'(,pn thl' ninth-tenth­
('I(\v('nth-I'ib (,lit Ilnd til(' dl'('H~wd ('IHen::;s, At the other ('xtI-cme is 
till(' loin end !lnd the kitlll(')' knob, The ('ol'l'C'ln,tion between tho 
lat \'('1' and lhl' ell ,'('n'!s is (ISIW('iiLlty low Ilnd tho standard ('1'1'01' of 
eslillHLle outstandingly high, 



18. TECRNtCAL Btr.tLETIX NO. 926, U. S. OEM'. OF AGRlCUL'I'URE 

'TA 1l1.t1 4.-fh:lalioflshi1l8 betwew !at (elher·C'.tlracl.) contcut 0/ ec{iblc 110rtio,~ of 
dre8~~,d beef carCllil8 and the fat COlllell! of .V(lrIOU8 primarY cuts' 

1Ether ~xtrnct III ~dlble 
StandordI ponlon1-;stlmatlng('Ut etroro( -CClUlltiou ~stlmllto .. , • II Stnnd!lrd 

M~an d~vintlol\ 
",~~-"".-.-..---""---'---- ­

!'ucerU l'trctlll !'trCMt 
1.14 50.30 R.01 
2.00 ,43.58 7.2\1 
2.01 2'\.5:1 5.52 
2.07 :\8.118 6.[0.1 
2.a7 :16.00 0.·18 
2.112 ,la.~1 7,:14 
2.l:iS 17.·/0 :1.711 
;\.l-I :17.:18 7.10 . 
:1.:18 :1·1.37 7.0! 
:I.U2 15.H 4. III 
:1.11:1 :\2.01 '::.'0;
-I. ~>() :!I.OO I n. II 
·I.\)\) 80.01 0.11:1 

j<'A'ri'H,SS m' :\r~TI(:/,gNTfJ-EI.r,;\K""l·rr-Rm Cc'r r~ /{ELA'\'ION '1'0 TIIA'r 

OF O'l'IIEH eLl'l'S 

Th('I'l' iii Ul'g('lll 111'1'(/ 1'01' information that will make possible Lhe 
(lslimnlioll of t1H' fnt ('ont('nt or olh('l' culs from a Clll'cnss WI1('l1 the 
fll!, t'ontl'llt of 011(' C'ut is knowll, The analytical wOl'k done on the 
group oJ 22 en.ttl!' provldC'd dn.tn. for milking It stllUY of the fl1tJ'pJlltio11­
ships b('.lwC'l'1l (,lIts, 'l'ht' Oppol'tunity was fllso furnished to t\('velop 
<'<{lIILtrOl1S [0[' {'stimnting il.ll· ('the[,-(lxtl'net C'ontt'ut of the stunding I'ib, 
C'huek, bl'h;ht, flank, fLiHI oth('1' (,lIts [rom the ctbcl'-<'xtl'ilC't t'ontcnt 
of tht' ninth·t<'lIth-rlc"l'llth-rib C'1It. FOt, t1\('s('. 22 C'aWe the mean 
(H' 1.'('(1 Il.tng(l of ('lia'!' ('xtl'lwt in 1IlC' ('(Iiull' portion of the ninth-tenth­
(·\('wnlh-l'ib (,lit wns 88.70 unci the stlmclard deviation fJ,53, 

In titbit' 5 fl['(, shown, in dt'C'L'(,flsing 01'(/('1' of mabrnitud(', cOI'I'{'lnLion 
('O('ffid('nts with pl'obnl>h' (,1'I'Ol'S fol' the relationships b('hvl'('ll the 
rH'I'{'('utn.gl' or ('till'" l'xtl'(tct in the ('<lible pOl,tion of the ninth-tenth­
(·ll'"pnth-rib ('ut nud P<'I'(Il'nlttg<';:> or ('th(,I' l'xtmeL ill til(' l'diblc PO.l'tiOIl 

