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CHAPTER I
INTRODUCTION

As in years past, there is an ever present need for improved
methods of selecting superior breeding stock and for more precise
evaluation of meat animals. Since the carcass traits, rib eye area
and fat cover, are moderately to highly heritable and can be easily
obtained, these two carcass measurements have been used as criteria
for selecting breeding stock. The ability to accurately estimate
these carcass traits on the live animal, rather than having to evaluate
data from an animal's ancestors, half sibs, or progeny, could aid the
animal producer in selecting superior livestock.

Visual appraisal has long been used in the evaluation of carcass
merit, but most people agree that additional criteria must be incor-
porated with visual appraisal to attain success with this evaluation
procedure. Some of the possibilities include the above mentioned
carcass traits plus additional carcass measurements of subcutaneous

fat over the loin, area of the semitendinosus, and fat cover over the

semitendinosus which could be estimated ultrasonically on the live

animal. Hopefully, these new measurements could be of value in
predicting indices of carcass leanness and fatness.

The objectives of the present study were the following:

1. To test the accuracy of an ultrasonic device (Ithaco

Scanogram, Model 721) for estimating certain carcass parameters of



meatiness in cattle and hogs.

2, To observe the differences in ultrasonically estimated values
when the scanograms were independently evaluated by two individuals
(interpfeters). | |

3. To study the value of ultrasonic estimates, when made at
certain previously unstudied positions, for predicting measures of

leanness and fatness in cattle and swine.



CHAPTER IT
REVIEW OF LITERATURE

A brief summary of work done with ultrasonics, backfat probing
techniques, -and methods of carcass evaluation is presented in the

following review.
Ultrasonics

Ultrasonics is a branch of science dealing with the principles
governing ultrasound, the equipment used to generate the sound, and the
practical application of high frequency sound. Ultrasonics deals both
with the effects of mechanical vibrations of ultrasonic waves and with
the apparatus used to produce and monitor these waves in conducting
mediums such as solids, liquids, and gases. Ultrasonic waves are sound
waves at a frequency too high to be audible by the human ear which,
generally speaking, is above 16,000 cycles per second.

Ultrasonic waves show promise in evaluating live animals because
they are non-destructive and provide a directional beam of high
frequency sound which can be used to detect boundaries between tissues
differing in density; When an ultrasonic beam passing through one |
medium reaches the bbundary of that medium and strikes a dissimilar
medium, pait of the energy is reflected back thrbugh the original
medium to the source, The amount of reflection is determined by the

nature of the two media or the acoustical impedance of the material,



which 1s the product of the density of the material and the velocity of
the sound that passes through it. Echo-ranging, the type of ultra-
sonics applied to live animal evaluation, involves the transmission of
sound energy through a medium and the reception of a reflected echo
arising from a medium of different density. These echoes aré displayed
on a cathode-ray tube and may be read directly or photographed on a
Polaroid print,

The source of ultrasonic energy used in live animal evaluation is
an electric generator, Once the energy is propagated, it is transmit-
ted to acoustical energy by a tfansducer.A

Howry and Bliss (1952) developed an instrument, the somascope
(tissue vision), for the purpose of studying its cabability in making
soft tissue structures visible in a manner which could be useful for
diagnosfic purposes in huﬁans. Their main interest was in the study of
liver abnérmalities. They stated that, when-prOperly applied; the
ultrasonic energy could be used to generate a "picture" of the cross
section of the specimen in study.

Temple (1956) applied ultrasonic reflectance techniques to the
problem ofbmeasuring fatness in beef cattle and suggested that this
approach appeared promising,

Price et al. (1958) used the Sperry Reflectoscope to estimate the
depth of subcutaneous fat and the depth of lean muscles along the top
of the back in a limited number of live hogs and cattle. Results
indicated that fatnessbcan be accurately measured with ultrasonic
equipment, Similarly, these workers demonstrated that ultrasonics
may be used to measure the depth of lean in certain parts of the

carcass, Work with beef cattle indicated some promise for measuring



fat thickness although relationships were much lower than with swine,
Hazel and Kline (1959) tested the accuracy of ultrasonics for
measuring fatness in 56 pigs repfesenﬁing five breeds ranging in weight
from 190 to 250 pounds., Measurements of fatness were taken with both
the ruler probe and the ultrasonic method at three sites: immediately
behind the shoulder; at the middle of the back; and at the rear of the
loin. Ulﬁrasonic measurements were taken at frequencies of 1.5 mc/s
and 2.5 mc/s. These workers found the correlation between average
ultrasonic probe at a frequency of 2.5 mc/s and percent lean to be
-0,90. The corresponding correlation with ultrasonic probes at a
frequency of 1.5 mc/s was -0,76, while that wiﬁh the mechanical back-
fat probe was -0.89. A correlation of -0.77 was found between the
ultrasonic probe at the loin and the percent ham (using a 2.5 mc/s
transducer). | | |
Campbell et al. (1959) used the somascope to estimate depths of

