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Basically, resenrch on the development of meat animnals as in-
fluenced by the vurious production factors is concerned with changes
that occur in certain body tissues including bone, muscle, and fat.
The proportions of these tissues at any given stage of growth or fatten-
ing are of wide interest. In fuct, they mean u great dedl to the pro-
ducer, packer, retailer, and especially the consumer, who in the final
analysis is the person to be satisfied. As is wel} known, he wants a
minimum of bone and in general & maximum of muscle (or lean meat),
with only enough fut to give promise of satisfactory eating quality
in the latter. .

1n the normal development of meat anhmals, skeletal growth censes
first, muscle growth next, and the final stuge consists mainly of the
deposition of fat. The futtening period is the most costly phase of
animal feeding.

Chemieal analysis of the entire animal body, excluding the eontents
of the digestive tract and bladder, will produce the most satisfactory
data on compoesition. A similar analysis of the dressed enreass is vo.

P Bubmitted for publiention Docember {}, 114G,

*'he author gives credit to B, L. Hiner, Taal B. Howe {on wmilitary leava),
N. R. Eilis, W. R, Kauffman, and K, B, Warnoer of the Bureau of Anhmal Industry
for analytical work, and to Bdng V. Steely nlso ol the Burenn for stutistien?
work, In connection with the stily.
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garded as the next best method. However, both procedures are time
consuming and expensive. A& short cut, theretore, is nften necessary,
and rescarch workers have long been interested in simplified methods
that will make possible the estimation of ut Jeast the muajor factors of
composition with adequate accuracy.

REVIEW OF LITERATURE

"The problem has interested other investigators as well as the present
author. On the basis of datu from five ratus, two ewes, and one wether,
varving widely in age, breeding, and fatness, Hammond * showed
that the carve for increasing percentage of separable fal that most
closely approximated the curve for the carcass as o whole was the
one representing the shoulder. That for the leg came next. The latter,
owing to-the belief of this investigator that it could be cut with greater
exactness, was selected in most eases in his work as the ecut on which ko
base estimates of the amount of separable fat in the carcass.

Palsson * worked with 11 wether Yambs and 5 wether yearlings of
different breeds and crosses. The Former were approximately 4.5
months of «yr and their dressed carcasses weighed nbout 40 pounds.
The age of the yearlings was ap proximately 13 months and the weight
of their dressed carcasses about G0 pounds.  Correlation cocflicieuts
were reported for the relationships between the weights of separable
bone, mascle, and fat of the leg und loin us well as these two cuts
combined, on the one hand, and the corresponding components of the
drassedd carcass, on the other hand. Regression equations for esti-
mating the components of the dressed carenss Trom those of the cuts
were also presented. The conclusion was drawn that the weight of
the skeleton could be estimated with a high degree of wccurncy from
the weight of bones in either one leg or the Toin,  These two cuts com-
bined, however, appeared to provide a still better estimate. The
weight of muscle in one leg or in the loin and leg was an excellent index
of the weight of muscle in the entire dressed caveass. The weight of
separable fat in one leg, loin, or the two cuts combined provided s
oo6d index of the total weight of fat in the carcass.  The results indi-
cated that in this respect also the combination of the two cuts provided
the most precise measure.

The comparative increases in the separable-fat content of the rib,
loin, breast, neck, shonlder, and leg cuis of Tamb as that component ot
the dressed careass increased from approximately 5 to 37 pereent, Linve
been shown by Hankins and Titus®  The data were obtained ot 42
lambe At low levels of tatness of the cavcass. theve were only gimall
differences between the cuts and between any given cut and the cireass.
However, the fat content ol the cuts soon began to diverge, the tib,
loin. and breast tending to group themselves at a velatively high level
of fatness, ubove the circass, and the neck, shoulder, and leg cuts at

3 [rasaoND, JOHN., OROWTH AND THE DEVELUPMENT OF M OTToN QUATITIES IN
SHERP. T9T pp., ilus. BEdinburgh and Tonedon, 42,

CPalgsnN, I, MEAT QUALITIES 1X THE SiTEEP WULH STECIAL LEFERENCE T0 BCOT-
IS BREENS AND CuogsEs. LT Tour, Agr. Sel, D (4] ¢ S0, ils, 100,

