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One of the basi.e problems confronting breeders and research workers v1ho . 

. iire endeavoring to improve carcass quality in sni:ne is ta n1eans of measurinfv 

the p1~oport.!on of tat to loon in the carcass •. 

Recent iiOrk with guinoa pigs reveals a close .assoc.iat.fon between ·the. 

spooific gravity and the fE1t ecmtent oi' the eviscerated enrcnss. Several 

· studio$ 1n :man have indicated. s strong relat101u1hip bet.weecn speci:f'ic gravity 

and obesity. The loYJ d.ensity of: feit when corn:Jif".red to other body con11onents 

· indicates that there should be o high relationship between the tat con.tent · 

and the specific gravity oi' the pork carcass. 'l'he purpose of tl1e present 

stttdy was to investigate the possibility ot using specific gravity as.& 

measure ot the fat content 1n the pork eercnss. 

In: 1.ltis study data from 66 pork carcasses were analyzed statistically . 

to determue the re,l.ationship betiveen the speeitio grs1rity of the carcass and 

oertain pnysical characteristics. On 32 of tb.e carct11sses an analysis was 

mad~ to determine the relationship between the specH'ie gravity and the o:hem.ieal 

com.position of tho carcass. 
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REVIm:T O LITER/. E 

A search of tho li t oreture reveals that spec11'ic gravity has not been 

used to measure the fatness of the pork cercass. wever, studies with other 

pecies of animals have sho m fat to be the most variable body compons:nt and 

to largely determine the density of the carcass. ~tudies have indicated that 

fat is th moat vari .bl co ponent in the pork cal'cass.. If pork fat exerts 

en influence on carcass density similiar to thot shown for othor species , then 

the specific gravity of a pork cercas would be an indirect measure of fatne~s . 

Rathburi snd Pace (1945) de&cribe a method for the determination of carcoss 

specific gravity of @linea pigs by water displacement . They present data 

on 50 normal mature anL.iials for hich the specific gr·-vity of the eviscerated 

body ranged from 1. 021 to l . 096. he fat content of the c~rcasses varied from 

1.5 to 35.8 percent of the body 1e1ght . 'rom this study variations in body 

fat appear to be lar·ely responsible for differences inc rcass specific 

grevity . The correlation between ether extract 2nd specific gravity of the 

carcass wns - 0. 972 . , -1. regression of ether -extract on specific gravity gave 

t he equation ( ether extract : 5•135 - 4 . 694) . The standard error of the 
sp .. gr. 

regression was 1 .87 percent ether extract. 

, orking rith the •inea pi g • . .!orales et al. (1945) obtained spe.oific gravity 

values for each of five conponents of the carcass . he value obtained were: 

fat . 921 , bone 1 . 43 , nervous tissue 1 .05, skin 1 .06, and muscle l . 066 . These 

workers made the follo ing assumptions : {l) fat is tho caress component subject 

to the widestvariations; {2), usole , skin, nd nervous ti sue (in the adult) 

are constant fractions of the mass of bone; and (3 ) the densities of skin and 

nervous ti sue are approximately the same as that of msele . Using these 

assumptions these workers developed equations for the gros s compos ition of the 

guinea pig carcass from knowledge of: (1) the carcass weight {2) the carcass 



density; (3) the densities of fat , muscle , and bone (4) and the ratios of 

ru cle , skin and nervous tissue to bone . Theoreti al values of total body 

fat were caloulateQ by the use of these eiuations for different carcass spec i

fic gravities . Those values when plotted against specific gravity formed a 

curve which hen compared to the regression of athbun and Pace (1945) sho ed 

a constant discrepancy of sli ·htly ore than the standard error of the re-

gr ssion which was 1 .87 percent ether extract . Thi s slight descrepancy was 

thought to be due to some suall undetected error in the ethod of csrca s 

spec ific gravity determination . 

Pace and Rathbun (1945) in a further study of their guinea pig data 

sho ,ed that the ratio of vater an cheru.ce.lly cor:ibined nitrogen to body ;ei ght 

i s con.st nt when calculated on a fat tree basis . , ater •as found to consti 

tute 72 . 4 percent end che 1 ally c-0 bined nitrogen 3.52 percent of the body 

woight . 

Behnke et al . (1942) obt ined values of speeit'ic gravity on 99 healthy 

Navy men rangi from 20 to 40 years o age . These workers concluded that 

corporeal density can b accurately measured by specific gravity usually 

within . 004 of a unit by the method of hydrostatic weighing , provi ded a 

coITection is made for air in the lungs. Values of specific gravity for this 

group of men ranged betieen 1 . 021 and 1.097. Low values for specific sravity 

indicated obesity and conversely high values indica.t d leanness . lndi vidufll 

loss in . i cJlt through exerci se and a restricted diat s associated nith an 
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increase in specifi c grevity. They also fo d that a difference in circu..'!Jlf'er

ential measurements or chest and abdo en served as a criterion of obesity and 

was correlated v,ith speci1'1c gravity . Var.iation in percentage of bone in rela

tion to body weight , excluding fat, had a negligi ble effect on specific gravity. 
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Behnke and !telham (1945) in a further study of cor oreal density as an 

index of obesity , obtained specific gravity values on a oup of football 

players ihos average Je ~ ht ms 200 pounds . The average specific gr•ivity of 

these men was 1 . 080 . according to the height -weight tables of the J..rrriy n li!l.vy 

these rnen were unfit for litary service , but according to their s pecific 

gravi ty and thoracic nd abdominal measurements they were in the prime of 

physical oond1 tion . 

~rom data on growing boys ..:..ook (1929) showed that specific gravity increas

ed from about 1 . 000 at five year to about 1.040 at nineteen years of age . Re 

attributed t his increase partly to the increase of muscle , bone , and mineral 

cont ent ot the bones , and in part to the in&bility of the younger boys to 

exhale co pletely. 

hoyd (1933) found that specific gravity increases rectilinearly with both 

stature and ge . She considered a low specific gravity to be an indication 

of obesity in the mature individual . 

In developing an index in cattle for t he relationships of body dimensions 

to eight of the animal , Yapp (1923 ) usod a volumeteric met hod to deter ine the 

specific gravity of ll cattle varyi ng in age , weight, and condition . He found 

the ean specific vit r of these ani~als to be . 9694 and the ranGe of snecifie 

gravities to be from . 9305 to l .• 0194 . He mak.es no mention of a correction for 

trapped air in the lungs or i.ntestinal ses hich s hould be made to g ive the 

true specific gravity of o. live animal . It is possible that the failure to 

make t his correction 1ould account for these s pecific gravity values of cattle 

being l r t han t hos e found by Ratbb\Ul and Pace (1945) for the guinea pi g and 

Behnke et al. (1942) for man. 

Mitchell and llrunilton (1929) state tbat on a fat free empty v eight ., nuch 

of the variation in composition of a pigs carcass disappears . This indicQte 



tlSa't the variation in carcass eo:eiposi tton is largely due to varying pereent

ages of fat. In fact after a neight of 100 to l 75 :pouds uaa reaohoo. under 

. ; .:_. .. 

sition of pigs on a fat tree 'ha.sis was remarkably constant and tmaffeeted o;i 

5 

the system oi' teedinfl. The .tat free composition of the carcass ohe1'f1eteristio 

of maturity: eons~sted or '15 to 76 ;percent 1i1a'ter.. 20 to 21 pereent crude protein, 

and approximately 4 percan1t asb111 

Soott (1930) states that the dep'th of fat. covering on a pork carea.ss 

exerts a considerable influanoa on the pereentage of wholesale outs yielded 

while !at outs increase in !)el'Centage of the total oorc@.ss. The longer the 

eareass upon which a lta;i,ror of fat is distributed~ the less is the effect on 

carcass yield perceniages~ A$ depth of fat eovering inQreases, the percent-

age of tat in the tf'lt tissue iner-oo.ses and tlle pereentage &f' moisture and 

protein in the fat tissue dec.renses. 