'I'.\fll.~; ii, ,--Ul'ililiOIl.1itifJs/J(!ilt'frnflll (1'Iht·,.-t'Jlro('ll fOlllclI/ of edible portion of nill/h­
(ertih-(·{t'I'I:IlIIt-rib ClIt allli [be F,t ('on/cltt of -illdicated ('/lls 

gther rxtrnct III;' ~n('~I'il'~'L ! 
"dibl" portion(l~om'hl' ; 

('lit lillll.llnd 
pn,hIl1J1,'

{'rrnr 

I'rrrwi
('llll!'k . "'O,lJ.I:l;.O.fi~ fi••j2 
Iitt\lltllllR rib + .~H:l;. .OJ 1i,~S
F[ank . ,. ,SU±: .IM S.!17 
Brfilwt . + s.<{;I;: III 7.2(i
lihnrt lulu 1- .l\-l-r 1>1 7.10 
::",I\'d "JIll + ~J1: ,,", 7.;\1
1l0l1U.1 with shauk + "i "A tv. :1. 79 
Hhth·s~v"lll1\'righllH\Vl'1I!11 rib Cllt + .;·Ij h:" 7. III 
HUIII!) . . •. + ;.t", (.,;, 757
Lt)in ('fld . ... 71", IY; 0, \I 
I"nn'~hl\lIk .... -I' liIi;!: .11:1 ·1. III 
Kidrll'Y !;nuh t ,~j!., 21 li.n:l 
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E8Tlt.{A'l'ION O};: THE COMPOSITION OF BEEP CAHCAS\}ES AND CUTS 1.9 

oj 11 priJnll-J'y C'utsfrom the. beef carcass. Also given ure the equntious 
dt'vclopcd for ('sLimMing the fat content of th(' \Tarious primary cuts 
from th'tL of the llinth~tenth-clc\,(!Ilth-rib cut. The wide \'/ll'ju.t.ion 
in these relationships is tl()towol'thy. Although tho ether-extl'uct (!Oll­

t('lIt of t11(' ('dible portion of aU or most of the other cuts could be 
('stitnll.ted.lI1o['(' 0.1' less snlisfll.ctorily from that of tlw niuth-i<mth­
('l(\vl'ntb-I~ib cuL, it is ol)\~ious lhut this is not tl'liC ill tlw ens(' or tho 
kidn(\y knob. 

S(JMMAHY 

'I'h(' composition of It tn<'at animal Ilt uny given stuge of devolop­
nlC'tlL is of inteJ'('I,t to the pl'o(iuc'('l', pit('k,,!', I'{'tuilel', ilTld especiallY tho 
cOI\SlIll1l'l', W()l'k('l'S in Uw fi('ld of livestock fUld l11{'nt l'eSNl.l'ch 'have 
I\('NI of rapid, ('('onOmi('lli Hlethods fot' ('SliIl111ting tIlt' eomposiUon of 
('I~,'('n!-\S(lS and rul'l, Stufii('s w(')'(' lh('rt'fol'(, ('omludNI to c\ot(,']'mine 
Ull' I'elaliollf;hips beLwN'J) ('(,l'tnin {'om position flU'tOl'S and to d,wclop 
lIlPlhods for C'aUml').l1ng such fll('\\)1'8. Cfu'r.nSSt'S of 197 euttlo were 
inV'ol\'t'd, 

Th(l \lwllioc\ gin:'J1 in Uw outliu(' of tht' llnUollnl Pl'Oj('(,'t, Coopera­
tiv(1 ).[('ilC III n'stigations, W'1l~ (,01plo,5'('(1 in :WptU'1I ting the dressed 
('fLl'('U.,o;;S('S into prim/tty ('tits, Physienl fuu1.lyses of the ('uts .fl'OI11 the 
right sid(' only W(\I'(' llln(\(', Ch{'mi('id Il.llo.lyses or the cdibl(' poetions 
of the ell L"i 1\,1~() \\'('1'(' mnde by lht' J1)('lhodf' of lh(' As:;oeinti.on of 
Of1i('illl Agrieutlul'fil Cl){'mists,with ('C'l'tuill modirieatio!ls, The. 
following 1 ('suit" W('J'P ohtll.iJ)('d, 