S HANKINS (). G and Trres, Baery W.o GROWTH, FATTENTNG, AND MEAT VMODTC-
Tiox, U. 8 Duept, Agr. Yearbnok (Food and Tife) 1039 30—, Hlius,
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a relatively low level, below the carcass. When the sepnzable-Tat
content of the carcass became about 22 percent, that of the leg began
to fall below all other parts.  After the fat content of the carcuss at-
tained a level of abount 28 percent, the ril tended te be fatter than all
other cuts. At the extreme of 87 pereent in sepitruble-fat content of
carcass there was a difference of nearly 30 percent between the rib,
the fattest cut, and the leg, which contained the least fub, The results
of this study ave so presceted that, with a given percentage of Bepi-
rable fat of any of the six primary cuts of a lamb HYCRES, ONe cun
obtuin the corresponding approximate values for atl other eunts as well
as for the earcass as a whole,

Three categories of lumb carcasses including fat, intermediate, and
thin were recognized in a report by Flanking and Howes Those con-
taining 23 percent vr more of elher extract in the odible portion of the
dressed carcass were placed in the Arst-nentioned group. The lnits
of the second group were 20 to 34 pereent, melusive, and the thin lambs
contained lesy than 20 percent. The corresponding numbers of indi-
viduals were 10, 19. and 18. MMean values for separable fat. lean meat,
and bone content of the dressed careasses angd of the six prismary cuts,
inchuding leg. vib, three-rib shoulder, loin, neck. and breast, were given,
For the edible portion of the envcass, log, rib. and shonlder of ench of
the three groups of carcasses, mean chemicnl composition valuey, in-
cluding ether extract, protein, water, and ash. werp reported.

Ty w similae study. by Fanking and Foster? 51 unbs woere involved,
representing the six official market grades rocounizod Ly the Depart-
ment—Prime. Choice. Good. Commercial, Utility, and Call. The moean
pereentages of separable fat, lean meat, total edible partion, nnd bone
for cach primary cut and the entive dressed ¢arenss of each grade were
presented. The relationships between the values for the varions cnts
and those for the curcass, as well ay among the cuts themselves, are
nudicated fu the report mentioned and also 1n Lhe findings of Hankins
and Howe?

OBJECTIVES OF THE STUDY

Objectives of the work reported in this bullstin were to determine
the relationships between (1) the proportions of separable fatl miisele,
and bone ™ tn the different primary cuts ol lamb und those in the dieesed
carcass as @ Whole; (2) the different cuts themselves with vespect to
these compesition factors; and (3) the mujor chemienl componests of
the edible portion of the vib. feg, and shoulder euts and (he correspongd-
ingr eomponents of the dressed enreuss. A further objective was o de-
velop methods for estinating (1) the percentages of fut, muscle. and

SHaNkiNs, O, G, and Hows, Pacn B T APPROXIMATE COMPUSITION OF C1FS
PROM LAMI CARCASSIN OF DEFFERENT BEGHENS gr FATNESS, Y pp. UL ¥, B Andm,
Fndus, May HH2. (Proeessivd,)

THANKING, O, (G, and Fostioe, AL T, APPROXIM AT 1r AL COMPOSTTION OF THE
PRIMMOY CUPS FHOM LAME CARCASSES 0F DIFFERENT MARKET 6l ADES, S UL 8. fur,
Anime fndns, and U 8 dge, Moslad, Serv, Dee, PR  CDProesoe], s

P See fnatnote .

Y0 the interest of hrevity, thnaghont the remuindes of e prper separihic fnl,
separable musele, il separnbly bupe are veferred Lo simply ns g, titisehe, and
Lo,
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. bone in the lamb cavcass and! cuts from the percentages of fat, muscle,
and bone in one of the primary cufs and (2} the major chemical com-
ponents of the curenss from the chemical components of certain cuts.