On 60 hogs ranging in final vreig,h't frora 95 to 250 !J&Wlda,. Hankins and 

Ellis (1934) found a oorrela'tion of .S4 beti11een: the pareentsge f.a't 1n .the 

total edible portion 01· tl1e carcass and £iVOJ'age oo.ekfat in milim-eters. A 

re~ession equation ealouli,ted for this relationship Ui.lS - rat in total 

edible portion of caroass • 22.45 ;. 6.91 X (ave .. backfat thic.kness ). ~ 

state that this relationship appears linear when applied to carcasses mth · 

baokf'at over l.5 milimeters. The eo1-?elatio:n coefficient, betHe&n the f'et 

content ct the trimmed right h!lm and the fat conten"t o'f the edible port1on of 

the earcaas ims .95. .Average bccltfa.t thickness when correlated wit~ chtll~l
weigh.t .an.d left{S"th o:f 0};!.r0f.l.S8 yielded eoeftie:lents ot .6? and .40.,- respeo:t,ively .. 



On 214 hogs , will n and Krider (1943) obtained a highly significant 

correlation of ~. 42 bet een the co dition (fetness) as deter ined by the 

visual observation oft live hog and thickness of baokfat on the carcass . 

In a l ater study these · orkers report little or no correl~t1on betwe n the 

fatness of the pig end the development of the loin eye mu cle or the lean 
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area in the end cut of t he ham. Ho ver • the area of the loin eye use le 

correlated with the wei ght of t he ham (,'.28) and with the lean area in the end 

cut of the ham (,' . 53) es found to be hi g significant . Certain breed 

differences in carcasses nere noted . 

According to ~cMeekan {1941} the total ieight of bone , muscle and fat in 

the bacon piD carcass can be estimated with high de •. ree of accuracy fro 

the eights of these respective tissues in either the loin or the leg. ~ 

combination of these two cuts provide even higher correlations in each case 

than either alone . The correla tions between the combined cuts and the carcass 

i1as ,'. 92 . f . 98, f . 98. respectively for bone, muscle, and fat ~ Uarcass easure

ments taken before cutti , were s hown to be mainly indicative of skelet.e.l 

develo ment • 

ner and l nkins (1939) in a study of ham conformation found that 

variations in ham confor tion :ere due to combinations of factors rather 

than to si e factors . Percentet e of fa~ had more effect tllan any other 

sin e characteristic studied . 

Dickerson et sl. (1943) analyz ed data on 278 oland China hog s slaughtered 

at 225 pounds to deter. 1n the relationship bet 1een oarca s conformation and 

value per unit of 11 e weir;ht as calculated from the yields and rices ot 

wholesale outs . eaaure ents reflec ti externel confor ation indicated 

differences in fat t 1 iok:ness ~ and in length o f bone and scl r ther than i 

muscle t hickness; and hen<.:e 11ere less acc.ur te t han ea.surements of muscling 



'for predicti . v lue per unit o live uei ght . he best 1'!1Casure of mu cling 

for holesale euts wa.s area of lean in • crossection as calculated from 
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m oircunterenoe and t hicknes s of haM. fat . nrea of loin cros section indicated 

muscli and value more accurately than did har.1 area , but required mutilation 

of the trimmed loin. 

Hazel et al . (194:5 concluded , !'rom their study on 152 bar:ro.s avere, -1nr: 

225 pounds hen slaughtered,, th. t carcass confo tion can bo ehcnged onl 

sl.ie htly by varying t he o,rth rote . They state t mt little is gained in 

genetic or nutritional studies by eliminating that portion of the variation 

in carcass measure ents hich can be attributed to the observed variation in 

growth rate . 

nkins (1940) in a study ot carcass characteristics 1n rel~tion to 

type of hog showed a difference of t\'m-thirds of a grade be t ween the small and 

intermediate and bet een the intermediate and large t ype (fed to the ame final 

weight) . The difference bat 1een lurge and i nter ediate t ypes in carca a yield 

s small and not significant . However• between t hese t o t · ·pes and the s 11 

type the differences ere highly significant.. The increased gross yield of 

th small type hogs 'Was a soociated •rith increased tatness .. Thickness in back

fat , and plumpness of hams inoree.sed with a Chan ,.e in type from l arge to s all. 

hs type varied from lar e to small , there , ere incre ses in ·ields of be.eon , 

skinned baekfat .• 1 af fat, and fat trimmings . ~'he combination of baekfat . 

leaf fat , and fat triJlll;tings sho 1ed. hi,J:ly significant differences e o _ t e 

t hree types . On the other hand . with the incre ae in fatness • there were de

creases in yields o ham, loin and shoulder. 1-dtho h th carcasses of the 

large t ype ho •s yielded the highest percentage of the three most d ..,ired cuts 

they were t he 1 · est in I:1Brkot gr·E:de and close to the border line of soft ness . 
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,;eight of pigs as it E t'fects gnine an carcass qualities as tudied b:, 

Loeffel et al . ( l <J43) . ;1 ve verage pi s ·;ere sl • v.htered at t he folio ing 

we i ghts: 150• 175 , 200 , 225., 2 .. 0 , 300 , ::.50 a nd 4 O l bs . Carcasses ere 

dressed shippers le . essi yields v.~re computed on the b s i s of hot 

we i ght . our hundred pound hogs dressed 10 percent hi gher than 150 pound hos . 

The average backfat of 150 pound hogs ias . 69 of an inch as compared with 2 . 44 

inches for the 400 pound hogs . 'fhe amount of fat i nere sed fro 32 . 4 percent 

of the carcasses oi' the 150 powid hoes t o 55 percent of the carcasses of t he 

400 pound hogs . be 150 pound hogs contained 51. 5 percent of lean mu cle , 

while the 400 pound oup contnined only 34 percent of l ean muscle . The 

a verage eomposi tion of the c rcass of a hoc weigh! -~ 225 pounds as deter i ned 

by mechanical separation ies 44 .33 percent fa t , 45 . 48 percent l ean. 7 . 58 

percent bone and 4 . 20 skin . \Jhemical analysis on t hese carcasses r vealed 

that as hogs increased 111 ei ""'ht and fa tne ~rn t he percentage of 1'1S ter, protein. 

and ash in t he loin fl esh declined. No mater ial ch nge in f1rmness or pe.la

tabili ty was noted with increasin 1e i t ht . 

