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SUMMARY AND CONCLUSIONS 

Longissimus dorsi muscle and subcutaneous fat measurements from 1096 good 
and choice steer carcasses were used in part 1 of this investigation. Muscle area 
increased approximately 0.5 times and subcutaneous fat thickness increased ap
proximately three times from 350 pounds to 850 pounds carcass weight. A sig
nificant difference (P< 0.01) was observed between right and left longissimus dorsi 
muscle and subcutaneous fat thickness measurements from 295 carcasses ribbed 

in the conventional manner. 
Carcasses from 47 good and choice Hereford steers were used in part 2 of 

this investigation. No significant differences were observed between right and 
left sides in respect to area of the lonf(issimus dor.ri muscle or subcutaneous fat 
thickness when the two sides were cut intact at the same anatomical location. 
Differences which occur between right and left longi.r.rimu.r dorsi muscle area and 
subcutaneous fat thickness measurements are due principally to errors in ribbing 
or measurement procedures. 

Area of the longissimus dorsi muscle increased from the 11th thoracic vertebra 
location to the junction of the 12th-13th thoracic vertebrae location. A signifi
cant decrease in area was then observed at the 13th thoracic vertebra location, 
followed by a significant increase (P<O.Ol) at the 13th thoracic-1st lumbar ver
tebrae location. 

Subcutaneous fat was thicker at the 11th thoracic vertebra location and 
gradually decreased in thickness to the 13th thoracic-1st lumbar vertebrae loca
tion. The decrease in fat thickness was in most cases significantly different be
tween each succeeding location. 

Subcutaneous far thickness measurements were associated with two or three 
times as much of the variation in retail yield as was longi.1:rimtts dor.ri muscle area. 

Longi.r.rimus doni muscle measurements were more highly associated with 
weight than with percent retail cuts. Conversely, subcutaneous fat thickness 
measurements were more highly associated with percent than with weight of 

retail cuts. 
Percent trimmed wholesale round and retail yield of the wholesale cur flank 

were more highly associated with retail yield of the primal cuts and entire side 
than any other wholesale cur measurement. Retail yield was lowered significant
ly (P<O.Ol) by an increase of kidney knob, percent untrimmed belly curs, 
marbling score, or carcass grade. One percent increase in kidney knob was as
sociated with approximately five percent decrease in partially boneless retail 
yield. However, percent total fat trim influenced retail yield more than any other 
variable studied. 

The independent variables included in multiple correlation equations which 
accounted for most of the variation in retail yield were the trimmed round, re
tail yield of flank, far thickness at the 12th thoracic vertebra, and percent kidney 
knob. Longissimus dorsi muscle area in combination with other carcass measure-



ments gave lower multiple correlation coefficients than similar combinations 
which included percent trimmed round. 

Retail yield and retail value were highly related (r = 0.87). 
The average difference between yield of boneless and partially boneless re

tail curs from the primal cuts was 7.59 (S.D. 0.17) percent. A similar average 

difference of 7.52 (S.D. 0.20) percent existed between the yield of boneless and 

partially boneless retail curs of the side. 
The relationships between both boneless and partially boneless retail yield 

and the various objective and subjective measurements studied were of the same 

approximate magnitude. 
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INTRODUCTION 

Numerous methods have been developed to evaluate the composition and 

quality of beef carcasses. Several of these methods , such as complete dissection 

and chemical analysis of the enti re carcass, are laborious and expensive. Other 

objective and subjective measurements are used more frequently to pred ict com

position of the carcass. These may include linear or areal measurements of com

position of a specific wholesale cur considered to be representative of the entire 

carcass. 
Area of the iongir.rimtt.r dor.ri muscle and the thickness of the subcu taneous 

fat over this muscle are two objective measurements most frequently used in 

predicting carcass meatiness. However, the relationship between muscle area and 
carcass cut-out has generally been low. It is possible that area of the longiuinm.r 
dorsi muscle could account for more of the variation in total carcass cut-out than 
recent studies have indicated if a more uniform ribbi ng procedure could be de

veloped. 
Boneless and partially boneless cutting procedures are currently being used 

to evaluate beef carcasses. A comparison of these two procedures would be use

ful in the interpretation of results reported. 
The three major tissues of the body, fat, lean, and bone, are of major in

terest to all concerned in the beef cattle industry. It is important that rapid and 

economical methods for estimating the physical and chemical composition of 

live animals, carcasses, and cuts be available to workers in livestock and meat 

research. Several subjective and objective measures have been used for a number 

of years, but lack the high degree of repeatability desired. 
The objectives of this investigation were: (1) to determine the relationship 

between carcass weight and longissimus dor.ri muscle and sub,cutaneous fat thick-
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ness measurements, (2) to determine the variation between right and left !on~is
.rimu.r dorsi muscle and subcutaneous fat thickness measurements from carcasses 
ribbed in the conventional manner, (3) to compare bilateral measurements of 
the longissimus dorsi muscle and subcutaneous fat at six different thoracic-lumbar 
locations, ( 4) to determine the relationships between longis.rimus dorsi muscle 
area, subcutaneous fat thickness measurements at different locations and the yield 
of boneless and partially boneless retail cuts of the left and right sides, respec
tively , (5) to determine the relationships between other objective and subjective 
carcass and wholesale cut measurements and the yield of boneless and partially 
boneless retail cuts of the left and right sides, respectively , and (6) to compare 
rhe yield of boneless retail cuts from the left side with the yield of partially 
boneless retail curs from the right side. 

REVIEW OF LITERATURE 

Procedures Used to Determine Beef Carcass Composition 

Chemical Analysis: The most accurate meth od for determining the composi
tion of beef an imal s is to make a chemical analysis of the entire body after the 
contents of the digestive tract and bladder have been eliminated. This procedure 
was employed by Laws and Gilbert (1859). Murray (1919) reported that, assum
ing the fat-free animal body to be constant in composition, the chemical com
position of the live animal could be estimated provided the amount of fat was 
known. Moulton (1933) determined that the chemical composition of the fat
free animal body was practically constant in normal mature animals. 

Analysis of the dressed carcas~ through dissection is probably the next best 
method of determining the composition of the animal body. Callow (1947) 
stated that, "since muscle and bone are directl y related to fat, equations for the 
determination of muscle and bone from fat can be derived." The major change 
in the carcass composition (Callow, 1947) depends largely upon the level of 
finish. Thus, far content is the most significant variable in body co mposition. 

Wholesale Rib and 9-10-llth Rib: Moulton and Trowbridge, according 
ro Lush (1926), concluded from their data that the "wholesale rib cut rather 
adequately represented the carcass." The percentage of fat in the rib cut was re
ported by Lush (1926) to be an accurate indicator of fatness of the entire animal. 
Later Hopper ( 1944), Hankins. and Howe ( 1946) and Hankins ( 195 3) reported 
the composition of the 9-10-llth rib cut was closely related ro carcass compo
sinon. 

DressinK Percent: Lush (1926, reported that the fat content of the entire 
live steer could be estimated from the dressing percentage by use of the follow
ing equation; percent of fat in entire live animal = 1.782 times dressing per
centage - 86.40. Later Hopper (1944) reported dressing percentage is not are
liable indicator of finish based on either separable fat or ether extract. 
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Longissimus Dorsi Area 

Tracing Method: Area of the cross-section of the longiJSimtts dorsi muscle 
has been used as extensively as an y other measurement as an index of muscling 
in the carcass. A procedure for determining the longiJ.rimus dorsi area was pro
posed by Mackintosh (1937). This procedure consisted of placing a sheet of 
parchment paper on the exposed muscle and tracing the contour of the muscle. 
The area was subsequently measured with a compensating planimeter and ex
pressed in square centimeters. Later, Hirzel (1 939 ) suggested maximum width 
times maximum length as a measure of approximate muscle area. Naumann 
( 1951) reported a procedure similar t!l that of 1\hckimosh ( 19)7 ) t\1r measuring 
longi.rsimus dorsi area. The contour of the /ongissimtt.r doni muscle and external sur
face of the subcutaneous fat at the 12th rib were traced on PTM-173 non-absorbent 
tracing paper. A compensating planimeter was used to measure muscle area. 
Area of muscle was recorded as sc1uare inches. Since the report of Naumann, 
this procedure has been adopted and used extensively in beef carcass evaluation. 

Photo!(raphic Methods: Several workers have reported methods which were 
intended to expedite the measurements of the /rmgi.1Jimu.r dor.ri muscle. The use 
of a camera to photograph the muscle at th e 12th rib was reported by Stull 
(1953 ). A compensating polar planimeter was used to determine the area from 
a phorograph. A correlation coefficient of 0.98 was reported between the results 
of the photographic and tracing methods. Schoonover and Stratton ( 1957) re
ported a procedure whereby a wire grid was superimposed upon the cut sutflce 
of the loin muscle and then photog raphed. They reported that the area deter
mined by counting the grids was more practical and less susceptible to error 
than the tracing method. Bodwell et ctl. (1959) also reported that if a planimeter 
is not available, the longi.r.rimm dor.ri muscle area may be estimated by superim
posing a grid on the tracing and then counting the squares enclosed by the mus
cle. However, they reported that the grid procedure was only 75 percent as ac
curate as the planimeter method. 

Shrewsbury and Wideman (1961) described a technique t(x photographing 
muscle and fa t areas in the carcass. The areas photographed were reproduced to 

actual size and measured with a planimeter. Another lrmgi.r.rimtts dor.ri muscle 
photographic technique was reported by Corbin et al. (1959). The technique 
consisted of projecting photographs by the use of a mirror onto a calibrated 
ground glass surface and the area was then measured with a planimeter. Deans 
et al. (1959) reported on a similar technique of projecting polaroid transparen
cies of the loin muscle on a plate glass surf1ce and then measuring the area with 
a planimeter. Both of these techniques were claimed to be rapid and reliable. 