EXPERIMENTAL MATERIAL USED

During a period of sevora! years carcasses werg selected from ani-
mals nsed in eertain cooperative and independent investigations not
connected with the present study. Tha cooperative experiments were
condneted with the agricultural experiment stations of Maryland Uni-
versity and Purdue University (Indianz}, In the former cuse the
lambs were fed at the Union Stock Yards, Baltimore, Md., and in the
Iatter instance at La Tuyette, Ind. The animal-production phase of
the independent experiments wus conducted by the Bureau of Animal
Industry at the Agricultural Reseaveh Center of Lhe Department,
Jocated &t Beltsville, M. ; the United States Morgan Horse Farm, Mid-
dlebury, Vi.; and the United States Sheep Experiment Station, Du-
bois, Tdaho. All Tambs were shwghtered and all analytical work on
the meat was done at Beltsville.

Physical-composition data were aceumnlated on the carcusses and
6 primary cuts of 64 sclected Iambs of the following breeding: Colum-
bia. 2; Corriedale, 3; Shropshire, 18; Southdale, 6; Southdown, 15;
Hampshire X Corriedale, 3; HampshireXRumbouillet. 6; Soutli-
down X Corriesdale, 1: Corriedale X Sonthdown, 2; Suffolk®X Corvie-
daie, 2; Tasmanian Merino, 15 and unknown breeding 3. Of these
lambs 12 were ewes, 22 were 1ns, and 30 were wethers.  The varia-
gions in age at slaghter, live weight of the unshorn lambs at slaughter,
chifled-carcass weight, and the proportions of fat, musele, and bone
with ligament in the dressed czreass are shown in table 1. The 64
lambs constituted a group that was regarded as very satisfactory for
the purposes of the study.

Data on chemical compesition of the eareasses and of the rib, leg.
and 3-rib sheulder cuts of 42 Iambs were likewise secumulated during
a period of several yenrs. Thirty-five of these animals were ineluded
in the larger group previously described. Of the seven additional
Lainbs, one was experimentally fed by the Maryland University station
at the Union Stock Yards, Baltimore, Md. ; three by the Purdue Uni-
versily station at La Fayette, Ind.; and three by the Buresu at Middle-
bury. Ve, Al slanghtering and subsequent work was done by the
Burcau at Beltsville, M.

The 42 lmnbs were distributed as follows with respect to breeding:
Columbia, 2; Corriedale, 3; Rambouillet, 1; Shropshirve, 15 Bouth-
dude. 13 Tasmanian Merino, 2; Humpshire X Corriedale. 2 Flump-
ghive X Rambouillet, 71 Southdown %X Corriedule. 1; Corriedale X
Southdown, 2: Sonthdown X Rambonillet. 15 and unknown breeding,
5. There were 14 ewe lambs, T ram Lunbs, and 21 wether lambs.
Table 2 shows the varintions ameng the animals in age at slanghter.
live weight of the unshorn lambs at slaughter. weight of chilled car-
cass, and the percenianges of ether extraet, protein, water, and ash
in the odible moeat of the dressed careass.  Like the group of 64 lambs,
fhese 42 auimals constituted a representative group and weve eonsid-
ered to be very satisfactory for the purposes of the study.
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TaBLe L—Variations with régspect lo age, weights, and physical components of carcasses among the 64 lambs used tn the physical-composilion
studies

Age

Live weight et
slaughter

Chilled-carcass
weight

Components of chilled carcass

Months

Number

of latbs

Pounds

Number
of lambs

Pounds

Number
of lambs

Fat

Number
of lambs

Muscle

Number
of lambs

Bone with
ligament

Number
of lambs

R L T N T T

B Y ¥ TP U N

—
= RN RO -

12.6-17.5

67.6-72.5

[on

9 © 00O 00 & N0 00 M=t pt =7 4in

Pzreeut
2.51= 7.50
7.51-12, 50

12,51-17.50
17.51-22. 50
22, 51-27..50
27. 51-32.50
32, 51-37. 50
37.51-42.50

Percent.
42, 51-47. 50
47, 51-52, 50
52, 51-57, 50
57..51-62, 50
62, 51-67..50

Pereent.