On 75 hogs ra ing in 1ei r ht from 99 to 342 pounds , 1arner et al . (1934} 

used the combined percentage y i eld of' cutti fat nnd bell y as an index ot 

f'at:ness and the conbined peroenta •e y i eld of untri ed ham and loin as D index 

of leanness . he co ined yields of t he two fat cuts ran ~ed from 14. 6 to 37 .1 

percent and of the t wo.lean cuts from 29 .1 to 37. ia: percent. he co'!l:b ined 

e i . t of cutting f a t and belly ,·,hen expre s sed as a percenttl',; 01' t he · a i r.ht 

of t he entire cold carcass and co1·related , ith the percent age of f t in the 

edibl e portion of the carcass yielded e co ef f icient o f. 91. 'l.1hi s g ives a 

ooeffici nt of deter , tion o . 83 . vhi ch means tm t 83 pereent o:f the 

variation in t he pereenta "e y i eld of the t wo fat cuts ,:-as aasoci ted · with 

corresponding changes in fat content 01' t h carcas • The correlat ion 



coeffici ent between the fat ccntent and the percentage yield of the tri ed 

belly cor.i.bined ,-.1th t hat of only the unskinned back fat ras /-.84. 

correlation betw en the l ~an cuts and the fat content of the edible portion 

ot the carca s &s -.,77 . ~. :fourth correlation i n this study was r.iade bet een 

the fat content and the ratio of the percontage yield of the two fat cut 

to the two lean cuts . 'l'hi s €?ft e coefficient of /..92 . 

Proportion 1 changes in the carcass conposition of the bacon p i g during 

erowth . s studied by ~cMeekan (1940) . Bono sho ed t he lowest rate of in-

crease . uscle riad the greatest rate of i ncrease up to 16 eeks when it 

was overtaken by :fat , the rate o:r ,1hich had been 1nereas1ne ost rspidly • 

.Fat maintained this hig her relative rate of increase , with the r esult t hat a t 

24 to 28 weeks ,, about 50 percent more fa t than .mtu1cle ias being 1 i d do m in 

the body . ,~t 16 to 20 weeks 1oat of the bone and nearly all of the muscle in 

the bacon pi ,_, had developed . t:or 1 1ei ght gains aft er t his point consisted 

largely ot fat . 
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Data on 578 Poland Ci hinas, 114 la ndrece • and 54 le ndrace oland China 

crossbred hogs ~ere analy~ed by Vickerson (1947} to determine the influence of 

heritable differences in r te and econor:,y of 1.a i n on the compo 1tion 01' hog 

carcasses . :Eat cuto , ratio of fat cuts to l ean cuts . and depth of b ckfat 

were used as measures of c&rcass f a t ne"o . Heritable vari at ion s consider ably 

gree t er f or the me-c:1sure 01' f 1;1 tness t han for the measures of m Cle and bone . 

The amount of variance due to tho additi ve effec t of genes was . 52 for fat 

cuts , . 59 for ratio or ft to lean cut~, and . 54 f or depth of backfat es 

co pared to . 29 for l ean cuts . The coef:t'icient.s of variability for the above 

tour ,easurer.ients were 8 . 1 , 10 . 1 , 11 . 5 and 3 . 7, respectively. 'ihile the 

heritability 1 s high for length o carcass ( . 74) and length of hind leg 

( . 58} both of whi ch are indice tions of bone growth, t he coeffici ent of variation 
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was only 2 . 8 . The coeff i cients o vari ability show a e ter omount of 

variation in the percentago of. f,,t cuts , t han in the percentage of lean cuts , 

Ieritable differen e., in rate of e11in i:ere rnostl • due to c hent es i n r te of 

fat depos i tion rather t han in rate of bone and m1u.cle owth. 'l'he ataly<,is 

o t h data by covLJriance gave results in agr o nt 1th t hose given above . 

'Xile genes ,ihich increased r te of ' in did s o by 1 creasing tho r te o:f fat 

deposition more than by increa .... i the rate of bone and musele deposition . 

Rapid f t deposit i on and lo~i i'e d requi r ements tended to be caus ed by the 

same genes , as shown by stron·: correl tions of the s il·es influence on teed 

requireirent 1th his o:t'fect on itcns indica ting fe tne r.s (-. 6 to -.7) and on 

yield of lean cuts ( . 6) . ~1. combin!.tion or les s acti it:i,• and l arge appetite 

as considered respon~ible for the hereditary association of' lo'l'ier feed 

requirement with more 1:api d fut deposit ion. 

,.inter et al . ( 1949) in a s tudy of the effect of the plane of nutrition 

on the economy of production ~nd carcass ·uality fed four lots of pi ·sat 

different levels of feed intake . 1 ~ .nimals fed the restricted diet through

out t he experiment produced the leanest carcasses and required less nutrients 

per unit of . in ~ ,hen maintenance 1'.'Bs t aken into account . rom these faets , 

it ·as deducted tpat less nutrierts are re~uired to produce a pound of lean 

meat than e poun of fot . The e work~rs st te"tf t hi deduction i s correct , 

then selection o breedin g stock on the basis of economy o gain should be at 

least somewha t effective ao a t~nn.s of selectinG ani la t ha t 1ill 1 1 a 

lean carcass . ·, These ~orkers recogn1:;;;e t h fac t t ha t thene f indinvs are not 

in acc ord :ith Dickerson (1947) . 
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Correlations ere used by zi.unan and ,1 tnters (1949) to study the -variations 

of 1rnscle, f t • and bone in 30 pork carcasses . ecbanicsl separetion was used 

to determine the mounts of these co, ponents. 1.verage backfet thi ckness hen 

correlated with the fat content of the carcass gave a eoeftici nt of ./-.179 . 

1,hen correlated ~1th l ean content of t he carcass the relationship was -.63 , 

These coefficients were signifi cant a t the l percent level. Dressi ng percent

age was highly correlated with aver ge bockfat t hi ckness (./-. 66}. The yield of 

the five primal cuts was not associated with dressing percentage . orrelations 

between the lean area of ham end lean area of lo i n were highly significant 

but neither of these easurements vmre signi ficantly correla ted t h lean 

content of the carcasses . lio"V1ever , when a partial correlation ias used to 

eliminate differences in carcass ieight , the correlation between lean area. of 

the loin and lean e ontent of the care ss ms highly significant . The corre

lation bet: een -the percentage ti ve primal cuts ond lean content of carcass 

·:as positiv and highly significant . Lengt h of rcass was not significe.ntl 

correlated with lean content of carcass. 1ght per inch of length divided 

by aver ge baoki'at thickness, was positive and highly significant when 

eorrelated 1th lean co.ntent of the ca!'cass . 1hen correlated 1th fat content 

of t l:e carcass this :t'eetor showed a highly significant and negative relationship . 

111th the variations in carcass vze1ght re ved by partial correlation weight 

per inch of length divided by beckfat and le n eontent showed a higher pos1t1v 

rela~ionship . 



.JOURvE OJ· D..TA 

The 66 oareasses used in this s tudy ere t aken trom the to groups ot 

hogs . 'l'he 34 oarea ses in Oroup I came from three inbred Duroc lines and 
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their crosses produced in the Swine Breedi Project at the Oklahoma • peri

ment ~tation in c ooperation ,dth the Reg i o1'l81 :.;wine Breeding Laboratory. The 

lines used in this study a-re lines 3 ,. 5 and 7 .. They have been bred es closed 

lines since 1938. 1945 , e nd 1945• respectively. The percentage of inbreeding 

in these lines are appr ximt ely 23% for line 3_, 15% for line 5 and 22% for 

line 7 . ~he line crosses were the result of crosses b et een these three lines. 

These hogs were on record of proformanee test and were f ed a standard ration. 