The ethN'-('X[I'iH't ('onlf'nl of the' ('(libl(' pOI'iion of the ninth-::'tenth­
I'/t'v('nth-I'ih (,lit WitS \'<'1')' e1oselYI'('}ttlNI to thn.l of tlw stnlldillg-rib CttC, 

1'h(' S('PilJ'ttbl('-f(tt ('ont('nt of th(' ninth-tNlth-(l!c"'<'lIth-l'lb Cllt. was 
Il YCt'y good il\d!'x of til(' ('tiJPI'-C'Xtl'!lt't t'ont('llt of the e<libl(~ pOl'tion 
! h('l'('()f. It was only sligh lIy I(·ss valuahl(l us n.n incil'x of the sepal't\!>1e
In Lof th(' c!n'ssl'cl ('!U'('USS fLlld of tbe. ('tht'I' ('xll'net of the. cdibl(l portion 
nr the d 1\':;$('(\ ('f\.('('ltss. 

'I'hl' (,()J'l'l'jiltioJ) l)(l{w(lpJ) Pl'l'('pntngl' of sppnJ'll.bll' )('Iln in the Iliuth­
ll'lltlH'L'V('lllh-l'il> ('ut fUll) tlra!' of tIle ('!~I'(,HSS WitS higlwst fOJ'ste{'l's, 
JOWI'st fOl' hl'iff'I'S, ltud in l ('I'JlH'd ill l<' fol' SU'('I'S 1\11(1 !J(·i[(-'I's IlS olle 
group, In t!ttl lwifel's lh(' USI' or the' h'nn nl<'ot (If t)u' thl'('{I_.rib ('tit fOJ' 
(',H iml1.tillg thil.t. of til(' ('j) I'('ass npPNl.l'('d q tll'S! ionn bl(', As!tn indl'x 
of Pl'olt'ill ('onll'nl of thp (,dibl(' pOJ'tion of till' til'PSSNt (,fU'('ilSS, llll' 11'1\11 
InPHt of t[I(' tht'e!."J'ib l'lIt WtlS sOlnl'whnt 1\'S5 vtl.luobl(l f(ll' sll'PJ's ttnd 
\tPif(,l'f; tOgt'thN n.nd ftj(' SIN'I'S nlollC', hut !lim'(' nlIUllhl(' fol' heifet's, 
Ihull It;; nn ludf'x of St'PllJ'llhll'-ll'nn {'Oll\l'1l1 of tIl(· ('U.J'(')l:-l:-;, 

III ('ompurison with {'(l('ITki('nts obtllilH'd fl'om tiJt' stut/it's On 
!'H'plu'nhlt> fill find h'nl1 of (!It' lhl'('('-l'ih ('ut, t h(-' ('O<'Ili('i('nls fol' boue 
of thllt sumpl(' HS l'pitlt('(1 to bOIH' (If the' {'ar('lts,; \\'(1['(', on the' whol(I, IH'XC 
to lo\\'('st in nU\~\lit tld('. Yp( they Wl'I't· sHfli('iC'll tl,v 11l1'~(' to indietl te 
It Ilsl'ful I'p\n.lioll"lilip, . 

'1'lw J'(·In.ljoll 1)(>( \V('('ll Sl'j)ll.t'n.ble fat of tlIP ('11I'('ilS:; Ilnd ('thl'I' l\xtl'llct 
or lhl' l'dilll(, pOI'liOIl lhpl'('of WfiR "('t'Y ('\0";1', 

P('l'r('ntll.~1' of ,,[JWl' ('xtrn{'\ in IhI' ('(liIllP portion of th(' uinth-lpnlh­
1'1(\\'Pllllr-6b ('ut WitS hig:hly CtIlT£'llltl'd with thnt of till' dl't'SSNI (,ilJ'(~IlSS, 
Fol' h,·ifc'!'" it wus n Iwt(t'1' iwkx of NitC'I'-('xtl'net (,Olltl'ul of the' pdibh· 
portion of tlrt' d('('ss('d ('nl'('IISS tl\lln \\'US nIP s('pflnlbk· fnt ('ontt'flt 
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or the three-rib cut, Tho eorrl'lll.tion bctwl'l'tl l'thl'l' cxtrnct of the 
three..:.rib sflmpl(' and that of the l''y(' nnlscle WllS rt'iativ('ly low, 