7.51~12. 50
12, 51~17. 50
17.51-22, 50
22-51-27, 50 |
27. 51-32..50
32, 61-37. 50
37. 5142, 50

1 Unknown,
1 Not obtained,
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TapLeE 2.—Varialions wzlh respect to age, weights, and chemical components of the edible meat of the carcasses among the 42 lambs used in the
chemical-composilion studies

Atgo

Live welitht at
staughter

Chilled-carcass welght

Components of edible meat of ¢hilled carcass

Mouths

Number

Inmbs

e T

-

-
ST e LSS SIS

Pounds

Nuuiber

[
lambs

Pounds

Number

4]
Inmbs

Ether ex-

tract

Number
of

lambs

Protfein

Number

ol
lambs

Water

Number

of
Jambg

Ash

Numbear
{

[}
lanbs

J6-48

el —A R LR N ) )

¥
3
'
1
’
¥
3
1
5
»

12.6-17.5
17 6-22.5
205

a7 4-3975
3" G-37.8
FR I R A
2.6 47,5
7:4-52.5
5‘7 6-57.5
57.6-12.5
B62,5-657.5
67.8-72.5

WO = Otod S iS®Wen

Percent
2.6-17.5
7.6-12.5
12.6~17.5
17.6-22.5
‘)-) ('r,‘)" 5
97.6-32.5
32,6-37.5
37.0~42.5
42.6-47.5

i
B O ad On 1 T e gl bd

ety

Percent
19

0000 == L i KO S bt

Percmt
]

57
62.6-07. 5
67.6-T25
T2.6-7T7.H

-
L b=t A )

Pertent

.70

t Not otwained.
2 Unknows,
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PROCEDURE

In slanghtering the lambs, the forefeet were taken off at the “break
joint S and the skin {pelt} was removed in the customary manier. The
head was separated from the neek wé the atlas joint, which i the nnion
ot the oceipital bone and the first cervical vertebra. The abudominal
and thoraeie viseers were then vemoved, leaving the kiduey and Ll(luev
fal intuet. The carcasses were retained in one picce, Hmt is. they were
not sepaented info the two sides by splitting down the backbone. lhe
weight of the warm dressed enrcasses was lfmm.lll} obtuined sbout 3
minutes after slanghter.  Chilling was done at approxintely 34° T
and continned for 48 to 72 hours. after which the carcass weight was

taken £o an aceuracy of 0.23 pound.

Every effort was minde to cut the carensses in a strictly uniforn man-
per. Starting in the flanks, o straight-le eut was made, which touched
the end of tlie thirteenth vib and eoninved on to crovs the humerus
boae at the middle. This eut removed the breast ineluding the foreleg
from the underside of the careass. The cor tespmuhntr eut was ve-
moved from the other side of the careass in the sime manner, Next a
et was made between the thivd and fourth ribs, which resalted in g
picee consisting of a three-rih shoulder and the neck. These two parts
were separated by cutting on a line flush with the top of the ~houlder.
A eut was then made between the twelfth and thivieenth ribs, thus
removing w vih cut that ineloded nine ribs. The loin was separaied
from the legs at the “small of the buek,” or the external angle of the
i, the cut being made parallel to that between the twel tth and (hir-
teenth vibs. The double shonlder, rils. loin, and log cuts were then cut
into the left- and vight-side cuts of each. The lvtra were trimmed by ve-
maving the s‘umi vertebrae with the attnehed Iat and lean, mulnluw
the flank corner and trimming ofl ihe loose fat from the inside { nce,
and removing the lower part of the log ol the hock joint. The lowr was
then Frenctied by cutting off the muscle el tendon for 1.3 inches
abave the hoek juint in a picee of average size but with @ sitadit varia-
tion in this distance. depending on the size of the leg.  As a final step
in the preparation of the eals for analysis, the ]\nlnv and kidaey
[t were removed from the Join,

The next slep was the separation of cach eut inte fat, musele, and
boue or bonie with ligament, ax the case might be.  In most eases the
cuts from both sides of the earenss were uied.  These physieal anadyses
were mude wilth great cave by experienced personnel. and the different
conponents were welghied toan ace uraey of GO pound. To re pu'-(*n(
the Tat content of the dressed cavenss as p whole, the ssm of ail Tat
sepnrated from the vaviots cutz, incloding the leg trinmnings and
the kidoey fat. was oblained, The total weisht of muscle inetuded
all va(n.elml lean tisste and the Kidaey,  Likewise, for total bone
the sum of the weights of all separated hmw ar bone and Dhgmnent,
wis olifained,