High Frequency Sound Method: Recent reports by Stouffer (1959, 1961 ), 
Stouffer et al. (1959, 1961), and Hedrick et al. ( 1962) have shown that the area 
of the longissimus dorri muscle and fat thickness could be measured in live cattle 
by the use of a high frequency sound instrument. With the development of the 
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high frequency sound procedure to take these measurements on the live animal, 
the longissimus dorsi measurements will probably be used more extensively in the 
future for the selection of breeding animals. Area of the longissimus dorsi muscle 
has also been reported to be highly heritable (Knapp and Knordskog, 1956; 
Shelby eta/., 1955; Lasley and Day, 1960; Gregory eta!., 1961. 

Variability in Logissimus Dorsi A rea: Area measurements of the right 
and left longissimus dorsi muscle can differ considerably. The ribbing procedure 
can be one cause of the differences in logissimus dorsi area, according to Naumann 
(1952), Butler eta/. (1956), Bodwell eta/. (1959), Carpenter and Palmer (1960), 
and Stouffer (1961). In the study by Carpenter and Palmer (1960) the left side 
was ribbed the conventional packing house manner by cutting halfway between 
the 12th and 13th rib and cutting along the contour of the 12th. The right side 
was ribbed by cutting across the vertebra halfway between the 12th and 13th 
rib and perpendicular to the long axis of the longissimus dorsi muscle. The aver
age area of the right side was 0.68 square inch larger than that of the left side. 
Alexander (1961) reported results similar to those of Carpenter and Palmer 
( 1960) , except the same described ribbing procedure was reversed for the two 
sides. He reported the average area of the right side was 0.32 square inch larger 
than the left. 

In an attempt to minimize differences in longissimus dorsi area due to incon
sistant ribbing, Srouffer (1961) proposed a standardized ribbing procedure. He 
proposed that : 

"the backbone should be cut with a saw on a line parallel to the floor 
at a point two-thirds of the way posteriorly on the twelfth thoracic ver
tebra. The anterior edge of the thirteenth rib and the posterior edge of 
the twelfth rib should be located by probing with a knife or other 
sharp instrument at several places. The cut separating the fore and hind 
quarters should be made with a knife held parallel to the floor starting 
ar the saw cut and following a line parallel to the anterior edge of the 
thirteenth rib one-third of the way between rib distance below it." 

Naumann (1952) recommended that the carcass be ribbed between the 12th and 
13th rib with the knife held at right angles to the cut surface of the vertebra 
and following the contour of the 12th rib. 

Relationship Between Longissimus Dorsi and Total Carcass Composition: 
Studies have been conducted to determine the relationship between area of the 
longissimus dorsi muscle and total carcass lean, fat, and bone in an attempt ro 
devise a simple and reliable method for estimating separable lean. However, in 
most instances the relationships between longissimus dorsi muscle area and vari
ous component parts of the carcass have been low. In a report by Cole eta!. 
( 1960) the area of this muscle was associated with only 18 percent of the vari
ation of separable lean of individual wholesale curs. Longissimus dorsi area ac
counted for only 10 to 18 percent of the variation encountered in separable lean 
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of the carcass according to Weslie et af. (1958) and Merkel and Mackintosh 
(1961) , respectively. Hedrick eta/. (1963) reported 19 to 23 percent of the vari
ation in weight of trimmed wholesale cuts. and weight of trimmed primal cuts 
was associated with longissimus dorsi area. 

In a report by Cole eta/. (1962 ) simple correlations of 0.58, 0.59, 0.39 and 
0.63 were reported between total separable lean and longi.rsimu.r dorsi area at the 
5th rib, 12th rib, last lumbar vertebra, and an average of the three area measure
ments, respectively. An average of the three area measurements multiplied by 
the carcass length increased the accuracy of estimating separable lean (r = 0.73). 
Cole also reported there was a tendency for the longisJimu.r dorsi area to decrease 
and total pounds of separable lean to increase as length of carcass increased. In
clusion of carcass length contributed approximatel y 14 percent to the correla
tion coefficient obtained. 

A report by Goll eta/. (1961) showed that very few carcass measurements 
or yields were closely related to loin eye area. There was no clear evidence from 
this study that loin eye area was closely related to factors representing over-all 
carcass value. Conversely, Cahill eta/. (1956) :reported a correlation of 0.85 be
tween longissimus dor.ri area and percent of edible portion of the carcass. 

Callow (1962) stated "there is no adet1u:1te short cut in properly evaluating 
beef carcasses." He suggested complete dissect ion as the more reliable method. 

Muscle to Bone Relationships: Muscle to bone relationship has also been 
used for determining carcass composition. Callow ( 1961) reported that the 
ratio of the weight of muscular tissue to the weig ht of bone in a carcass was 
a useful measure of carcass composition. Orme et al. (1959) reported that the 
weight-length ratio, length, and thickness of the fore or hind cannon bones of 
beef were significant indices of carcass lean. The length of the cannon bone was 
directly and significantly related to the percentage of primal cuts. Orcs (1959) 
also reported that cannon bone weight, area, weight-length ratio, and specific 
gravity were highly related to wholesale cut weight and longi.uimu.r dor.ri area. 
Wythe eta/. (1961) reported data which indicated that bones of an animal 
developed proportionally in length and width and that a positive association ex
isted between bone thi(:kness and muscling. 

Fat Measurements: Reports have consistently shown that fat is the most 
variable component of the beef carcass. As the percentage of fat increases there 
is an almost proportionate decrease in lean content. Bowman et a/. ( 1962b) re
ported that one can predict the percentage of lean within 2.82 percent of the 
true value about two-thirds of the time if fat content is known. Merkel and 
Mackintosh (1961) reported a correlation of -0.91 between total lean and total 
fat of the beef carcass. 

Carcass Cut-Out: Numerous reports have indicated separable lean of in
dividual wholesale cuts is more highly related to total lean of the carcass than 
certain linear and area measurements. Cole et a/. ( 1959) reported the lean con-
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tent of the round, sirloin, shordoin, rib , chuck, 9-10-llth rib and 6-7-8th rib 
gave a better estimate of total carcass lean than the longissimus dorsi area. Area of 
the !ongi.rsimu.r dor.ri accounted for 17-28 percent of the variation in total separ
able lean whereas separable lean of these same curs accounted for 57-91 percenr 
of the variation. Merkel and Mackintosh ( 1961) reported correlation coefficients 
of 0.78 and 0.77 respectively between trimmed lean of the round and chuck and 
total lean of the carcass. 

Pierce (1957) found a wide variation in yield of trimmed retail cuts from 
steer carcasses of all grades, prime through canner. Variation in yield of cuts was 
due primarily to variation in conformation and finish. Finish, when expressed in 
terms of grades, was 4.5 rimes as important as conformation in predicting yield 
of closely trimmed, mostly bone-in, retail cuts from the round , loin, rib , and 
chuck. 

Murphey et (//. (1960) studied the relationship between carcass characteris
tics and the yield of trimmed cuts from steer, heifer, and cow carcasses. They 
reporrc:d high negative relationships between percent total fat trim and yield of 
bone-in and boneless retail cuts from the major wholesale cuts. These investi
gators concluded that the yield of these cuts could be predicted very accurately 
if a method was available ro predict the percent of far trim. 

EXPERIMENTAL PROCEDURE 

Experiment I: The first part of this study was concerned with the influence 
of carcass weight and ribbing procedure on longi.uimu.r dorsi muscle area and sub
cutaneous fat thickness measurements. Tracings were made of the left !ongiuimliJ 
dor.ri muscle and adjacent subcutaneous fat of 1096 steer carcasses. The cattle 
were slaughtered at three major packing houses and the University of Missouri. 
Carcasses were ribbed by cutting them at the center of the 12th thoracic vertebra 
and then cutting along the curvature of the 13th rib . Ribbing was done by sev
eral different persons. The carcasses ranged in weight from 350 to 900 pounds 
and graded good and choice. Tracings were also made of the right side of 295 of 
these carcasses to compare measurements of the right and left sides. 

Longissimus dorsi muscle area was measured with a compensating planimeter. 
Subcutaneous fat thickness was measured at three locations and averaged as de
scribed h1· Naumann (1952). 

E.xperiment 2: Carcasses from 47 steers were used in this experiment. The 
carcasses ranged in weight from 449 to 630 pounds and graded from low good 
to high choice and averaged low choice. Production variables related to carcass 
characteristics of these steers were reported by Freitag ( 1964). The normal 
slaughter procedure was followed, except that the carcasses were not split. After 
chilling, the wholesale ribs and short loins were removed intact. Prior to split
ting the intact ribs and short loins, steaks one-half vertebra in thickness were 
cut on a power saw beginning at the center of the 11th thoracic vertebra and 
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( 1) Center of 11th 
thoracic vertebra 

(2) Juncture lith and 
12th thoracic vertebrae 

(3) Center of 12th 
thoracic vertebra 

(4) Juncture 12th and 
13th thoracic vertebrae 

(5) Center of 13th 
thoracic vertebra 

( 6) Juncture 13th thoracic 
and 1st lumbar vertebrae 

11 

Fig. 1 - Cuts showing the anatomical locations where bilateral longissimus dorsi 
and subcutaneous fat thickness measurements were made. 



12 MISSOURI AGRICULTURAL EXPERIMENT STATION 

continuing in sequence to the juncture of the 13th thoracic and first lumbar 

vertebra (Fig. 1) . Bilateral tracings and measurements were made of the longissi

mus dorsi muscle and subcutaneous fat at six locations as in experiment 1. 

Wholesale cuts from the left side were processed into boneless retail cuts. 

The wholesale cuts, chuck, rib, loin, and round, from the right side were pro

cessed into bone-in retail cuts and the neck portion of the chuck, foreshank, 

brisket, plate, flank, rump and hind shank were processed into boneless retail 

cuts (partially boneless retail cuts). Subcutaneous and intermuscular fat in ex

cess of .Ys inch in thickness was removed from all retail cuts from the right and 

left sides. 
The data from each experiment were treated separately. Analysis of variance 

was used to ascertain differences between measurements of longissimus dorsi mus

cle and subcutanous fat of the right and left sides. Simple correlation analysis 

was used to determine the relationships between measurements of the longissi

mus dorsi muscle and subcutaneous fat and yield of retail cuts. 