Tbe prott'ill content o( the cdihlt' pOl,tion or the thn'l'-I'ib cut was 
dos('ly l'da,led to the ethcl'-l.'xll'nct content; (WN\ mon' ('\()Sl\ wus the 
\'('JM;ion of the Witter conh'nt to \.Ill' IltUer, . 

iletweel\ til<' pl'otC'in c(mt('nt of tllc edibJp pOI,tion of {hI' ninth­
lcnth-c!e.v('lllh-rih cut and that of tilc <11'{':;:;('(/ ('itl'('[l·:;S .tilC'. ('ol'l''''n,(.ion 
WllS mod(,I'atl'ly high, lltc' co('fIldl'uts l'IL!lgil1g from ';·0,8 t±O,04 to 
-I-O.S{±0.02 f()l' st.l'~·rs, lteifcI's, itnd the two S('X('S us Olll' group, 
[[OW('YN" walpr cOl\«'nt of HI(' t1lrc(·-rib sample WitS a distincth· 
IwltN' indl'x of Willel' content of til(' pdilJlc. P()l'tiOlt of lhf} Cal'('I1~~, 
'1'llc e('Jntion ot'Lw('(l./1 \\·ttlP[' nllll fll'otl'in of th(1 Llll'l'l'-I'ib sll.rnplc WHS 
clos(" but mol'!' so fOl' :;('('1'1{ nnd foL' stt'I'I'S nnd lH'ifl'I'S llS It group 
than fol' h('ifc'J'B, -

The cOI'['(,lnJiOIlS i>(ltW('('1l HRh ('Olll('llt of the ('(/ibl(' pOl'lioll of the' 
thl'('t'-I'ib ('ut nl1t! lhnt of tiJ(' ('Il/'('m;:; W(,I'(' low, illdicntillg tlmL the 
fOnllt'.I' is of little' -vallI<' fOt' l''ltinmLing lIln 1l1.ttPl'. 

In tlw study of :~~ sb'PI'!'l Hnd iJl'i(('('s, Illll(\e to dl'(('['ruifl(' th(' CIOF;('IH'SS 
of (,(,Jillion h~ltw(,(,1l pi I!C'I'-('Xlt'Il(,!' ('onl('IIL of Lilt' ('(lilllc'port,iotl of 
vn!'iOlls ('Ols Hnd thM of Ih(~ ('IUTIlSH, I1fl.Ilk l'tt.nkNl (i('sL with bl'iskd" 
dlll('k. ninth-ll'nth-ph'\'C'nllt rill, nod standing .l'lb following, bllt nl! 
with ('ocfliei('nll', ('x('l'e<iing +O,!lO, LpsF; dosl'Jy I'('\u(pd W(,I'(1 the nnn'] 
(11\(1, rOllnd with sl 11111 k, ,.\tort loin, 11nd sixth-s('\'pntlt.('ighth-lwplfth­
['il> ('uts. Still I(';{$ \'lllullbll' ns indi('l''; of ethp('-('xt I'II('!: eontNlt of tlte 
<"1l('(,!I...C;S W(II'(' f()!,(lsi1ltflk, ('until. loill ('lid, nnd kidllPv kllob. 

Tn lh£', gTOlip of 22 sh'P!';; IIllcllwirt'r>l, ('\tuck was ,nost ('losely 1'('lltled 
to til(' ninth-tellth-(\IC'\'('llth-rib ('ut with J'('spPct to ('the('-extril.ct 
content of ('dibll' portion. Stt1ntiing rio and flank followed rather 
dOR!'\V, with no difl'cr('lH'p O('hVPP11 tlwm, 'Pile INt!>t rchtt.ioll wns 
found IwbvN'n kitlncy knob lllHI the three-I'ib cut. 
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