The 32 carcasses in Group II came from outbred Du.roe stock whi ch were 

individua l ly fed . ., This group of hogs co isted ot tour pi gs from each of eight 

litters . The hogs were fed so t hDt each pig would receive a ration differing 

in fa t content from t hat of hi s litter mat es . The r a tions contained . 2, 4. 8 

and 12 percent fa t . 



A. Slaughtering and vutting Me\hods:: 

J-.fter re chi " a we ht o.f tU5 to 235 pounds• the hogs were taken off 

f eed tor a period of 24 hours, then slaughter at the college abbatoir . 

The shrunk live we hts were ta.ken just prior to slnue;hter . 

The hogs l ere slaut;htered rogulation packer style; head r0"loved, jowl 

left on thee rcass , leaf tat ta.ken out, and the back split . 
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,fter chilling tor at least 24 hours , the carcass weight and the specific 

gravity s taken . The c rcat;ses were then returned to the cooler: tor approxi

mately 24 hours to allow them to reset before cutting. The effects of the 

chilli 

1943) . 

time and humidity o'f the cooler were not c onsidered (I.Deffel, et 1 ~ 

Both halves of the carcass were divided into the wholesole cuts; ha , 

loin, belly , and shoulder . he regul r hems ere r moved by cuttin two 

inches in front of the aitch bone at right angles to the shank.. The shoulder 

as separated by cutting across the third rib , perpendicular to the vertebral 

column. he loin was removed by cutting in a slightly curved line from the 

lower edge of the tenderloin muscle. on the hs m end, to a point a s near the 

backbone,, as pos sible on the blade em . The spareri bs were taken out and the 

belly tr ed to uniform width . 

The s houl ders uere tri ed "l:e York style , " the loin tri ed as uniformly 

as possible , and the hru:l skinned . ,-lpproximately 1/ 4 inch of t t was left on 

t he skinned ham and the loin. The feet were removed at the hock a nd the knee. 



B . Carcass easurements : 

All wei ghts ond neasurenents t'iere made on bot h halves o'f t he c rcass . 

except those in Tabl e Ill hicb \ 1ere made only in t he right half . 
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The measl.ll'e ents for backfr t an carcass length were taken in the chilling 

room. Ot her measure 

Length o carcti s 

ts iere taken on the cutting t able . 

s e sured from a point at t he forwarded e of the 

first r ib , to the lower po1·tion of the aitch b·one es thB CE.lrcass hung from. 

the rail . 

verage buckfat was determined from three meas rem.ants on each side of 

t he care as . These m~sure n to ,ere taken P£~r allel with t floor on a lev l 

with the third rib, th ·ltlst rib and the sixt h lumbar vertebr . 

The loin t as out at ~he last rib ancl t he rea of loin eye via a calculated 

as the product of the idth times t he depth of t he eye muscle et this point . 

The area of lean in the ha t'aee was ci.lculated a s the product of the 

widt h times the d~pth ot lean e t the oint o:r remo'.! al t.ros the carcass . 

~ne primal outs i ncluded, t he ban. loin, shoulder ~ &nd belly. the yield 

of these cut ,ere expressed asap re nt age of t he chil led carcas0 eight . 

he l ean cuts incl udod t he ham, loin, and shoulder and were e:xoressed a 

a p r ant g of th chilled carcass ueight . 

The fat cuts includ the belly and the fat trim. i. s these hogs were 

cut, t ho fa t trim would inclide ibat normall y is the unskinned backfat , clear

plate; cutting fat and ham tri.mminf;s . he fat cuts were also expressed os a 

ercentafe of the chilled weight . 

Dress1 percentage 1,as c omputed with t he shrunk live we hts and th 

chilled carcase 1eights . 

1eight per unit inch, and eip.ht per unit inch di idad by backfet (Aunan 

1949) ere also computed . 
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The formnla (Dicker on 19 6) -- Index : ( Yr) I- ( . 04,P ,/. . 4L I, . 2H -.5B - l . 5V) 

es used to compute t he carcass score . In this formula: 

Y - Yield of whole~alo cuts in percentage ot shrunk live e ht (·1) . 

r - relative price .• baaed on tho average ot the Chicago weekly quotations 

1'or the five year period . 1937 to 1941 inclusive . 

. (CircUJll.ference ) 
? - .dam p.l pness. index (length X 100) . 

L ... Loin eye mu cle index ( \"Jidth X depth of eye muscle) . 

muscle index { idth X depth of lean on .ha face) . 

- Deviation of sum. of the average backfat thickne s fro 

0 .1- 210) 
optimum -- 4 . 5 I, ( 40 ) • 

V - ck:t'at range {difference bett een t ckest and thinnest backrat 

easure ent} . 

The rela tive values given the various cuts in this formula were : loin 1 . 0 ; 

• 93; shoulder .ao; belly .so; fat trim . 35; and lean trim •. 53; (James 1948) . 

C. Determination of' pecif1c Gravity: 

Hydrostatic weighing ,. as described by Bathbun and ce (1945) in their 

ork 1th gu.in pi gs , a used to detor -1ne the carcass specific gravity o · 

the 66 pork carcasses used in this tudy . Little dif:fiaulty s round in 

usinc this nethod on pork c renos: s .. xcept that 1n order to faeili tate hand-

li ot the carcass and reduce t he size ot the tank needed, it vtas neoes 

to eigh t he carcas ses by halv s . 

ch bal ot the .carcass · s weighed 1n air to the nearest .1 pound th n 

aubmerged in. water and weighed to the nearest 5 grans . Care \' s taken that 

no air strapped under tho diaphragm muscle , in the .flanks, or in jo 1 let 

the carcass nppe r lighter than it really was . The ,ei ght in ter 11 con-

verted fro grams to pounds to the nearest t l1lrd decimal . 
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To weigh the earcass submergea in ~ter a tank 6 feet deep and 8 feet 

in circumference was used . A 1500 gram capacity set of Torison bala1;_ces 

were extended over the edge of a table placed across the openin~ for the 

elevator to the basement in the college oat labor tory . The tank was r ised 

to floor level from the base nt and illed ,1i th 'ater . .<;. heavy string 

·attached to a small hook VJas uspenned from the ba l ance to the • ater lev l 

in the tank. Each side i-;as suspended from the hook by th ham string into the 

ter and the wei ght t ~en ~ 

'.rho weights o f t entire care ss tros oom uted 1':rom the sum of the eights 

(wt . in air ) 
of the t wo sides . he formula . (speeific gravity :: 

(wt . in air - t. in ter) 

e used to calculate the specific avity . 
' 

D. hemical analysis : 

he r1ght ai e of all earca aea in Group II s analyzed chemicollT to 

determine the actual fatness of th carcasses . In order to s lvage as 1'11UCh 

meat as po sible the side s divided into tour separates which were l rgel 

tat. lean, bone and skin. Each of the separates were analyzed for . oisture , 

tat, protein and a .. he total co position 01' the s 1de ias computed t:rom th 

au of the anal1rses ot the tour se aratea . 