Calculation of Retail Yield: For the purpose of this study retail yield was 

calculated as follows: 

weight of retail cuts of 

Retail yield of the primal cuts = ~. primal cuts x 100 

weight of side 

Retail yield of the side = weight of retaiJ cuts of the side x 100 

weight of side 

Chemical Analysis: One steak three-fourths inch in thickness from the 

12th thoracic area of the right side was cut for subsequent analysis. The steaks 

were wrapped, frozen at -20° F and stored at 0° F. The longissimus dorsi muscle 

was subsequently removed and ground three times while frozen. Total moisture, 

total nitrogen and total ether extractable (fat) constituents were determined ac

cording to A.O.A.C. methods (1960) . 

RESULTS AND DISCUSSION 

Relationship Between Carcass Weight and Longissimus Dorsi Muscle and 

Subcutaneous Fat Measurements 

Experiment 1: The average longissimus dorsi muscle area and subcutaneous 

fat thickness measurements of 1096 steer carcasses by 50 pound weight intervals 

are presented in Table 1. Longissimus dorsi muscle area was greater per unit 

weight for the lighter weight carcasses than the heavier carcasses. Muscle area 

increased less per unit weight increase than did fat thickness. Muscle area in

creased approximately 0.5 times from the 377 to 878 pound average weight 

group ; whereas, fat thickness increased three rimes. 
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TABLE 1- LONGISSIMUS DORSI MUSCLE AREA AND FAT THICKNESS MEASUREMENTS OF 
BEEF CARCASSES BY 50-POUND WEIGHT GROUPS 

Carcass Wt. L. Dorsi Area Fat Thickness· 

Range Mean Mean 
fr 100 lb. 

o Carcass Mean 
Per 100 lb. 
of Carcass 

(lb.) (lb.) (sq. in.) (sq. in.) (in.) (in.) 

350-399 377 8.58 2.28 0.33 0.09 
400-449 433 9. 29 2.15 0.45 0.10 
450-499 477 9.85 2.06 0.57 0.12 
500-549 532 10.04 1. 89 0.66 0.12 
550-599 576 10.64 1. 85 0. 73 0.13 
600-649 625 10.99 1. 76 0.82 0.13 
650-699 674 11.21 1. 67 0.86 0.13 
700-749 - 724 11.82 1. 62 0.93 0.13 
750-799 768 12.16 1. 58 0.97 0.12 
800-849 823 13.12 1. 60 0.91 0.11 
850+ 878 12.62 1.44 1.11 0.13 
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Comparison of Right and Left Longissimus Dorsi Muscle and Subcutane

ous Fat Measurements 

Right and left longissimus dorsi muscle and subcutaneous fat measurements 

from 295 steer carcasses were compared. Comparisons in Table 2 indicate that 

measurements of the right and left side taken from carcasses ribbed the conven

tional manner were significantly different (P<0.01) . The average area of the 

right muscle was larger than the left and the fat was thicker on the left than 

on the right side. 

TABLE 2- COMPARISON OF RIGHT AND LEFT LONGISSIMUS DORSI MUSCLE 
AREA AND FAT THICKNESS MEASUREMENTS OF BEEF CARCASSES 

Measurement Right 

.L,. dorsi Area (sq. in.) 10.17 

Fat Thickness (in.) 0.69 

**P< . 01 

Left 

9.98 

0. 71 

Average 
Mean 

Difference 

0.65** 

0.10** 

Comparison of Longissimus Dorsi Muscle Area at Different Locations 

Experiment 2: Areas of the longissimus dorsi muscle of the right and left 

sides at six locations on the 47 steers in experiment 2 are presented in Table 3. 

Bilateral area measurements were not significantly different. Considerable varia

tion in area between right and left sides of beef carcasses has been reported pre

viously (Cole et al., 1960; Carpenter and Palmer, 1960; Alexander, 1961). In the 

first part of this study it was also shown that the right and left area measure

ments differed. It was suggested by some of these workers that variation in rib

bing could introduce considerable error in longissimus dorsi measurements. Data 

TABLE 3 - COMPARISON OF BILATERAL LONGISSIMUS OOESl MUSCLE AREA 
OF THE RIGHT AND LEFT SIDES OF BEEF CARCASSES AT SIX LOCATIONS 

Right Left 

Location Mean S.D. Mean S.D. "t" Valuesa 

11th Thoracic 9.18 1.01 9. 15 1. 02 .145 

11-12th Thoracic 9.20 1. 01 9.24 1. 01 .1 97 

12th Thoracic 9.53 0.96 9.45 1. 04 . 382 

12-13th Thoracic 9.81 1. 05 9.93 1.12 . 561 

13th Thoracic 9.26 1.00 9.38 1.10 . 562 

13th Thoracic-
1st Lumbar 9.83 0.94 10.08 1.11 1.160 

aNo significant differences right vs. left. 
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in Table 3 indicate that the right and left longissimus dorsi muscles, when cut at 
the same location and perpendicular to the long axis of the muscle are sym
metrical and do not differ in area. Depressions in the dorsal or ventral sides of 
the muscle appeared on both right and left muscles. 

It should be noted that the smallest average difference between right and 
left longissimus dorsi muscle area measurements occurred at the 11th thoracic ver
tebra location. The largest average difference occurred between the 13th thoracic
first lumbar location. The means of the right and left muscles at the 12th tho
racic vertebra location, wnere carcasses are normally ribbed, differed by only 0.08 
square inch. 

The longi.r.rirrm.r dor.ri muscle was smaller in area at the 11th thoracic verte
bra and increttsed gradually in area to the junction of the 12th-13th thoracic ver
tebrae (Table 3). A significant decrease (P < 0.05) in area was observed at the 
mid point of the 13th thoracic vertebra followed by a significant increase 
(P<0.01) at the junction of the 13th thoracic-first lumbar vertebra (Table 4). 
These resu lts suggest when right and left sides are ribbed separately considerable 
variation in area of longi.r.rimu.r dor.ri muscle can occur if the two sides are not 
ribbed at the identical vertebra location and at the same angle. 

TABLE 4- COMPARISON OF LONGISSIMUS 00RSI MUSCLE AREA OF THE 
RIGHT AND LEFT SIDES OF BEEF CARCASSES AT SIX LOCATIONS 

Means and Standard Deviationsa 

Location 11th 11th-12th 12th 12th-13th 13th 13th-1st 

Ri~ht 

9.18 9.20 9 . 53 9.81 9.26 9.83 
(1. 01) (1. 01) (0.96) (1 . 05) (1. 00) (0 .94) 

11th ** ** 
11-1 2th ** ** 
12th 
12-13th * 
13th ** 
13th-1st 

J&fL 
9.15 9.24 9.45 9.93 9.38 10.08 

(1.02) (1. 01) (1. 04) (1.12) (1.10) (1.11) 
11th ** ** 
11-12th ** ** 
12th ** ** 
12-13th * 
13th ** 
13th-1st 

a 
Standard deviations presented in parenthesis 

* (P<O. 05) 

** (P<0.01) 



TABLE 5 - CORRELATION COEFFICIENTS BETW'EEN LONGISSIMUS DORSI MUSCLE AREA 
OF RIGHT AND LEFT SIDES --

Vertebral location 

11th Thoracic, Rb 
11th Thoracic, L c 

11-12th Thoracic, R 
11-12th Tho1~acic, L 

12thThoracic, R 
12th Thoracic L 

12-13th Thoracic, R 
12-13th Thoracic, L 

13th Thoracic, R 
13tll Thoracic, L 

13th Thoracic-1stLwnbar, R 

11th 

Rb Lc 

0.91 

a All correlations were significant (P< . 01). 

b . 1 •ct R1g 1t Sl e. 

cLeft side. 

11-12th 

R L 

0 . 91 0.92 
0 . 84 0 . 91 

0 . 91 

Correlation Coefficienta 

12th 12-13th 13th 

R L R L R L 

o. 94 0.93 0.88 0.91 0. 88 0.88 
0.86 0 , 94 0.82 0.86 0. 82 0 . 87 

0.90 0.88 0.91 0.88 0.85 0.84 
0.88 0.91 0.87 0.94 0.84 0.90 

0. 94 0 . 92 0.91 0.92 0 . 87 
0.89 0.92 0.86 0.90 

0 . 92 0.92 0 . 84 
0.90 0 . 93 

0.89 

...... 
0\ 

; 
13th-1st •.n 

V> 
0 

R L c:: 
~ 

0. 82 0.82 > 
0. 78 0 . 78 Cl 

~ 
0. 83 0.77 

() 
c:: 

0 . 82 0. 87 r-' 
.....j 
c:: 

0 . 85 0 . 83 
~ 
> 

0.84 0.85 r-' 

tTl 
:>< 

0.91 0.84 '"0 
tT1 

0.88 0.94 ~ 
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0.90 0.85 
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These results are in agreement with the report of Stouffer (1961) . However, 
Stouffer reported a greater longissimus dorsi muscle area variation for five loca
tions between the 12th-13th rib than was observed in the present study. The 
location and angle at which the muscle was cut by Stouffer differed from that 
employed in the present study. Stouffer (1961) reported "splitting" the 12 th and 
13th ribs. The ribs in the region where the longissimus dorsi was cut in this study 
always curved posteriorly. Thus, when the cuts were made perpendicular and at 
right angles to the vertebrae the ribs were cut across instead of following their 
curvature. 

Simple correlation coefficients between longissimus dorsi muscle area meas
urements at six locations are presented in Tabl e 5. Correlati on coefficients be
tween all locations were significant ( P < 0.01) . However, there was a tendency 
for correlation coefficients to decrease in magnitude as linea r distance between 
measurements increased. 