Making a ehemieal analysis of the edible meat of the euts from the
two sides of the ewreass wias unifsrmly followed,  Tn s case of the
rib et two samples weee aken—the oxe musele and the remaining
edible portion.  In the feg and shoulder o composite sample of ilw
far and muscle was used tnocach instance, A filth suuple for eleni-
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cal analysis consisted of 2 combination of the edible meat (fué and
muscle) from the loin, neek, breast, trimmings, and kidney fat. The
ether extract, protein, water, and ash contents of ench of these five
samples were determined. Thus the composition of the edible meut
of the leg and shoulder cuts was determined and, through further cal-
culation and the requisite combinations of dats, that of the rib cut
and carcass was also obtained.

In preparing the material for analysis and in carrying out the
chemical determinations, the same methods were employed as in work
previously reported by the Burean® Likewise, the statistical for-
mutae used in the analysis of the data were the same as those given
in that report. All relationships were treated as linear.

RESULTS

ReLaTions BeTween Puysicar CoMPONENTS OF CAarcass anp Cors

In comparing the physict.i components of the dressed lamb carcass
with those of ﬁle various primary cuts, the study was made on the
group that contained 64 individuals (table 1). Table 8 gives the
ranges, means, and standard deviations of the percentages of fat,
musele, and bone or bone and ligament in the dressed carcasses and
primary cuts. Attention is called especially to the wide variations
in components shown in the table. These are viewed as further evi-
dence that the group of 64 lambs wus very satisfactory for the pur-
poses of the study.

TasLE 3 —Ranges, means, and standard deviations of physieal-compogition data
on the dressed cureagses and priowary euls of 64 lambs

Sample anslyzed amd componenta Tangs Mcan 35:?::':?;2
Dressed carcass: Percent Percent | Pereent
| S 5, B34, 70 25,15 8.14
AEsele . e A e 43, 5061 43 53.00 4,44
tione amd iignment - 13, 11-38. 62 2,75 A H
Brensu:
11 U, s 4, 17=41. 97 8.4 8,02
MR, L ot sammecciiaemmasasammammreo—mmmasseesmene- A, =56, 0% 43. 50 5.5
BOOR . o ccmmccmcc e —— e eeaa wen) TRBO-50. 00 28,00 8.1
Eep:
Fab...... 16. 0% 5.70
Muscle. ., 0, 9k a.00
16, 54 4. 8%
S13=117) 28,49 10.39
4, (=73, ) iR .07
4120813 197 G.03
0. D-35. (K} 17.77 9.67
2000 TG .06 L]
17. 453, 76 a7 543
21844685 %80 1044
Musele. .., ... - cwael B2 A505.25 AN [ ied
Boneend lgament s eeccmaammmemmam————— 10 B8 0y 0 7
Shoutder:
1 S O b 731,48 .60 G. 1§
Musele. PR 1,27 718 58 5 5,08
Bone and Meament. oo 0. %3-2).68 19. 87 [ H

W EANKING, O, G., and Howe, Patl B, ESTIMATION OF TIHE COMPOSITION OF REER
CARCASSEB aND cuTs.  U. 8. Dept. Agr. Tech. Bul. 926, 20 pp., illus. 1946,
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ESTIMATION OF THE COMPOSITION OF LAMB CARCASSES AND CUTS 2

The ceeflicients of correlation, with their probable errors, represent-
ing the relationships between physical-composition factors of the
dressed carcusses and those of the primary cuts are shown in table 4,
With respect to fat content, the relution between the carcass and the
rib cut was closer than between the former and any other cut. More-
over, the correlation coefficient (7} was very high. This close relation-
ship is further brought out in fisure 1, in which the narrow scatter
about the regression %ine is of special interest. The regression equa-

tion for estimating the fat content of the carcass from that of the rib

40 T T T T T T

Fat iN DRESSED CARCASS (PERCENTY

1 1 1 L3
20 % a0 b L]
FAT IN RIB CUT [PERCENT

Flmire 1.—Relntion between fnt content of rib rut and of dressed lamb carenss.

is us follows: Percentage of fat in carenss=0.70 X percentage of fat
in rib eut+5.00. The standard error of the estimnte is 1.59 percent,
which js Tess than that relating to any of the other five cuts.