The 5 gram a ples taken for the chmucal nalyses came from a l rge 

sample (l/2 pint) which had been frozen to preserv the teriel from th tie 

or ut1ii.11g until chemical nalys1 could be made. The larger sa ples of each 

separate were t k n by er1n in,.; the n terial c rs ly. thoroughly mixing by 

band and g;rindi coarsely gain . The :material was again thorougbly mixed 

nd grOI.Ulii finely . As the fin ly ground matel'ial came f'rom the ill it e 

s mpled and pl ced. in seal containers to pr IV&nt aey moist e loss during 

freezing and storage . Prior· to takinc the 5 gram. plea the larger sa pl e 

,i s thawed and thoroughly nixed . 



li'or moisture deterMination approximately a • gr 1 sa"llt'le wa ieighed • 

dried for 12 hours fit 105° J, and re,Jeighed . he percent a ·e •;ei~ht lo•;s 8 

t a ken as ercent go moi ,;ture in th .,eparate . The residue from the moistur 

deter'1linat1on n1s shed at a te~1pera ture of 625° C f or 6 hours . The perc nt

age residue from ashing WO "' taken 3s the percent ee a.ah in the sepcrate . 

lfor fat deter:minution appl'oxima t ely a 5 gram s .:pl e was ~eighed, dried 

for 6 hours a t 105° c , extracted with petroleum ether fo 15 hours, dried 

a gain for 6 hours , and reT1eighed . The weight loss from the sartplc included 

both moisture and f a t. The difference in tht perce toge of this weight loss 

and the percentaee , ois t ure loss in the first sample re resented percent ge 

fat in the sample . ~his percentage fat was taken as the percentage of fa t in 
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th separate . Nitrogen was determined on the res idue fro the fa t det ermin tion 

by the Kjeldahl method . I'rotein was calculated a s 6 . 25 times tho tot 1 nitrogen 

content of the sariple . 'he percentage protein of the sample was t aken as the 

percentage protein in th senarete . 

Calculc tiom1: 

The mean , range , sta darc1 de i a tion , and coet ficient of variation w s 

aomputed for each of the c rcass neasurernen t s on both groups of c a rcasse s . 

Simple correlations bet een the other carcass nea suroments and specific gr vity, 

average b~. ckfot thickness , area -of loin aye. percentago prim.al cuts , per

centage lean cuts , and percenta .,e f • ., t cuts ere calcula ted for eoch grou r- . 

Sums of squares and crossprcxiucts fror1 the two groups were pooled to determine 

intra- group corre t .ions . · Pe.rtial correlations were used to r emove the effect 

of variations in cti rcass weights on a number of the relat ionships . .::ultiple 

correlations \'.er calculated to det ermine if o comb in.at ion of the measurements 

had a higher predictive alue than the ina i vidual measurements . 
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REOOLTS 

The means , ranges ,. stand rd deviati ons nd coefficients o! variation for 

the earcass measurements used 1n t his study are presented for the t~o carcass 

groups i n Tabl e I . The standard deviations nd coeffici ents of riability 

indi cat e that Group II carcasses were slightly ore variable than the Group I 

carcasses in all measurements . 

Tabl e II presents the simple correlations of specific gravity , average 

backfat thickness , area of loin eye, percentage primal cuts , perea1.1tage lean 

cuts and p roentage fet cuts viith eaoh oth ,r and 1th certain other carcass 

mea.surements . The correlations from Group I and Group I I are combined by 

use of intra group corre'l tions. In general, the correlations on Group II 

carcasses were slightly higher than the corresponding correlations on Group I 

carcasses . Intra group eorrelations of specific grav i ty With area of loin 

eye, percentage pri mal cuts, percentage lean cuts . carcass l ength. wei ht per 

unit inch divided by 'backfat , and carcass score ere positive and highly 

signifi cant . Hi ghly signU'icant and negative correlat ions were found between 

specifi c gr vity and average backfat t hi ckness , perc ntage fa t cuts, chilled 

earo.ase weight , and weight per unit inch. Th highest correlati on of ,' .84 

was bet een specific gr vit and percentage l,ean cuts. Specific gravity 

generally yielded :Ugher correlstions than are of loin eye or average backf t 

wit h the various ear ss ea.sure ents., 

In Table III are prasented correlations bt;t een the carcass J-aensurements 

and chemice.l analyses on the r i ght side of Group It carcasses . These corr -

lationa sho , that changes in spacit'i c gravity are ore closely associated ,1th 

the changes in ether extract and p reentage protein than a.re either the changes 

i n average backfat or ai·ea of loin eye . Th percentage or fat euts ielded a 

higher correlati on 1th spec i fic gravit y then di d the ether extract . Other 

correlati ons are generally si ilar to those in abl ; I. 
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Partial correlations iere used to correct for the . inor dif'ferenees in 

carcass ei t . The r esults aro pr sented in able IV. vhen comp red to the 

s i mple correlations i n able II they show t h t difference in carcass eight 

as they existed i n these data had little effect on the correlations of the 

various it • 

·u1tiple correlations ere calculated to see if a combination of some of 

the m0asurement s ould ore accurately esti.mate fatness or leanness than would 

measure nts of spec it1c gr-avi ty alone . The results of these calculations , 

which are g iven in Tabla IV, in i cnto that the specific gravity of the carcass 

is as good a measure of _a t or lean content as spec1:t'ic gravity used in 

co. in tion with any of the sure ants tried . 

Specific gr vities and ohemioal analyses for thirteen ~plea of boneless 

eat ar presented in Table • These ere de in order to compare the 

specifi c gr vities of the components of the pork carcass lith those obtained 

tar the guinea pi g . 



TJ\BLE I 
no e.n<i Var iati on ot Measurements Used 

uhrunk wt . ~, 214 . 4 208 
' 

- 223 5 .33 ., 0248 217.3 
Ave . baokfst DF 1 .. 64 1.38 - 1 , 9:i .15 .0909 2 . 00 
.r ea ham face mr · :.11 . 09 19. 38 - a&. 93 1 , 64 . 0? '17 20 . 22 

Area loin eye Le 5. 5U 4 .34 • '1.31 . 70 . 1249 5 .18 
Dressi ng" D 71 . 9 sn.2 - '14. 4 1 . 20 . 0171 '11. 9 
Jarcuss l engt h L C9 . 02 27.50 - 50 .30 . 68 . 0254 28 .82 
Chilled wt . \'I 154. 6 145.l ~163 . 2 4 . 50 .0298 156 . l 
Chilled wt . 

l ength w/ L 5. 33 4 . 69 - · 5 . 76 . ::13 . 043:; 5 . 39 
H11lled wt . • BF 

lengt h w/ l ./BF 3 . 28 2. 82 - 3 . '18 . 24 • 0716 2.74 
'erceaa score • 59 . 62 56 . £10 - 62 . '17 l . 35 .o 1!23 58.13 . , 

? Pri mal c utl! i:c 65. 96 60 . 64 - 6~ . 37 l .81 , 02'14 63 .31 
l ean cuts Lo 40 . 40 44.71 • 51. 67 1 . 24 . 0206 41:> . 24 
t a t cuts .£:0 39. 95 35.12 ... 46 . 60 2 . 2'7 . 0666 43 . 94 

~pociti c gr~vi ty nG l . 02'l 1 .. 012- 1 .036 . 006 . 0057 1 . 026 

On bas1e of t otal ·wei ght of right side : 
Et her extract '~ 54. 56 

}J :n.e2 
p 10. 10 
l?Jl 12. 94 

70 .05 
2 . 24 
6 . 28 

202 - 230 
1 . 41 - 2 . 62 

17 .32 - 23 . 91 
3 , Gl • 6. 34 

68 .6 - '74. 6 
211 .oo - ::·o . :35 

144. 9 -164. 2 · 

4 . 93 - 5 . 93 

2 . 21 - 3 . 50 
55 . ~· 1 - &1.50 
56 . 28 - 6"1 . 45 
38 . '18 ... 60 . ~0 
31 . '19 - 51 . 67 
1 . 013- l _. 037 

44 . 7'1 - 64 . 06 
24.eo - .,,o.1e 

7 . 8:3 • 12 .89 
10 .39 - 16,29 

66. !58 - '12. '12 
19 / '/2 • 25 .19 

4 .13 - "l . 21 

6 . 25 
. 2!'> 

, 1 . 93 
• 71 

1 . 6 
. 74 

5. 51 

. 25 

. 39 
l.:.S7 
'2 . 21 
a.e~ 
3 . 99 

. 007 

4 ,10 
3 .06 
1.01 
1 . 23 

1. 49 
1 .10 

. GO 

. 0288 

. 1245 
,0955 
. 1378 . 
. 021 
. 0256 
.0~53 

. 0456 

. 1":I •. 