Comparison of Subcutaneous Fat Thickness Measurements: Comparisons 
of subcutaneous fat thickness measurements of the right and left sides at six 
locations are presented in Table 6. Fat thickness of the right side co mpared to 

T ABLE 6- COMPARISON OF BILATERAL SUBCUTANEOUS FAT 
TIDCKNESS OF THE RI GHT AND LEFT SIDES OF BEEF 

CARCASSES AT SIX LOCATIONS 

Right Left 

Location Mean S . D. Mean S . D. "t" Values 

11th Thoracic .72 .19 0 72 0 20 .227 
11-12th Thoracic .64 .16 .65 .16 .524 
12th Thoracic . 54 . 14 . 60 . 17 1. 716 
12- 13th Thoracic . 44 .13 . 48 .14 1. 467 
13th Thoracic . 43 .12 . 44 .13 . 551 
13th Thoracic-

1st Lumbar .41 . 12 . 42 . 11 .353 

~o significant diffe r ences right vs. left 

a 

the left side did not differ significantly at the six locations measured. The great
est variation occurred at the 12th thoracic and 12-13th thoracic locations where 
fat thickness measurements are usually taken. At these locations the fat was 
thicker on the left side. The greatest difference (0.06 inch) occurred between 
the 12th thoracic measurements, where carcasses are normally ribbed. 

The thickness of subcutaneous fat was greatest at the 11th thoracic vertebra 
and gradually decreased to the 13th thoracic-first lumbar vertebrae. The gradual 
decrease in fat thickness between each succeeding location was in most instances 
significantly different (Table 7) . 
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TABLE 7- COMPARISON OF SUBCUTANEOUS FAT THICKNESS OF THE 

RIGHT AND LEFT SIDES OF BEEF CARCASSES AT SIX LOCATIONS 

M~ans and Standard D~l!:iationsa 

Location 

11th 
ll th-12th 
12th 
12-13th 
13th 
13th-1st 

11th 
11-12th 
12th 
12-13th 
13th 
13th-1st 

11th 

. 72 
(.19) 

. 72 
(.20) 

11th-12th 12th 

Right 

.64 .54 
(.16) (.14) 

* ** 
** 

_1&lL 

.65 .60 
(.16) (.17) 

** 

aStandard deviations p:':'esented in parenthesis 

* (P <0. 05) 

** (P<O.Ol) 

12th-13th 13th. 

.44 .43 
(.13) (.12) 

** ** 
** ** 
** ** 

.48 .44 
(.14) (.13) 

** ** 
** ** 
** ** 

13th-1st 

.41 
(.12) 

** 
** 
** 

.42 
(.11) 

** 
** 
** 
* 

Simple correlation coefficients between subcutaneous fat thickness measure

ments at the various locations are presented in Table 8. Correlation coefficients 

were significant (P< 0.01) between all locations. There was a tendency for cor

relations between subcutaneous fat thickness measurements of the right and left 

sides to decrease in magnitude as the distance between measurements increased. 

The same trend was observed for the longissimus dorsi muscle measurements, 

Table 5. 

Relationship Between Longissimus Dorsi Muscle A rea and Retail Yield: 

Areas of the longissimus dorsi muscle were obtained at six locations from the left 

and right sides. These measurements were correlated with weight and percent 

of boneless and partially boneless retail cuts of the primal cuts and entire side. 

The correlations obtained are presented in Table 9. Longissimus dorsi muscle areas 

were more highly associated with the weight than with percent of retail cuts 

from the primal cuts and of the entire side. With the exception of the left 13th 

thoracic-first lumbar position, the longissimus dorsi muscle area was more highly 

correlated with the percent retail yield from the primal cuts than of the entire 

side. The longissimus dorsi muscle area measurements at the different locations 

accounted for five to 19 percent and six to 25 percent of the variation, respec

tively, in retail yield of the partially boneless and boneless sides. The relation-



TABLE 8- CORRELATION COEFFICIENTS BETW"EEN SUBCUTANEOUS FAT THICKNESS 
OF RIGHT AND LEFT SIDES 

Vertebral location 

11 tl1Thoracic, Rb 
11 tl1 Thoracic, L c 

11-12th Thoracic, R 
11-12tl1 Thoracic, L 

12tl1 Thoracic, R 
12tl1 Thoracic, L 

12-13tl1 Thoracic, R 
12-13tl1 Thoracic, L 

13tl1 Thoracic, R 
13lli Thoracic, L 

13tl1 Thoracic-lstLumb.ar, R 

lltll 
Rb Lc 

o. 87 

aAll correlations were significant (P<.Ol) . 

bRight side. 

cLeft side. 

ll-12th 

R L 

0 . 80 0.74 
0.84 0.83 

0.91 

Correlation Coefficienta 

12th 12-13tl1 __]]J:h_ 

R L R L R L 

0.69 0.62 0.64 0.61 0.65 0.66 
0. 74 0 . 68 0 . 64 0 . 64 0 . 71 0.66 

0.80 0.79 0.76 0 . 80 0.80 0. 77 
0.76 0. 83 0 . 71 0. 80 0. 74 0.79 

0. 81 0.82 0. 86 0 . 84 0.79 
0. 71 0. 87 0.77 0. 80 

0.85 0.92 0. 80 
0. 84 0 . 86 

0.84 

13tl1-1St 

R L 

0.58 0.63 
0 . 65 0. 71 :::0 

tY1 
V> 

0.76 0.75 tY1 

0.74 0.77 > 
:>::! 
(') 

::r: 
0.76 0.74 

ttl 0.73 0.76 c:: 
r' 
r' 

0. 82 0.76 tY1 

:l 0. 78 o. 80 z 
CIJ 

0.86 o. 83 00 
0 

0.82 0.90 

0. 86 
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\0 



TABLE 9 - CORRELATION COEFFICIENTS BETWEEN AREA OF LONGISSIMUS DORSI MUSCLE 
AND RETAIL YIELD 

Correlation Coefficient 

Total Retail Yield of Side Retail Yield of Primal Cuts 
b 

Boneless 
a Partially Boneless Boneless a 

Partially Boneless 
b 

Vertebral location Wt. % Wt. % Wt. % Wt. % 

Right Side 

11th Thoracic 0. 74** 0. 37* 0. 72** 0. 33* 0.75** 0.39** 0.71** 0. 35** 
11- 12th Thoracic 0. 70** 0. 37* 0. 66** 0.32* 0. 69** 0. 37* 0.64** 0. 31* 
12th Thoracic 0. 75** 0. 40** 0. 68** 0. 33* o. 75** 0.42** 0. 68** 0. 34** 
12-13th Thoracic 0. 72** 0 . 42** 0.66** 0.35* 0. 70** 0.41** 0.64** 0. 34 
13th Thoracic 0. 70** 0. 39** '(}. 66** 0. 35** 0.70** 0 . 40** 0.66** 0. 38** 
13th Thoracic-

1st Lumbar 0. 73** o. 51** o. 68** 0. 35* 0. 72** 0. 40** o. 70** o. 38** 

Left Side 

11th Thoracic 0. 73** 0. 25 0. 72** 0. 23 0. 74** 0.28 0. 72** 0. 24 
11- 12th Thoracic 0. 81** 0.39** 0.76** 0. 31* 0.81** 0.41** o. 75** 0.31* 
12th Thoracic o. 78** 0.35* o. 74** 0. 31* o. 78** 0. 37* o. 74** 0. 31* 
12-13th Thoracic 0. 83** 0. 43** 0. 78** 0. 37* 0. 84** 0.46** 0.77** 0. 38** 
13tll Thoracic 0. 83** 0. 43** 0. 79** 0. 38** 0. 84** 0.45** 0. 80** 0. 42** 
13tll Thoracic-

1st Lumbar 0. 82** 0. 40** 0.77** 0. 44** o. 83** 0. 54** 0. 78** 0.46** 

aLeft side was processed boneless . 

bRight side was processed partially boneless. 

*(P<. 05). 

** (P./.01). 
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ships between area measurements and boneless and partially boneless retail yield 
from the primal cuts varied from eight to 29 percent and six to 21 percent, re
spectively, These results are in agreement with the reports of Cole et ai. (1960) 
and Hedrick et al. (1963 ), respectively, that area of the longiJSimus dorsi muscle 
was associated with only a small amount of the variation in percent separable 
carcass lean or percent trimmed wholesale cuts. 

There was a tendency for the relationships to increase between area meas
urements and boneless and partially boneless retail yield from the primal cuts 
and entire side from the 11th thoracic position toward the 13th thoracic-first 
lumbar position. 

Longissimus dorsi muscle area was correlated with weight of boneless and 
partially boneless retail cuts from the primal cuts. Area of muscle accounted for 
48 to 70 percent of the variation in weigh t of boneless retail cuts and 41 to 70 
percent of the variation in partiall y boneless retail cuts. Similarly, muscle area 
measurements were associated with 49 to 69 percent of the variation in boneless 
retail cuts and 47 to 62 percent of the variation in partially boneless retail cuts 
of the entire side. It is of interest to note that the longis.rimu.r dorJi muscle areas, 
at the 12th thoracic vertebra, correlated with the weight of boneless and partially 
boneless retail cuts from the primal cuts and entire side were identical. Although 
the "r's" from the right side were lower in magnitude, they roo , were of the 
same general relationships. Since there was no significant difference between the 
" r's" of each side at a g iven location, this indicates that data of one side were 
representative of the other. 

Relationship Between Subcutaneous Fat Thickness and Retail Yield· 
Subcutaneous fat thickness measurements were obtained at six locations from 
the right and left sides. These measurements were correlated with weight and 
percent boneless and partially boneless retail curs of the primal cuts and entire 
side. The correlation coefficients obtained are presented in Table 10. 