TANLE 4.—Rclutionships between physical-comporifion factors of the dressed
carcaaser and primary culs of 64 lamby

Coelleients of correlntlon and probabla
errors for—
Relationship between careass and indignted cut

Alusele Bome

40, 070,01
L .03 AR O0ck 1L
o e 01
. F.Mm 01
o OAe 0L
Bl U2

The loin, breast, leg. shoulder, and nt'ck.cuts follow the }'i.l) in
decreasing order with respect to the magnitude of the cocflicients
for the correlations with the curcass. However, all exceed 0.90



http:carcass=O.70

10 1TECHNICAL BULLETIN 944, U. 8. DEPT. OF AGRICULTURE
except the neck, which has a coefficient of correlation of +0.81.
The standard error of the estimate in that instance is 4.81 pervcent.

In gencrnl the corvelations for musele were not so high as those
for fat. but the closest relation wag also found between rib and ear-
cass. Figure 2, illustrating this relationship, indicates that the
muscle content of the lamb careass cun be sutisfactorily estimated
from that of the rib cut, although the scatter about the regression
line is slightly wider than in the case of the fat. For estimating
the muscle of the carcass from that of the rib cut, the following
equation was derived: Percentage of muscle in carcass=0.636 X per-
centnge of muscle In rib+2122. The standard error of-the estimute
is 1.76 percent.

L

MUSCLE 1 DRESSED CARCASS [PERGENT)

L 1 | 1
30 -] 40 45 50 5% G0 =]

15 ! !

MUSCLE IN RIB CUT | PERGENT)

Froure Z—Lelntien between wsusele, or e, content of the rib cut il of
the gressed b earesss,

On the whole, as shown in table 4. the relationships between bone
content of the six cuts and that of the Inmb carcass were closer
than those for muscle or even for fat. The hixhest correlation
between the various ewts and the caveass. which again was that
representing the rib-careass relution, was slightly lower thau the
corresponding correlation Tor fat content. Both were extremely
high, however, and the difference between them is of little practical
significance. A diagram for bone content, corresponding to fligures
1 and 2 for fut and muscle. respectively. which was used in the
analysis of the data, was very similar to those two figures. For the



http:rib+21.22

3

ESTIMATION OF ©HE COMPOSITION OF LAMB CARCASSES AND CUTs 11

purpose of estimation, the following equation was derived: Peor-
centage of bone and ligament in carcass=0.78 X percentage of bone
and hgament in rib cut+3.96. The standard error of the estimute
is 1.68 percent. The neck-eareass relationship is the only one con-
cerned with bone content that is represented by w correlation €o-
eficient lower than 0.96. In that instance there is the relatively
high stundard ervor of estimate of 3.28 percent,

Reratioxns Berwees Ciremican COMPONENTS OF CAREASS AND CUTS

The study of the chemical components of the edibie portion of
the dressed earcass in relation fo these of covtain prinmry cuts was
based on data from the group of 42 lambs {table 2), Table 5 pre-
sents the ranges, means, and standurd deviations of the percentuges
of ether extruct, protein. water, and ush in the edible meat of the
dressed carcasses and of the lew. rib, and shoulder cuts. “The wide
variations in these chemical components give ndditional basis for
the belief that the 42 lambs were a highly suitable group for the
Investigation,

Wanne Se—Runges, wmeans, and standard deviations of chemical-composition date
on the cdible meat of e carcasses awd three primary cils of 42 fninbs
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The caellicients of corvelation aad the vespective probable errors
for the relationships between chemical-composition Metors of the
edible portion of the dressed carensses and the sorresponding factors
of the rib, shoulder. and leg cuts appenr in table 6. With respect
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to ether-extract content, the rib-carcass relationship was slightly closer
than the showlder-carcass and leg-carcass relations. Moreover, the
correlation value for rib with carcass was extremely high. For pur-
poses of estimation the fullowing equation was derived: Percentage
of cther extraet in edible ment of carcrss=0.72 X percentage of ether
extract in edible meat of rib cut+4.20. The standerd error of the
estimate is 1.90 percent, ,

‘The relation between the protein content of the rib eut and that of
the cnreass was closer than the relntion involving either the leg or the
shoulder. Furthermore, the coeflicient of correlation wus very high.
This relntionship is presented graphically in figure 8, which shows a