.0236 

. 0349 

. 0559 

. 0908 

. 007 

.0751 

. 096 

.1000 

. 0951 

. 02'15 

. 049 

. 095 

"" 0 



TABLE II 
' orrelations based on Meo~urernent s of the Entire Carca<'S 

Sg I -. 70" ... ,t.32 
.II -.68"'* ~ Intra u-roup -.68"''° 6 

.UF I -.19 
II -.48*"' 

Intra lj.roup -.3 7~ ,,.. 

La I 
I I 

Intra <.rroup 

C I 
II 

Intra i..xroup 

~ I 
II 

Intra txroup 

f C l 
II 

Intra vroup 

"' Significant e t . 05 level 
* Significant a't . Ol l evel 

/..57*"' /,.al "'* -.71 ·* 
. 87>.>j< - • .33""" 
o84X>,. -. 78"'"' 

-.73* ... -.66''·* 
·-.6511 ¥ -.740\<* 
-.67"'"' -.72""" 

,'.14 /..24 - •. 35* 
. 63 * ~ - . 71*"' 
. 41"''"' ilj< -.47"'* 

1,.74,..,,,. -.48'"" 
~ -.68""' 

. -. sv..," 

-.72*"' 
-.H4"'* 
- . 81";;. 

*** 'l:hese synbols are i denthied in Tabla I 

f. 19 /..43* - . 59*"" -.63** 
/ . 25 . 66"'"· -.22 - . 55'· Ii-
7.22 . 56"'"' - . 42"'* -.68*"' 

-.10 -.60** ,'. 45"' ,l.46 ... * 
- ~53** -.66~* 

~ ~ - .38"* - . 62""' .. . 

1, . 3r /..26 /..17 - .02 
. 67*,r 

~ f:# -.14 
. 66>"' . 17 :-:00 

,t. 20 /. .3e* -.42* -. 51 "'* 

~ . 61 ** - .19 -. 60'* 
. bl ",... -.29" -.50"'" 3 

/. . 36* -.54*Jj. -.56'* * 
•. 24 5 -~ * -. t) 

-.35"* -. 55''" 

-.45'1UI< -.42* /, . 30 /. .44"' 
- . 74"'* - . '77** -.01 ~ -. 63"'"' - . 61 * r.mr 1 

/. .48 .,. /,.07 
1, . 42* 
7 . 43"',;;: 

,. .so·* 
7.37*>i' 

- . £:8 "' .. .;:~10 
-.67** - . 36* 
-.73,f - . 2 7.if 

- . 23 -. 50 

~ 
,l . 43* 
7 . 46~ .\ ,,. 

/,.61',.. /, . 32 
,'.40* 
7.47"'"' 

.j. . 73** 
f. 56h 

/. . 50*lt /. . 20 
/.48*~ 
7 . 489~"' 

/.. 64,,_* 
7 . 48"-,I. 

-.53"'"' - . 12 
-. 48** -.52** 
-.50,;:""' - . 48'1'* 

- .42** 
-.07 
':':T7 

f. 35* 
/,. 44* 
7.39"'* 

- . 29 
-.09 --.19 

-.38 
-.22 
::00 

- .01 

~ 5 

t\') 
1-, 



TABLE III 
Correlations of Oaroass Measurements with Uhemical Anal~~s is on Ri ght Side 

of Group II 0eroasses 

Symbol s"'** BF La Pc Lo J?O EE P PA M Ea L w w/ L w/L/ BF 

d g - . 49~* /..68~* f.69"'* 

BF •.54*"' -.56~· 

La ,'.20 

Po 

U3 

i'o 

EE 

p 

'.A 

* Significant at . 05 l evel 
** Significant at .Ol level 

f.78¥* ... s11"' 

-. 70"' * ./.74*"' 

1, . 78 .. '* -.80 * 
.;. • 71 '"* - . 72 "'"'~ 

-.92"',;t 

*** These symbols are identified in Table I 

-.75*• /,.65)!.* ,/- . 72"'* 

,'.48** -.51*" -. 58** 

-.60** .;..so** ,l . 64>1"1' 

- . 67"'"' ,r!.59** ,' . 64** 

- . 67*¥, ,l . 66"'* /. . 77** 

/.. 78"''* -.65** -. 78""; 

-.85** -.87"·* 

./-.96"'* 

f . 68""' f . 43* /. .65** .oo ... 35• /.. 57** 

-.45** · -.50** .... 59'1- * /. . 30 /. . 61 ** -.91** 
.• 

/. . 54"'* ,l . 64** .,. . ~3** f . 35* .oo ,/-.64** 

/. . 60 .... .,, ,'.65** /.. 57•"' -. 20 -.48*"' /. .44* 

-.73** /..85** /.. 70** - . 28 -.48" * /. . 65 .. * 
-.69*' - . 57** -.62** /.. 22 f . 51 ''"'' -.67** 

- . 98'"" -.44* -.53** .oo /. ,38* -.45** 

/.. 7f,'""* f . 41* /..61 ** - . 01 -.39* /..49** 

./-.52** /.. 40* /.. 62** -.21 -.50** f. 51 ** 

Cl) 
N 
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TA LE IV 
Part i al Correlations 

.;.;ymbols* Group I Groun II Intra roup 

Jg BF .w - .. 589 -.664 -.619 

Sg La . , ,'. 525 ,'.638 ./,. 596 

Sg Pc . f. 438 ,'. 753 ./,. 644 

3g Le . c/,.'121 ./-.858 f.812 

Sg Fe . -.746 -.857 -.822 

B Ia .w -.303 -.589 -.360 

B Pc . - . 606 -.632 -.629 

Lc .w -.554 -. '11 'l -.678 

B 1''c . w ,'.580 f. '755 f,. 717 

La Po .w ,'.236 f. 680 ,l.489 

la .LC . ./,.398 ,'. 781 ,'.620 

i'8 lfo .w -~319 -.717 -.571 

~ultiple Correlation 

Sg BF le /:_.807 

Sg Lo t,. 862 

.,g BE £.759 

BG Bli P f:...687 

Sg La EE ,t/158 

Sg .La p .t,.682 

* These symbols are identified in Table I 



TABLE V 
Speoitic Gravity and Chemical Analys is of Boneless Meat 

Sample -No. - Kind ·or sample-~ ---- - Bp . Gr . ~-- - Et her 1:xtrao-t · -~Pr-otein ---- Moisture Ash 

* 

1 

2 
5 
6 
7 
8 

3 
4 

11 
12 

9 
10 

13 

Skinned , bonelss 
ham 

" 

ti 

" 
" 

~ikinned belly 
n 

ft 

,, 

Liver 
ft 

Leaf fat 

l . 032 
1 . 034 
1 . 034 
1 .044 
l . 035 
l . Oi~5 

. 976 

. 995 

. 946 
. • 979 

1 .075 
1 . 069 

. 948* 

r 

J:temical determine tions v1ere not made f or this sample . 