Correlations between subcutaneous fat thickness measurements and percent 
retail cuts were greater (P<0.01) than with w<>ight of retail curs. These results 
are opposite those obtained with longissimus dorsi muscle area. Fat thickness 
measurements related to weight of retail cuts resulted in non-significant correla
tions, except the right 11th-12th thoracic measurement (P<0.05). All correla
tions between fat thickness and percent boneless and partially boneless retail 
cuts were negative and significant (P<0.01) . There was a trend for the meas
urements toward the anterior part of the carcass to be more highly related with 
yield of retail cuts than the more posterior measurements. Fat thickness meas
urements are normally taken at the 12th thoracic location. Data in Table 10 in
dicate that measurements taken at the 11th-12th thoracic are more highly related 
o retail yield than measurements at the 12th thoracic vertebra. These results also 
indicate that fat thickness has a greater influence on retail yield than longissimus 
dorsi area. Data presented in Figure 2 show that as fat thickness at the 12th 
thoracic vertebra increased retail yield decreased (r = -0.61) . An increase of 0.16 



TABLE 10- CORRELATION COEFFICIENTS BETWEEN SUBCUTANEOUS FAT THICKNESS 

AND RETAIL YIELD 

Correlation Coefficient 

Vertebral location 

Right Side 

11th Thoracic 
11-12th Thoracic 
12th Thoracic 
12-13th Thoracic 
13th Thoracic 
13tll Thoracic-
1st Lumbar 

Left Side 

11 tl1 Thoracic 
11-12tll Thoracic 
12tll Thoracic 
12-13tll Tiwracic 
13tll Thoracic 
13tll Thoracic-
1st Lunibar 

Total Retail Yield of Side 
.. b 

Bonelessa Partially Boneless 
Wt. % --wt:- % 

- . 15 -. 60** -.16 -.68** 
-.16 -. 64** - . 17 -.71** 
-.12 -.56** - . 13 -.61** 
- . 14 -.58** -.16 - . 64** 
-.18 -.59** -.19 -.67** 

-.19 - . 55** -.20 -.66** 

-.14 - . 58** -.13 -. 68** 
-.25 -.70** - .25 -.74** 
-.08 - .59** -.06 -.61** 
-.06 -.50** - . 09 -.60** 
- . 16 -.55** -.17 -.61** 

-.13 -.52** -.11 -.59** 

a Left side was processed boneless. 

bRight side was processed partially boneless. 

* (P< .01). 

**(P<. 05). 

Retail Yield of PrLmal Cuts 
l:J 

¥ally Bonel~ss a _p~ o Boneless 1% • 
Wt. 0 

-.17 -.61** -.16 - . 73** 
-.29* - . 72** -.23 - . 72** 
- . 10 -.60** - .03 -.57** 
- . 07 -.50** -.06 -.59** 
-.18 - . 56** - .15 -.60** 

- . 14 - . 52** -.11 -.60** 

-.20 -.64** -.17 -.71** 
-.20 - . 69** -.16 -.70** 
-.16 -.60** -.10 - . 60** 
-.17 - . 60** - .12 -.6!** 
-.20 -.60** -.20 - . 67** 

-.20 -.56** -.20 -.66** 

N 
N 

~ 
(/) 
[/) 

0 
c:: 
~ 

> 
Cl 
::<l 
() 
c:: 
tl 
c:: 
::<l 
> 
t'"' 

trJ 
><: ., 
ti1 
::<l 

a:: 
ti1 z ..., 
(/) 

~ ..., 
0 
z 



RESEARCH B ULLETIN 880 23 

79 y 78.97 -l l.962(X) 

• r = -0.61 
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vertebra (in . ) 

Fig. 2 - Relationship of fa t thickness to percent partia lly boneless retai l yield 
of the side. 

inch in fat thickness was associated with a one percent decrease in partially 
boneless retail yield. 

Relationship Between Trimmed Round and Retail Yield: Correlation 
coefficients obtained between trimmed round and retail yield of the primal cuts 
and side are presented in Table 11. The yield of trimmed wholesale round was 
highly related (P< 0.01) to cut-out of the primal cuts and entire carcass, either 
as boneless or partially boneless retail cuts. As much as 82 percent of the varia
tion in weight of retail cuts was associated with weight of trimmed round. 
These results are in agreement with those of Cole eta/. (1959), Orme eta/. 
(1960), Hedrick eta/. (1963), and Brungardt and Bray (1963), who reported a 
high relationship between cut-out and trimmed round. The round was more 
highly associated with carcass cut-out than longissimus dorsi m uscle area (Table 
9) . The round comprises a large portion of the part to whole relationship and 
therefore a high relationship should exist between the round and total cut-out 
of the carcass. Relationship of percent trimmed round to percent partially bone-



TABLE 11 - CORRELATION COEFFICIENTS BETWEEN TRIMMED ROUND AND TOTAL RETAIL YIELD 
AND RETAIL YIELD OF PRIMAL CUTS 

Correlation Coefficient 

Retail Yield of Side Retail Yield of Primal Cuts 

Boneless b Partially Boneless c Boneless b 
Partially Boneless 

Trimmed Rounda Wt.d Percent Wt. d Percent Wt. d Percent Wt. d Percent 

Right and Left (wt. ) 0. 88** 0.21 0. 91** 0. 23 0. 88** 0. 22 0. 90** 0.20 

Right and l eft (%) 0. 46** 0. 80** 0. 47** 0. 88** 0. 47** 0.79** 0.45** 0. 84** 

Left side (wt. ) 0. 86** 0. 18 0. 88** 0. 21 0. 85** 0.19 0. 87** 0. 18 

Left side (%) 0 . 43** 0. 75** 0. 44** 0. 82** 0. 45** 0. 74** 0.43** 0. 78** 

Right side (wt.) 0. 88** 0. 23 0. 91** 0.25 o. 87** 0. 25 0. 90** 0. 22 

Right side (%) 0.47** 0.79** 0. 49** 0. 89** 0. 49** 0. 79** 0.47** 0.86** 

aTrimmed round included sirloin tip and rump. 

bLeft side was processed boneless. 

cRight side was processed partially boneless . 

dTotal weight of trimm ed retail cuts. 

** (P<O . 01). 
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less retail yield of the side is presented in Figure 3. As percent trimmed round 
increased the yield of retail cuts from the side increased. An increase of approxi
mately 0.55 percent trimmed round was associated with one percent increase in 
percent partially boneless retail yield. 

78 
y r.69 + l.7 858(X) • 
r = 0 . 89 

77 

76 

75 

"0 74 ...., 
cu • .,., 

>< 73 • • ...., • . ,., 
<1l 
.u 72 cu • cG • 
.u 
c 7l •• cu 
u ... 
cu • P-. 70 

• • 
69 • 
68 

67 

66 

65 
18 19 20 21 22 23 24 25 26 

Percent Trinuned Round (right) 

Fig. 3 - Relationship of percent trimmed round to percent partially boneless 
retail yield of the side. 
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Relationship Between Various Objective and Subjective Measurements 
and Retail Yield of the Primal Cuts and of the Side. Correlation coefficients 
between various objective and subjective measurements and retail yield of the 
primal curs and of the side are presented in Table 12. The yield of the round 
was more highly corrlated with retail yield of the primal cuts and side than any 
of the other wholesale curs. Retail yield of the flank followed closely in this 
respect. Hankins and Howe (1946) and Hedrick et al. (1963) also reported the 
yield of lean of the wholesale flank cut was a good index of total carcass cur-out. 
The absolute amount of lean in the flank did not vary much between animals. 
However, there was a wide variation in the absolute amount of fat. The flank 
is a fat depot and the amount of fat in the flank is indicative of the amount of 
fat in the entire carcass. An increase in the amount of fat in the flank resulted 
in a decrease in yield of trimmed retail yield cuts (Fig. 4). An increase of approx
imately 2.30 percent retail yield of the flank (retail yield was calculated as a per
cent of the wholesale cut) was associated with one percent increase in percentage 
of partially boneless retail yield. 

81 
y 54.21 + 0.3999(X) 

79 r = 0 .8 1 

77 

75 

73 

71 

69 

67 • • • 
65 I I 

34 36 38 40 42 44 46 50 52 54 56 58 60 

Percent Retail Yield Flank (right+ left) 

Fig. 4 - Relationship of percent retail yield of flank to percent partially bone
less retail yield of the side. 



TABLE 12- CORRELATION COEFFICIENTS BETWEEN WEIGHT AND PERCENT OF RETAIL CUTS OF INDIVIDUAL 
WHOLESALE CUTS AND TOTAL WEIGHT OF RETAIL CUTS AND RETAIL YIELD OF THE SIDE 

AND OF THE PRIMAL CUTS 

_ _ C_orrelation Coefficient 

Weight of Retail Cuts Percent Retail Yield 
Boneless 

a 

Total Primal 
Whol esale cut Side Cuts 

Flank R+Lc 0.47** 0 . 41** 
Brisket R+L 0 . 62** 0.57** 
Chuck L 0 . 86** 0 . 88** 
Chuck R 0 . 67** 0. 68** 
RibL 0. 62** 0 . 60** 
RibR 0. 59** 0 . 58** 
Loin L 0 . 86** 0. 89** 
Loin R 0. 75** 0. 75** 
Round L 0.90** 0.90** 
Round R 0 . 92** 0. 92** 

a Left side was processed bonel ess . 

b Right side was processed partially boneless . 

c 
Right and left sides combined. 

* (P<. 05). 

** (P <. 01) . 

Partially Boneless 
b 

Boneless a 
Partially Boneless 

Total Primal Total Primal Total Primal 
Side Cuts Side Cuts Side Cuts 

0 . 49** 0 . 44** 0 . 78** 0. 73** 0 . 81** 0 .76** 
0 . 59** 0. 52** 0 . 61** 0 . 53** 0.57** 0 . 43** 
0 . 82** 0. 81** 0 . 66** 0 . 7 2** 0 . 55** 0.52** 
0 . 66** 0 . 66** 0 . 61** 0 . 62** 0 . 65** 0. 7 2** 
0,53** 0 . 55** 0.55** 0 . 51** 0.48** 0 . 46** 
0.61** 0 . 62** 0.49** 0.47** 0 . 56** 0 . 56** 
0 . 86** 9 . 87** 0. 68** 0.74** 0. 70** 0. 7 2** 
0. 80** 0 . 84** 0 . 29* 0. 32* 0.45** 0. 56** 
0 . 92** 0 . 90** 0. 85** 0 . 85** 0 . 81 ** 0.75** 
0 . 90** 0 . 88** 0 . 80** 0. 81** 0. 87** 0 . 83** 
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Weights of retail cuts of individual wholesale cuts were significantly 
(P<0.01) related with weights of retail cuts of the side and primal cuts (Table 
12). Weights of retail cuts from the round accounted for a greater portion of 
the variation in weight of partially boneless retail cuts of rhe primal cuts than 
did the weight of retail curs from rhe ocher wholesale curs. Weight of retail 
cuts from rhe round accounted for 77 co 85 percent of the variation in weight 
of retail curs of the side and primal curs. The relationships were similar when 
weight of retail curs from rhe left (boneless) and right (partially boneless) 
round were correlated with weights of retail curs from rhe primal curs and side. 
This close relationship did not exist between rhe right and left for the other 
wholesale cuts. The greatest difference was between the right and left chuck. 
There was a trend for rhe weights of boneless retail curs from rhe chuck, rib, and 
loin to be more closely related co weights of retail curs from rhe primal curs and 
side chan when weights of rhe partially boneless retail cuts were compared. The 
lowest relationships were found between rhe weight of retail curs of the flank 
and coral retail curs of rhe primal curs and side, followed by the brisket. 