9 T H ¥ T 7 T 3 H ¥ T 1

s » & & 83 B

ta

PROTEIN 1N EQIBLE PORTION OF DRESSED CARCASS (PERCENT}

o % 1 ] ] L] } ! 1 1 1 1
9 0 [H 12 13 14 5 16 7 18 9 20
PROTEIN IN EDIBLE PORTION OF RIB €UT { FERCENT)

Froone 3—Relatlon hetween protein contont ol edible portlon of rib cut #nd
gaine component of cdible portlon of dressed lusub earcnss.

marked tendency of one factor to vary with the other. 'With a stun-
dard error of OI}Yy 0.452 percent, the regression equation for estimating
the protein content of the edible portion of the dressed lamb carenss
from the corresponding eomponent of the rib cut is as follows: Per-
centage of protein in edible meat of tavenss=0.05X percentage of
protein in edible meat of rib-+35.97.

The water content of the edible meat of the dressed lumb earcass
was closely related to that of all three cuts jnciuded in the study.
However, as with ether extract and protein, the rib-enreass relation-
ship was closer than the other two. A dingrum of this relation, emn-
ployed in the analysis of the data, brought out clearly the great ten-
desicy for the water content of the rib and of the carcuss to vary with
each other, The appearance of this dingram wus gsimilar to that of
figure 1. ‘The equation derived for estimating the water content of
the carcass from that of the rib cut is as follows: Percentage of water
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in edible meat of carcass=0.73 X percentage of water in edible meat
of rib ent+18.02. The standard error of the estimate is 1.60 percent,
In general, the relntionships between the rib, shoulder, and leg cuts
on the one hand, and the carcass on the other hand, with respect to
ash content of the edible meat, were lower than those involving ether
. extract, protein, and water, Only one, the shoulder-carcass relation,
had a correlation value closely approaching 0.00. This relationship is
illustrated in figure 4. Attention is called in pavticular to the mod-
erately wide scatter about the rvegression line. Comparison with
figure 3, with regard to the variability of the observations, is of special
interest,
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Fioute 4—Relatlon between nsh content of edible portion of shoulder uwd sume
compunent of edible portion of dressed lamb ¢arenss.

There is little doubt that the ash content of the shoulder is of
less valtie for estimiating that of the carcass than ave the ether extract,
protein, and water contents of the rib for estimating the corresponding
components of the carcass, Nevertheless the coeflicient of correlation
involving ash content is moderately high und probably in many in-
stances tho percentage of ush in fhe shoulder could be used satis-
factorily for estimating that in the dressed carenss. For making snch
sstimates the following regression equation is offered: Percentuge of
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ash in edible meat of dressed careass=(.80 X percentage of ash in
edible meat of shoulder+0.13, the standard ervor of the estimate be-
ing (.05 percent. :

ReLaTions Berween PEyYsical, CoMmpoNENTS oF RiB anp Otuer Curs

The advantage 1 having & means for estimating the composition
of ull other primary cuts from that of one cut is obvious. Since the
rib cut prove generally the niost sutisfactory for estimating the com-
position of the carcass with respect to botn physical and chemical
constituents, it scemed logical to determine the usefuiness of that same
cut for obtaining calewlated composition values for the other cuts.
In this phase of the study, data on the group of 64 lambs previously
deseribed were used.

Tuble 7 shows the relationships hetween the fat, muscle, and hone
of the ribeeut, on one hand, and (he corvesponding zomponents of the
breast, leg, loin, neck, and shoulder cuts. on the other hiund. It also
shows the equations devived for estimating the physical composition of
the ofher cuts from that of the rib and the corresponding standsrd
ervors of estimate.

Tanny T—Relutionships bhetween phiysical.campasition fuctors of the rib cud und
trose of other prinvivy cwls of 64 fambs
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With respect to fat content, the closest relation between the rib and
the other euts ocenrred in the cage of Toin.  The Lreast tollowed closely,
the leg and shoulder being soirewhat lower with equal correlaiion co-
cfficients.  The cut having the least relation te the rib was the neck.
The standard errors involved In‘estimating the fat content of all other
cuts from that of the rib varied from 2.75 percent for the leg to 4.78
percent for the neck.