30 . 60 
26 . 69 
31 . 66 
21 . 70 
28 .16 
29 . 39 

80 , 13 
63 .36 
64 . 44 
81.32 

1 . 22 
2 . 35 

14.03 54. 43 . 61 
15 . 47 57, 23 .84 
1 4 . 40 53 . 20 . 75 
16. 2n 60 . 70 .83 
15 . 84 55 . 14 .73 
15 . 28 54. 66 . 70 

4 .41 15 .30 .18 
8 . 59 27 . 76 . 37 
7 ~50 27 .75 . 37 
4 . ~4 13.63 . 23 

20 . 62 71.93 1.45 
19 . 68 72 . 96 1 . 74 

~ 
IP-
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DISJiJctSION 

The s cific gravity 'alu s obt in~d for the pork carcasses analyzed in 

this study do not appear to be in a < eement • 1th the values that have been de

termined f or guinea pigs and ,nen . The values found for the pork carcasses 

are lower and le s variable. ,methcr the differences in experimental &terial 

would account for these discrepancies is not kno,n . The data for the present 

study were obtained from inr.iature anim ls in a relatively narro eight 

range , whereas the dat of Rathbun and Pace (1945) were taken from mature guin 

p s over a ide range in we i ghts . Likewise., the o.ata of Behnke et al . (1942) 

were taken from men over a wide ra ··e in we 1hts . The a'!lount or fat in the 

bodies or the men waa not knotm, ho,-vever the percentage .fa t in the guinea "')igs 

was much lower th n the percentaee fat in the pork carcasses of this study. 

he dat of Yapp (1923) were not considered compor le to the data int e 

study because it w snot kno\ whether correct i on had been made for ases in the 

l ungs and intestinec . 

h cor:ip rison of the data presented in Table V with the s pecific gravity 

values given by orales et al. (1945 }, sho1s difference which might be expected 

because of differences 1n fat content of the samples . The sp cific gravit of 

pure fat given for the guinea pig ,ns . 921 hich i s lower than the specific 

gravity ( . 948) found tor loaf ft in this study. The highor specific gr vity 

of leaf fat i ght be due to the mall a our1t of protein and ash present as 

connective tissue . Chemical determinations .ere not made for the le~f fat . 

Lang , (1941) gives the specific grevity of pure pork :fat as .. 938. 'th sa plea 

-0f boneless han ere predo nantly lean, yet the speci11c gravity values for 

these samples t1ere much lo ier than the value given by ralea et al . for f t 

f'ree muscle , 1 . 066 .. It will be noted hm1ever . thnt there was appro:ximatel 30 
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percent fat in the sa ples of bonele.,s hem w · ch ould reduce the specific 

gravity of these samples . This illu ·trat s tho value of specific avity for 

estimating the amount of i ntramw, uler1'ot 1n the c~rcass . The specific 

gravity of the samples ot skinned belly i s sli~htly hi er than the specific 

gravity of the l · f fat . ~his i s to bo ex cted since there s a small streak 

of l n in these sa ples of belly . 

From Table I it i s apparent that t here is greater variation in. the carcass 

measurements of roup I than in Uroup I . This greater variation in GToup II 

carca s measurements may be attributed to three factors : (1) Group II c~reass s 

were more variable in ei it; (2) they ere ~ore vari ble in fat content nd (3 ) 

they were sli ghtly fatter than the c rcasses ot Croup I . 

\'i th the exception of area of loin eyo • t e measures of leenne:rn or 

mu cli shows ller coe f ieients of variation than do the easures of fatness . 

These findings are in agree nt ·~1th Dickerson (1947) and indicate that the 

fat content of the carcass i s more vari ble than the lean or bone content • 

Probably the irre . r shape of the loin eye &cle caused errors in easur -

ment hiCh ere multiplied in the calculation of the area . thus causing the 

large coefficient of vat·h.bili ty in this measurenent . The relatively greater 

variability in fat ~ontent is further shown when the connosi tion o the right 

side of uroup II carcasses i s co puted on a fa t free basis . ·,n n oalculeted on 

e. t'at free ho.sis the Vllriabili ty in the percentage i sture 1as r duced by '71 

percent and the vnri bility in the percentage protein was reduced by 51 percent . 

Thi s reduced vori bili ty of th noisturo nd protein . after accounting for 

vnriation in tat , tends to support the idea of a rela tively cons t ant lean 

body mass in the ture ani 1 , which has been s '•gestad by 1 tchall and 

ilton (1929) and Rathbun end Paee (1945) . the est blisbment of a rel tive1y 

constant lean body mass in the turo ani mal 10uld me n that the gross 
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composition of the ture animal c rcass could be co t&d from the det ermine-

tion of tho fot content · f the carcass . It is realized that most of our slaughter 

animals are not m ture. Hom er, animals of ppro:xi tely the seme age and 

ei&h.t should have a co .parable lean body mass , thus making it possible to 

estimate the gro~s comnosition of the carcasses of our slaughter ani ls fro 

a .measure of fatness . 

Table II shows that in ost cases t he correlation coefficients on uroup II 

carcass easurements ere higher th.an the correlation coefficients on Group 1 

carcass measurements . Theae differences were thought to be due to the greeter 

variation of the caruasses in Group I I . lntra group correlations between 

specific gravity and area of loin eye, peroentage primal cuts, percentage lean 

cuts , carcass length, weight per unit inch divided by verage backfnt and 

carcass score ·pere positive and highly s ignifice.nt. Highly significant end 

neg tive correlations ·ere round between specific gravit and ave ge beckfe~, 

percentag fa t cuts , carcass eight and weight por unit inch. 

Xhe correlations between specifi c gravity and the hove me surements ere 

higher than between these measurements and avera a back:fat or er a of loin eye 

for exa ple percentage lean cuts when correleted ·dth specific gr~vity, aver g 

back:f'at thickness , and area of loin eye gpve coefficients of f.84, -.?2 , and 

,'.64 respectively . Coefficients of det ermination indicate tmt chan es in 

specific gravity are associated tith 71 perc nt of the variation in lean cuts . 

his means that if" s ecific gravity ere held eonsta.nt then 71 peroent o'f the 

variation in percentage lean cuts l'Jould disappear . On the other hand average 

backfat thickness and are of loin eye are associated riith only 52 and 29 

percent respectively, of the variation in percentage of loon cuts. This same 

trend is noted in the correlations bet een percentage fat cuts e.nd specific 

gruvi ty, average backfat thicknehs • and rea of loin eye. The c ooffic ients of 
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ot determination indic~te a definite advantage in the use of spec ific gravity 

for estim· ti l oan cuts or at cuts on the intact carcass as comp red to using 

the average backf'a t thickness of area of' loin eye . 