In most instances relationships between actual weights of retail curs of the 
round, loin, rib and chuck were higher than relationships between percentage 
values for these curs. The relationships for these rwo methods of comparison 
were similar for the brisket. In the case of rhe flank , the highest relationship 
existed when percentage values were compared. The actual weights of retail cuts 
from the flank were similar for all carcasses. However, rhe variation in weight of 
retail curs from other wholesale curs was more close! y alined co the variation in 
coral weight of retail curs from rhe primal curs and side. 

Data presented in Table 13 and Figure 5 indicate chat as kidney knob, belly 
cuts (flank, plate, brisker, and shank), marbling score, and carcass grade increased 
there was a decrease in the retail yield of the primal cuts and of the entire side. 
Carcass grades ranged from low good co average choice. An increase of approxi
mately one percent in kidney knob was associated with five percent decrease in 
partially boneless retail yield of the side. 

Dressing percent and conformation score of the carcass were not indicative 
of retail yield. The fact chat conformation score was not a good index of retail 
yield may be discouraging co livestock producers. The higher conformation 
scores were in large part due to excess fat which was subsequenrly trimmed off. 
These data further substantiate the statement of Hedrick eta!. (1963) that 
" ... for a carcass to have a high cut-out it is difficult co compensate for excess 
fat deposition with superior muscle development." 

Percent bone removed from the left side was positively associated (P<0.01) 
with yield of boneless and partially boneless retail cuts of the left and right side, 
respectively. 
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TABLE 13- CORRELATION COEFFICIENTS BETWEEN CERTAIN CARCASS 
MEASUREMENTS AND RETAIL YIELD OF THE PRIMAL 

CUTS AND ENTffiE SIDE 

Correlation Coefficient 
Boneless a Partially Boneless b 

Total Primal Total Primal 
Measurements Side Cuts Side Cuts 

Kidney knob R+ L (wt.) -.63** -. 62** -. 75** -.70** 
Kidney knob R+ L ( %) - . 60** -. 61** -.70** -. 66** 
Belly cuts R+L ~-) -.45** -. 48** -. 56** -.60** 
Belly cuts R+ L ( %) -.58** -.66** -. 66** -. 78** 
Brisket R+ L (wt.) 0.47** 0.41 ** 0.40** 0.28 
Brisket R+ L ( %) 0.61** 0.53** 0.57** 0.43** 
Marbling score -. 62** -.57** - . 71** -.70** 
Dressing percent 0.28 0.28 -. 07 0.34* 
Conformation score -.11 - .08 -.04 -.06 
Carcass grade -.66** -.60** -. 72** -.70** 
Percent bone L 0.61** 0.53** 0.57** 0.43** 
Retail yield boneless 0.97** 0.91** 0.84** 
Retail yield partially 0.91** O.S9** 0. 95** 
boneless 

* a Left side was processed boneless . (P<O. 05). 

b Right side was processed partially boneless. ** (P<O. 01). 
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Fig. 5 - Relationship of percent kidney knob tO percent partially boneless re· 
tail yield of the side. 
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Relationship Between Fat Trim and Retail Yield: Correlation coeffi
cien ts obtained between far rrim of the right and left sides with retail yie ld of 
primal cuts and of the entire side are presented in Table 14. All correlation co-

TABLE 14- CORRELATION COEFFICIENTS BETWEEN FAT TRIM AND 
RETAIL YIELD OF THE PRIMAL CUTS 

AND OF THE SIDE 

Correlation Coefficient 

Boneless b 
Partially Boneless c 

Total Primald Total Primald 
Fat Trim a 

Side Cuts Side Cuts 

Right and left (wt.) -. 87** - .84** -.92** -. 88** 
Right and left (%) -. 93** -.90** -. 96** -. 92** 

Left side (wt. ) - . 88** -. 84** - .90** - . 86** 
Left side (%) -. 94** -. 91** -. 94** -.91* * 

Right side (wt.) - . 84** -. 82** -. 92** -. 88** 
Right side (%) -. 89** -. 88** -.96** -. 92** 

a Fat trim included kidney knob. 

b Left side was processed b< eless. 

c Right side was processed partially boneless. 

d Included round (rump and sirloin tip), loin, rib, and chuck. 

** (P< 0. 01). 

efficien ts presented are negative and highly significant (P<0.01 ). The correla
tions were identical between percent far trim of the left side and retail yield of 
boneless and partially boneless retail cuts of the primal cuts ( r= -0.91). An identical 
re lationship (r = -0.')4) also was obraincJ bcrwccn percent t;tr rr im of rhe kti: 
side and boneless retail yield of the primal curs anJ entire side. Similar relation
ships were found for rhe right side (Fig. 6). Variation in percent fat trim ac
counted for more of the variation in boneless and partially boneless retail yield 
than any o cher variable studied. An increase of approximately 1.10 percent fat 
trim decreased partially boneless retail yield one percent. These results are in 
agreement with those of Callow (1947) who reported that fat is rhe most sig
nificant variable in beef carcass composition . 
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Fig . (,- Relationship of percent fat trim to percent partially boneless retail 
vidd of the side. 

Relationship Betu·een Chemicctl Composition of Longissimus Dorsi Mus
cle and Cctn·ass Cut-Out: C\lrrclation coefficients obtained between chemical 
composition of the longi.uim11J doni muscle and carcass cut-out are presented in 
Table 15. All correlation coefficients presented were significant ( P < 0.01). 

Percent protein (N x 6.25) of the lrmgi.uimu.1 dor.ri muscle was significantly 
related (P<O.Ol) with boneless and partially boneless retail yield of the side 
and primal cuts. Although a significant positive n:btionship existed, only 15 to 
20 percent of the variation encountered in bonckss and partially boneless retail 
yield was associated with percent protein in the lrm,~i1rimm dor.1i muscle. Approx
imately the same amount of variation in retail yield was accounted for by the 
longissimus dorsi area at the same location (12th thoracic vertebra ) from which 
the sample for chemical analysis was taken. 

Percent fat (ether extractable materials) was negatively associated with 3'i 
and 40 percent of the variation in retail yield of the boneless and partially bone
less sides. As ether extractable material increased the yield of boneless and par
tially boneless retail cuts decreased. A high positive relationship existed between 
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TABLE 15- CORRELATION COEFFICIENTS BETWEEN CHEMICAL 
COMPOSITION OF LONGISSIMUS DORSI MUSCLE 

AND CARCASS CUT-OUT 

Comparison Correlation Coefficient 

Percent protein versus: 
Total boneless retail yield 
Total partially boneless retail yield 
Retail yield of bonel ess primals 
Retail yield of partially boneless primals 

Percent e ther extract versus: 
Total boneless retail yield 
Total partially boneless retail yield 
Fat trim left side 
Fat trim right side 
Total fat trim 
Marbling score 

Percent moisture versus: 
Total boneless retail yield 
Total partially boneless r etail yie ld 

** 
(P<O. 01). 

0.45** 
0.44** . 
0.39** 
o:45** 

-.59** 
-.63** 
0.67** 
0.64* * 
O.GG** 
0.79** 

0.52** 
0.56** 

percent ether extract and marbling score (r = 0.79). Significant positive relation· 
ships were obtained between ether extract and fat trim of the right side. left side. 
and the combined right and left sides. Percent ether extract in the longi.1.rimu.r 

dorsi muscle was postivel y associated with 41 and 45 percent of the variation of 
the total fat trim of the right and left sides. 

Percent moisture in the /ongi.1Ji muJ dor.ri muscle was positively associated 
with 27 and 31 percent of the yield of total boneless and partially boneless retail 
cuts. The relationships between percent moisture and retail yield were higher 
than those between percent protein and retail yield. 

Combinations of Measurements Related to Retail Yield: Multiple corre
lation coefficients between various carcass measurements and retai l yield are pre
sented in Table 16. All multiple correlation coefficients presented are significant 
(P< 0.01). The various carcass measurement combinations were more highly re
lated to total yield of partially boneless retail cuts than of boneless retail cuts. 
This observation was also true for partially boneless retail cuts from the primal 
cuts compared to the boneless, except the combination of longissimus dorsi area, fat 
thickness , and carcass weight. In this case the relationship was identical 
(r = 0.70). The independent variables which consistently gave the highest re
lationships included trimmed round, retail yield of flank, the average of three 
fat thickness measurements at the 12th thoracic vertebra, and percent kidney 
knob. Longissimus dor.ri muscle area in combination with other carcass measure
ments gave lower multiple correlation coefficients than combinations of meas
urements which included percent trimmed round. 