On the whole, the correlations betsween the percentage of muscle of
the rib cut and the same compounent of the other cuts were only moder-
ately high. The highest was between _the rib and leg; the lowest,
between riband shoulder, The standard errors involved in eskimuting
the musele content of the five ents from that of the rib vanged from
2.14 percent for the Jeg to 6.02 percent for the neck, The muscle con-
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tent of the rib cut appears to be of doubtful valne for estimating that
of the neck and sheulder and possibly also of the hreast.

All the correlation coeflicients involving bone content, particularly
those between the rib cut and the breast, ioin, and shoulder, were high.
The standard errovs of estimate ranged from only 2.27 to 472 percent.
There can be littls question concerning the usefulness of the bone con-
tent of the rib cut for estimating that of the other five cuts,

Considering the results of this phase of the study as a whole, it ap-
pears that the fai, musele, and bone content of the breact, leg, loin,
neck, and shoulder cuts of lamb can be estimated with satistactory
accuraey trom the corresponding components of the rib eut, with the
probable exception of the percentage ot muscle in the neck, shoulder,
and breast. *

SUMMARY

The proportions of bone, muoscle, and faf in o meat animal at any
given stuge of growth or fattening mean a great deal to the producer,
packer, retailer, and consumer. In normal development, skeletal
growth ceases first. musele growth next. and the final stage consists
mainly of the deposition of fat. '

Chemical analysis of the entive animal body, excluding the contents
of the digestive iract and bladder, produces the most satisfactory
composition data.  Similar analysis of the dressed carvenss i3 the next
best method. Because of the time and expense involved in either of
these procedures, however, a short cut is often necessary. Research
workers have lang been interested in simplified procedures for estimat-
ing at least the major components with ndequate accoracy.  Studies
were therefore conducted to bring out more clearly the rvelationships
hetween certain composition factors and to develop improved methods
for estimating such factorg, Thysical-composition data on 6+ lambs
and chemical-compesition dain on 12 lambs were involved,

Standard methods were employed in slavghtering, chilling. and cut-
ting, and in making the physieal analyses. Mefhods previonsiy ve-
ported were used in preparing the material and making the chemieal
and statistical determinations,

The fal content of the rib cut was very clasely velated to that of the
dressed carcuss.  The cocflicient was higher than that Lor the correla-
tion between fhe carcass and any of the other cuts with vespect to thig
component, although all except the necic exeeeded 0.90.

In muscle content the elosest velalion bebween the earenss and the
cuts occurred in the ease of the rib. The leg was next in order.

With respeet to bone content. the vib cul was also the most closgely
related to the exvcass, but the coeflicients involving the breast. shoulder,
loin, and Jeg were only slightly lower and all of them were hidh.

The relation bebween the ether-extract content of the cdible meat
of the rib cut and that of the cnreass was very close.  The leg-carenss
and shoulder-cavenss corvelations were only slightly Tower.

The protein content of the edible meat of the vib enf was very cloxely
related to that of the cavcass, The relationship wag distinetly” closer
than those for the lesr and shoulder. especially the former.

The water content of the edible meat of the dressed carcass was vory
closely related to that of the rib, leg, and shoulder. However, the

.
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carcass-rib relationship was slightly higher than the relationships
involving the other two cuts.

With respect to ash content of the edible meat. the shoulder was most
closely, ancll the rily least closely, reluted to the carveass. In general the
ash relationships were at a lower level than those inv 01\'111{* ether
extract, protein, and water.

The closest 1'(-1‘1tion between the rib and the other five cuis in fat
content ecenrred in the case of loin. The breast followed closely, the
leg and shoulder being somewhat lower with equal correlation coefli-
cionts. With a coeflicient of +0.84=0. G3, the rib-neck velationship was
ieast ¢lose.

On the whole the corrvelations between muscle content of the rib eut
and the sume component of the other ciils were only moderately high.
The muscle content of the rib appeared to be of doubtful value for
estimating that of the neck, the shoulder, and possibly the breast.

The bone content of the rib cut was found to be very salisfactory
for estimating that of the other five cuts.

Numerous regression equations were derived and presented to pro-
vide means for the estimation of unknown from known fuctors.
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