, inters and "-unan (1949) suggo t that the 1'ac or , ,eight per unit inch 

divided by average baokf'et thickness , y be us d to est te the fatness 

or leanness of the inti;;ct carcaas 11th considerable accuracy . In the present 

study this factor was highly corr lated 1th percentage f at cut and per

centage lean cuts . however , these correlations vere not s high as were the 

correlations of specific gra ity nith poreentare r~t cut~ or percentage lean 

cuts . In this study ei?- t per unit ineh divided by average backfat thickness 

as not co:i.--related as highly nith the various measures of fatness or leenness 

as as verage ba cktat alone . 

t;ith the exception o-f average 'backfat thickness there ·1es little eorrelstion 

between dressing percentage and the carcass easure ents . This suggests the 

osaible over e pbasi or the il'lnortance of dre•·sing percentege in detormining 

carcass morit . 

Table lll presents correlations bet ·,een the c arcass easurements end 

chemical analyses of the right side of Group II carcasses . The correlations 

ot items on the right aide are not as high cs the correlations of items on 

the entire carcass . Thia mi ht be expected 1hen variations 1n splitti the 

carcass ere considered . 

Table III sho ed generally hi ,her correla tions betweens c1fic gra ity 

and the measure ents s tudied ~hen bet ijeen average baekfe t thickness and those 

measurements . There i s little difference in the cor rel~tions of specific 

grovity or area of' loin eye with the.,e measurements . lt ~·,as noted above that 

s ecific gruvity yielded hi her correlations 1th the various oasurements 

t'rom both s ides then did area of loin eye . Therefo e , it appears that error 



was introduced when the area of loin eye f ro one side of the eax·easa was 

appli ed to the entire arcbss es a me sure of leanness . 
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Percentage protein t,hen correlated t h specific g r f-v1 t y and percentage 

l ean cuts gave coefficients of ,'.65 and /..66 respectively. However , the 

correlation bet veen s pecific gravity and percentage l ean cuts was ~.~8. Cal 

culation of' coefficients of dettirmin1.1tion shoN th,1 t changes in specific gravity 

are 20 ercent more closely associated 1th ch nges 1n percentage of loan cuts 

than 1th chan es in p rcentnge of protein. ~ ... similc.r s ituation is noted in 

the correlations but ween pacific i:r vity. percentage :fa t cuts and ether extract. 

'pecifio gravity as more closely associoted with percentage fat cu-ts than with 

ther extract . 

It i s po.;s ible t ha t errors 1n the chemi c l determin"tions account for t he 

fact that the percent ge protein ·es lesa closely associ ated 1th the percentage 

of lean cuts tban was t he s·:>ec i f ic gr vity • an th... t ether extract as less 

closely as ociated r 1th the percentage of fat cuts twn was specific avity . 

he principle difficulty in c hmi cal ans lysis 1s 1n obtaining a represent ti ve

SS':lpl e o the carcass f or analysis . It is recognized that nos ~pling is 

:Cree from error. but the sources of error encountered 1n eampli ll€ the carcasses 

of this study ere r Hther eh:: roeterist1c of oar.i: lint; ler e quantities of bio

logical material . The p .rsone.1 1 and instrumental error involved in the sampling 

. ..as t hought to be small e.nd insignificant since the same personell and the 

same equi p, nt ' ere used for e ll o mples . The d i f ficulty in adequately mi:xi 

t h l arge quantity of teriel bei handle ~us thought to contri bute co -

s i derably to sampling error. This diff'ioul t y ms due partly to the amount of 

ter1al and partly to a loss of liquid ft f rom the material i f ground too 

f inely . The loss of oist-ure due to evaporation duri ng the cutting and 

process s also a source o an undet ned amount of error which 
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ould contribute to the error in sampling . These sources of error wer, probably 

responsible i'or the corr lat ions bot 1een the chemical composition e.nd the 

v rious ea.sure nts in thi · study being lower than ,es ex ected . 

·iarner et al . {1934) ranked the thod of deter 1n1 the actual fatne~s 

ot the pork c rcass in order f their probable accuracy as fo llows : (l) chemical 

analysis of the entire cure ss ; (2) the oho ical analysis of some single re

presentati,e cut; (3) the wei·ht of th particularly tat or lean cuts in re

lation t-0 the v.eight of the ·~nt1re c reas.s and; (4) ... f1 surements of p rts ot 

the carcass , e pecially the fat portions such as the thickness of the fat on 

the ham, sl oulder and baci- . 

Scott (1929) showe that v ri tion in cuttin ,: e.s not significant when 

cop risons 1ere between groups containin" ore than four carcases . 

Consideri e the nUi~ber of hog used in th present study along .1th the 

sampling errors invol ed in th chemical analyses . 1t appears that the a.ctual 

leanness or fatness in the pork carcass 1 s as accur tel~r estimated from the 

percentage :tat cuts or percentage l ean cut as fro chemical detennin&tions . 

Analysis of the data presented in this study indicates that there 1s little 

difference in the relationship of epeci:t' ic gravity. percentage f t cuts , 

or perconta.ge lean cuts to tho othor criteria used to indicete fatness or 

leanness in the carcass . If this is true , specific gravity could be uued to 

estimate the fa t content of the curcass e.s accurately cs could the percentag 

fat cuts and would hove .the i;;dvu ntage of providing the sam.e 1nfor 11Btion befor 

the carcass is cut . 

'!'his study sho~ s a high relationship between the specific grevi ty and the 

tat or lean content of the carcass . urtber study to determine th range or 

application f ·or esti t ~ of !atne or leanness by the met ds suggested 

here seem necessary . 



b"mtdARY. i ,MD CO .. lCllJSIONS 

Carcass data from two groups of hogs were studied, ·to investigate the 

possibility of using specific gravity as a means of esti ting the fat or 
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lean content of the · carcass . t,roup included 34 hogs from 3 inbred Duroe 

lines and thei r crosses pr uoed in the Oklahoma .:-·wine Breeding Project . Group 

II included 32 individually fed outbred Duroc hogs used in a feeding trial 

at the Oklahoma Station . Hogs from both groups \"fere slaughtered at weight 

rangi from 202 to 230 pounds . 

The average specific gravity for the 66 carcasses was 1 .027 . 

Intra- group correlati ons of specific gravity with area of l oin eye , 

percentage primal cuts, percentaee lean cuts . e .. rc&.ss length, ieight per unit 

inch divi ed by backfat , and carcass score ,ere positive and highly significant . 

Highly significant and negative correlations were i'ound between specific 

gravity and average backfat thickness , percentage fat cuts , chilled carcass 

weight , and weight per unit i nch . 

The correlations calculated in this study indicate that the :fat or lean 

content of the carcass may be as accurately estimated by the specifi, gr vity 

as by the percentage f a t cuts or p<;reentoge lean outs . 

P rtial correlations indicated that differences in carcass eights had 

little effect on correlations between the various items measured . 

Multiple correlations indicated that specific gravity combined with some 

of tho better measures ot t'atneas or leanness ias no more closel y related to 

fat or lean content of the corcase than was specific gravity alone. 
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From this study it appears that t here is a high relationship between the 

s ecific gravity , the fa t content , end the le n content of th carcass . 

herefore , the use of specific fuT~vity to estimute the f a t or le n cont ent of 

the carcass i pos ... fhle end ?1ou.ld b a simpl e and practical means of meinuring 

fat or le n c , . .intent of thtl ceroass before cutting . 
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