TABLE 16- MULTIPLE CORRELATION COEFFICIENTS BETWEEN CARCASS MEASUREMENTS AND 
YIELDS OF BONELESS AND PARTIALLY BONELESS RETAIL CUTS OF THE PRIMAL CUTS 

AND OF THE SIDE 

Independent Variabl es Boneless 

Correlation Coefficienl 
Partially 
Boneless 

Total Primal Total Primal 

Percent trimmed round+retail yield flank 
Percent trimmed r ound+ retail yield flank+% kidney knob 
Percent trimmed round+retail yield flank+fat thickness 

12th thoracic vertebra 
Percent trimmed round+retail yield flank+fat thickness 

12th tl10racic vertebra+% kidney knob 
Percent trimmed round+fat thickness 12th tl10racic vert. 
Percent trimmed round+fat thickness 12th thoracic 

vertebra+L. ..do.lli area 12th thoracic vertebra 
Percent trimmed ·:round+fat thickness 12th thoracic 

vertebra+% kidney knob 
Percent trimmed round+fat thickness 12th thoracic 

vertebra+% belly cuts 
.L.. dorsi area 12th thoracic vertebra+fat thickness 

12th thoracic vertebra+carcass weight 
..L.. .d.ru::ID. area 12tll tl10racic vertebra+fat thickness 

12th thoracic vertebra+carcass weight+% kidney knob 
_]d. dorsi area 12th thoracic vertebra+fat thickness 

12th tl10racic vertebra+carcass weight+wt. kidney knob 
Fat thiclmess 12th thoracic vertebra+% belly cuts 

Side 
0. 82 
0.83 

0. 82 

0. 84 
0. 77 

0. 79 

0. 80 

0. 79 

0. 68 

0. 73 

0. 74 
0.66 

a All correlations presented are significant (P<'O. 01 L 

Cuts Side Cuts_ 
0,78 0. 87 0. 82 
0 . 81 0.91 0. 85 

o. 80 0.88 0. 84 

0. 82 0. 91 0. 86 
0. 77 0. 84 o. 81 

0 .79 0.84 o. 81 

0.78 0. 89 o. 84 

0. 82 0.87 o. 89 

0.70 0. 71 0.70 

0.75 0.81 0.77 
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The relationships between boneless and partially boneless retail yield of the 
primal curs with the independent variables longissimus don·i, far thickness , car
cass weight, and percent kidney knob were lower than those reported by Mur
phy eta!. (1960). These workers reported multiple correlation coefficients of 
0.92 and 0.92 between these independent variables and boneless and bone-in re
tail curs from the primal curs. In this study, the multiple correlation coefficients 
obtained were 0.75 and 0.77 between these same independent variables and bone
less and partially boneless retail curs of the primal cuts, respectivel y. Fat thick
ness and percent belly cuts (flank, plate, brisker and shank) gave approximately 
as good a relationship (r = 0.73 and r = 0.82) between boneless and partially 
boneless retail curs of the primal curs as did Longi.rsimus dorsi area, far thickness, 
carcass weight, and percent kidney knob. 

From these results it would appear the best combination of measurements 
to use in predicting retail yield, ei rher boneless or partial! y boneless, of rhe pri
mal cuts or entire side, should include rhe percent trimmed round, retail yield of 
the flank, and either far thickness or kidney knob. However, yield of trimmed 
round accounted for more of the variation in retail yield than all of the other 
variables considered. Furthermore, the additional variation in the retail yield 
accounted for by the addi rion of ocher measurements was in most cases statisti
ca lly insignificant (compare Tables 11 and 16). Brungardt and Bray ( 1963) re
ported chat 81 percent of the variation associated with percent retail yield could 
be accounted for by rwo measurements , percent trimmed round, and a single 
12th rib far thickness measurement. 

Equations calculated to predict boneless and partially boneless retail yield 
of the primal curs and entire side are presented in Appendix Table I. 

Relationship Between Various Objective and Subjective Carcass Meas
urements and Retail Value: Correlation coefficients between area of Longissimus 
dorsi muscle and subcutaneous far thickness of the right and left sides at six lo
cations with retail value are presented in Table 17. Average retail prices of par
tially boneless retail cuts from a major retail chain for a six month period were 
used to determine retail value per 100 pounds of carcass weight (partially bone
less retail cuts from the right side were used to calculate retail value). 

Subcutaneous fat thickness measurements were associated with 25 to 27 per
cent more of the variation in rerai l value r han longissimus doYJi muscle area. 
There was a slight trend for the relarionshi p co increase between retail value 
and longissimus dorsi muscle area from the 11 rh thoracic vertebra position toward 
the 13th thoracic-first lumbar vertebrae position. Subcutaneous fat thickness was 
negatively correlated with retail value. 

Retail yields of the side and of the primal cuts were highly related to retail 
value (P<0.01). Trimmed round of the right and lef.t sides accounted for more 
of the variation in retail value than any other wholesale cut (Table 18). Percent 
retail yield of the flank accounted for approximately the same variation in retail 
value as longissimus dorsi area or subcutaneous fat thickness. 
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TABLE 17 - CORRELATION COEFFICIENTS BETWEEN LONGISSIMUS DORSI 
MUSCLE AREA, SUBCUTANEOUS FAT THICKNESS 

Comparison 

Retail Value vs: 
11th Thoracic ~ 
11th Thoracic L 
11-12th Thoracic R 
11-12th Thoracic L 
12th Thoracic R 
12th Thoracic L 
12-13th Thoracic R 
12-13th Thoracic L 
13th Thoracic R 
13th Thoracic L 
13th Thoracic-
1st Lumbar 

AND RETAIL VALUE 

Area 

0.30* 
0.21 
0.28 
0.32* 
0.31* 
0.27 
0.30* 
0.36* 
0.33* 
0.36* 
0.33* 

Correlation Coefficient 

Fat Thickness 

-.69** 
-.69** 
-.67** 
-.69** 
-.59** 
-.60** 
-.55** 
-. 60** 
-.54** 
-.63** 
-.55** 

13th Thoracic- 0.45** -;-.65** 
1st Lumbar 

a Right side. 

b Left side. 

** Significant (P< 0. 01). 

* Significant (P< 0 .. 05). 

TABLE 18- CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD OF 
INDIVIDUAL WHOLESALE CUTS, OTHER MEASUREMENTS 

AND RETAIL VALUE 

Comparison 

Retail Value vs . Individual Wholesale Cuts: 

Percent trimmed round ~ 
Percent trimmed round L 
Retail yield of loin R 
Retail yield of loin L 
Retail yield of rib R 
Retail yield of rib L 
Retail yield of chuck R 
Retail yield of chuck L 
Retail yield of flank R 
Retail yield of brisket R 

Retail Value vs. Other Measurements: 

Conformation score 
Marbling score 
Carcass grade 
Kidney knob R+L (wt.) 
Kidney knob R+ L (% ) 
Percent retail yield of side R 
Percent retail yield five primal cuts R 

a Right side. 

b Left side. 

** 

Correlation Coefficient 

0. 81** 
0.76** 
0.41** 
0.69** 
0.45** 
0. 38** 
0.48** 
0. 41 ** 
0.62** 
0.50** 

-.03 
-.51** 
- .50** 
-.63** 
-.61** 
0.87** 
0.81** 

Significant (P<O. 01). 
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Essentially no relationship existed between conformation score and retail 
value. Higher marbling score, higher grade, and increased amount of kidney 
knob were inversely related (P<O.Ol) to total retail value. 

Comparison of Boneless Retail Yield of the Left Side and Partially 
Boneless Retail Yield of the Right Side: The average yie ld s of boneless and 
partially boneless retail cztt.r from the primal cut.r of the kft side and right side 
were '51.97 ± 2.65 and 59.56 ± 2.47, respectivel y. The aver;~ge yields of bone
less and partially boneless retail cut.r from the left and right sides were 64.94 ± 
3.14 and 72.46 ± 2.89 percent, respectively . The average difference between 
yield of boneless and partially boneless retail curs from the primal cuts was 7.59 
percent. An average difference of 7.52 percent existed between yield of boneless 
and parriall y boneless retail cuts from the side. This 7.52 percent diffrence is 
accounred for bv 2.08 percent additional fat and approximately 5.50 percent ad
d i rion ~tl bone removed from rhe left side (boneless) compared to the right side 
(parriallv boneless). 
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APPENDIX TABLE I 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS 
MEASUREMENTS AND YIELD OF CUTS AND EQUATIONS FOR PREDICTING RETAIL YIELD 

a Sey Prediction Equation 

Percent boneless retail yield of primal cuts: 

o. 81 1. 57 

0.78 1. 65 

0.70 1. 89 

0.73 1. 80 

0.77 1. 68 

0.75 1. 75 

0.76 1. 73 

0.79 1. 62 

Y = 33. 281 + 0. 676 (percent trimmed round L) - 1. 371 (percent 
kidney knob R+L + 0.145 (percent retail yield flank R+L). 

Y = 26.197 + 0. 797 (percent trimmed round L) + 0.179 (percent 
retail yield flank R+L). 

Y = 58. 099 + 1.136 (Longissimus dorsi area 12th thoracic 
vertebra L) - 7. 037 (fat thickness 12th thoracic vertebra L) 
- 0. 023 (carcass weight). 

Y = 83.723 - 1. 235 (percent belly cuts R+L) - 5. 635 (fat 
thickness 12111 thoracic vertebra L). 

A 

Y = 30. 873 + 1. 069 (percent trimmed round L) - 4. 222 (fat 
111ickness 12111 thoracic vertebra L). 

A 

Y = 60.440 + 0. 826 (Longissimus dorsi area 12th 11wracic 
vertebra L) - 5. 485 (fat thickness 12111 11wracic vertebra L) 
- 1. 962 (percent kidney knob R+L)- 0. 016 (carcass weight). 

A 

Y = 56. 631 + 0. 864 (Longissimus dorsi area 12111 thoracic 
vertebraL) - 4. 979 (fat 111ickness 12tll thoracic vertebra L) 
- 0. 377 (weight kidney knob R+L) - 0. 010 (carcass weight). 

A 

Y = 27. 908 + 1. 004 (percent trimmed rotmd L) - 3, 975 (fat 
tllickness 12111 11wracic vertebra L) + 0. 452 (Longissimus 
~ area 12111 11wracic vertebra L). 
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APPENDIX TABLE I (continued) 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS 
MEASUREMENTS AND YIELDS OF CUTS AND EQUATIONS FOR PREDICTING RETAIL YIELD 

a Sey 

1. 59 

1. 59 

1. 53 

1. 53 

Prediction Equation 

Y = 32.158 + 0. 672 (percent trimmed round L) - 3. 249 (fat 
. thickness 12th thoracic vertebra L) + 0.151 (percent 

retail yield flank R+ L). 

Y = 37. 733 + 0. 878 (percent trimmed round L) - 3. 415 (fat 
thickness 12th thoracic vertebra L) - 1. 490 (percent 
kidney knob R+ L). 

Y = 37. 516 + 0. 584 (percent trimmed round L) - 2. 7 57 (fat 
thickness 12th thoracic vertebra L) - 1. 211 (percent 
kidney knob R+L) + 0.126 (percent retail flank R+L). 

Y = 54.076 - 0. 823 (percent belly cuts R+L) - 2. 853 (fat 
thickness 12th thoracic vertebra L) + 0. 838 (percent 
trimmed round L). 

Pe1cent partially boneless retail yield of primal cuts: 

0.85 

0.82 

0.69 

0.82 

1. 29 

1. 80 

1. 77 

1. 41 

Y = 42.195 + 0. 659 (percent trimmed round L) - 1. 544 (percent 
kidney knob R+ L) + 0. 132 (percent retail yield flank R+ L). 

Y = 34. 215 + 0. 795 (perc ent trimmed row1d L) + 0.170 (percent 
retail yield flank R+L). 

Y = 67. 391 + 0. 9 30 (Longissimus dorsi area 12th thoracic 
vertebra L) - 6. 767 (fat thickness 12th tlwracic vertebra L) 
- 0. 228 (carcass weight). 

Y = 96. 245 - 1. 484 (percent belly cuts R+L) - 4. 353 (fat 
thickness 12th thoracic vertebra L) . 
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APPENDIX TABLE I (continued) 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS 
MEASUREMENTS AND YIELDS OF CUTS AND EQUATIONS FOR PERDICTING RETAIL YIELD 

Sey a 
Prediction Equation 

A 

1.12 Y = 69 . 105 - 1.106 (percent belly cuts R+L) - 4 . 353 (fat 
thickness 12th thoracic vertebraL) + 0. 767 (percent 
h·inm1ed round L) . 

1. 46 Y = 37.917 + 1. 078 (percent trimmed round L) - 3. 646 (fat 
thickness 12th thoracic vertebra L). 

1. 56 Y = 70.155 + 0. 564 (Longissimus dorsi area 12th thoracic 
vertebra L) - 4. 934 (fat thickness 12th thoracic vertebra L) 
- 2. 245 (percent kidney knob R+L) - 0 . 015 (carcass weight) . 

1. 51 Y = 65.622 + 0 . 662 (Longissimus dorsi area 12th thoracic 
vertebra L) - 4. 309 (fat thickness 12th thoracic vertebraL) 
- 0. 455 (weight kidney knob R+L) - 0 . 007 (carcass weight). 

1. 44 Y = 36 . 338 + 1. 043 (percent h·immed round L) - 3. 515 (fat 
thickness 12th thoracic vertebra L) + 0 . 241 (Longissimus 
dorsi area 12th tlwracic vertebraL). 

1. 35 Y = 39 . 168 + 0. 691 (percent trimmed round L) - 2. 699 (fat 
thiclmess 12th thoracic vertebra L) + 0.147 (percent 
retail yield flank R+L). 

1. 33 Y = 45 . 657 + 0 . 863 (percent h·immed round L) - 2 . 699 (fat 
tl1ickness 12111 fuoracic vertebra L) - 1. 682 (percent 
kidney knob R+ L) . 

1. 25 Y = 45 . 455 + 0 . 588 (percent h·immed round L) - 2. 122 (fat 
tl1ickness 12th tl10racic vertebra L) - 1. 421 (percent 
kidney knob R+ L) + 0. 117 (percent retail yield flank R+ L). 
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APPENDIX TABLE I (continued) 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS 
MEASUREMENTS AND YIELDS OF CUTS AND EQUATIONS FOR PREDICTING RETAIL YIELD 

a 
Sey Prediction Equation 

Percent boneless retail yield of the side: 

0.83 1. 74 

0.82 1. 80 

0.68 1. 77 

0.66 2.36 

0.79 1. 90 

0.77 1. 99 

0.73 2.15 

0.74 2.11 

Y = 41. 549 + 0. 713 (percent trimmed round L) - 1. 320 (percent 
kidney knob R+L) + 0. 228 (percent retail yield flank R+L). 

Y = 34.727 + 0. 830 (percent trimmed round L) + 0. 260 (percent 
retail yield flank R+L) . 

Y = 72. 901 + 1. 379 (Longissimus dorsi area 12th thoracic 
vertebra L) - 7. 437 (fat thickness 12th thoracic vertebra L) 
- 0. 030 (carcass weight). 

A 

Y = 96. 386 - 1.193 (percent belly cuts R+ L) - 6. 724 (fat 
thickness 12th thoracic vertebra L). 

A 

Y= 53.375-0.590 (percent belly cuts R+L)- 2.707 (fat 
thickness 12th thoracic vertebra L) + 1. 215 (percent 
trimmed round L). 

Y = 36. 599 + 1. 383 (percent trimmed round L) - 3. 697 (fat 
thickness 12th thoracic vertebra L). 

A 

Y = 75.736 + 1. 003 (Longissimus dorsi area 12th thoracic 
vertebra L) - 5. 557 (fat thickness 12th thoracic vertebra L) 
- 2. 303 (percent kidney knob R+L) - 0. 022 (carcass weight). 

A 

Y = 71. 082 + 1. 042 (Longissimus dorsi area 12th thoracic 
vertebraL) - 4. 911 (fat fhwkness 12th thoracic vertebraL) 
- 0. 468 (weight kidney knob R+ L) - 0. 014 (carcass weight). 
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APPE1\'DIX TABLE I (continued) 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS MEASUREMENTS AND YIELDS OF CUTS AND EQUATIONS FOR PREDICTING RETAIL YIELD 

a 
Sey 

1. 93 

1. 78 

1. 89 

2.96 

Prediction Equation 

Y = 33.423 + 1. 312 (percent trimmed rotmd L) - 3 . 432 (fat 
thickness 12th thoracic vertebra L) + 0. 484 (Longissimus 
dorsi area 12th thoracic vertebra L). 

Y = 38. 655 + 0. 747 (percent trimmed row1d L) - 2.140 (fat 
thickness 12th thoracic vertebra L) + 0. 242 (percent 
retail yield flank R+ L). 

Y = 44 . 446 + 1.165 (percent trimmed row1d L) - 2. 773 (fat 
thickness 12th thoracic vertebra L) - 1. 705 (percent 
kidney knob R+ L). 

Y = 44. 073 + 0. 658 (percent trimmed round L} - 1. 643 (fat 
thickness 12th thoracic vertebra L) - 1. 225 (percent 
kidney knob R+L) + o. 216 (percent retail yield flank R+L). 

Percent partially boneless retail yield of the side: 

0 . 91 1. 80 

0. 87 1.41 

0. 71 2.03 

0.74 1. 95 

Y = 51. 674 +- 0. 762 (percent trimmed round L} - 1. 958 (percent 
kidney knob R+ L} + 0 . 176 (percent retail yield flank R+ L) . 

A 

Y = 41. 554 + 0. 935 (percent h·immed round L) + 0 . 225 (percent 
retail yield flank R+L} . 

Y = 82. 538 + 1.139 (Longissimus dorsi area 12th thoracic 
vertebra L} - 7. 864 (fat thickness 12th thoracic 
vertebra L) - 0. 029 (carcass weight). 

Y = 106.308- 1. 304 (percent belly cuts R+L) - 6 . 508 (fat 
thickness 12th thoracic vertebra L). 
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APPENDIX TABLE I (continued) 

MULTIPLE CORRELATION COEFFICIENTS BETWEEN RETAIL YIELD AND SELECTED CARCASS 
MEASUREMENTS AND YIELDS OF CUTS AND EQUATIONS FOR PREDICTING RETAIL YIELD 

a 
Sey 

1. 65 

1. 57 

1. 70 

1. 64 

1. 55 

1. 37 

1. 34 

1. 20 

Prediction Equation 

Y = 65.133 - 0. 731 (percent belly cuts R+L) - 2. 644 (fat 
thickness 12th thoracic vertebra L) + 1.164 (percent 
trimmed round L). 

Y = 44. 523 + 1. 369 (percent trimmed round L) - 3. 860 (fat 
thickness 12th thoracic vertebra L). 

A 

Y = 86.177 + 0. 657 (Longissimus dorsi area 12th thoracic 
vertebraL) - 5. 451 (fat thickness 12th thoracic vertebra L) 
- 2. 957 (percent kidney knob R+L)- 0. 019 (carcass weight). 

Y = 80. 243 + 0. 713 (Longiss imus dorsi area 12th thoracic 
vertebra L) - 4. 677 (fat thickness 12th thoracic vertebra L) 
- 0. 590 (weight kidney knob R+L) - 0. 009 (carcass weight). 

Y = 42. 844 + 1. 332 (percent trimmed round L) - 3. 720 (fat 
thickness 12th thoracic vertebra L) + 0. 256 (Longissimus 
dorsi area 12th thoracic vertebraL). 

Y = 46. 245 + 0. 837 (percent trimmed round L) - 2. 556 (fat 
thickness 12th thoracic vertebra L) + 0. 203 (percent 
retail yield flank R+L). 

Y = 54.728 + 1. 085 (percent trimmed round L) - 2. 659 (fat 
thickness 12th thoracic vertebra L) - 2. 217 (percent 
kidney knob R+ L). 

Y = 54.446 + 0. 702 (percent trimmed row1d L) - 1. 804 (fat 
thickness 12th thoracic vertebra L) - 1. 854 (percent 
kidney knob R+L) + 0.164 (percent retail yield flank R+L). 

a Standard error of estimate . 
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