the right and left longissimus dorsi muscles over the last ribs on 65

market lambs, The animals were divided into two groups; one group of
32 and a second group of 33 lambs. The animals were slaughtered and a
rib eye tracing was made of the rib eye muscle, The correlation coef-
ficiénts between somascope readings of rib eye depth and the corre-
Spénding carcass measurements were 0,68 and 0.49 for Groupsrl and 2,
respectively, Correlatibn coefficients between somascope readings of
rib eye area and actual measured area were 0,62 for Group 1 and O.LL
for Group 2. Actual rib eye area and actual muscle depth were signi-
ficantly (P<.Ol) correlated (r = 0,76 and 0.79 for Groups 1 and 2,

respectively).



The depth and area of longissimus dorsi and thickness of subcuta-

neous fat were determined with ultrasonic equipment on approximately
100 cattle and 4O hogs by Stouffer et al. (1959). When readings were
plotted, measured, and compared to actual tracings, close agreement
existed between estimated and actual value.

Price et al. (1960a) used the method described by Stouffer (1959)
for plotting readings generated from ultrasound equipment. Estimates
of the cross-sectional "plot" of the loin area in 41 live hogs were
made utilizing ultrasonic reflection measurements coupled with angles
of incidence at a scheduled series of sites over the last rib. The
correlation between live estimated area and actual loin eye area was
0.74. The method was reported to be both time consuming and tedious.
The medial and lateral ends of the loin eye were subjectively "drawn
in" since these tissue layers lay parallel to the projected beam of
sound, thus making it impossible to ascertain the ends of the loin
muscle.

Price et al. (1960b) took ultrasonic feadings on 158 pigs with a
Sperry Refiectoscope to determine the usefulness of ultrasonic probing
in evaluating live hogs and pork carcasses by relating ultrasonic
measurements with other measures of leanness and fatness. The animals
were divided into groups consisting of 74 pigs (Group I) and 8L pigs
(Group II). Group I pigs were placed in a bleeding crate for "sound-
ingsﬁ at three locations for lean depth measurement studies. Group II
pigs were allowed to stand naturally while one "sounding" was made at
the center of the back. Ultrasonic measurements were also made on the
hot carcasses of Group II. Both groups were ruler probed after "sound-

ings." Results indicated that ultrasonic measurements of fat were



highly related to both live probe and carcass backfat thickness

(r = 0,85 and 0.83, respectively). Live ruler probe, carcass backfat,
and live ultrasonic measurements of backfat were found to be similar
in value for predicting primel cut yields, Ultrasonic estimates of the
depth of loin eye muscle over the center of the back in the liﬁe |
animals were significantly related to depth and area of the longissimus
dorsi taken from the tracings (r = 0,85 and -0.45).

Zobrisky et al. (1960) used the Branson Sonoray, Model 5 to
estimate the loin eye area of 69 live hogs., They found that 10th rib
loin eyé tracings and high frequency sound estimates of the 10th rib
loin eye area for the right and left sides were highly correlated
(r = 0.8, and 0.81, respectively).

A Branson Model 5 Sonoray was used by Urban and Hazel (1960) to
estimate the amount of backfat on 75 pigé at weaning, at each of three
four-week periods thereafter, and at a slaughter weight of 200 pounds.
They found that generally the ultrasonic probe was not as good as, or
at least no better than a mechanical probe on the 200 pound market pigs.
Their results further indicated that estimates of fatness by ultra-
sonics made éarly in 1ife were of little value for predicting fatness,

Hedrick et al, (1962) estimated rib eye area and fat thickness on
202 live cattle using the Branson Sonoray, Model 5, The animals were
divided into four groups, each group receiving ultraso;ic estimates at
different locations, They reported correlations between live animal
estimates and carcass tracings of‘the rib eye to raqge from 0.58 to
0.89. Correlations between live animal estimates of fat thickness and
fat thickness measured on the carcass ranged from 0.1l to 0.58.

Stouffer et al. (1961) studied the development of an ultrasonic



method for detecting borders of the rib eye and associated fat layers
in live animals which would simultaneously record results in a cross—
sectional photograph, In the evaluation of 327 cattle and 42 hogs,
they used seversl combinations of equipment in order to refine the
method, The equipment consisted of various combinations of driving
mechanisms and cameras combined with an ultrasound device, Results
from the newly developed method resulted in higher correlations,
between ultrasonic rib eye areas and actual carcass rib eye areas, in
hogs than in cattle. The same was also true for ultrasonic fat esti-
matese Stouffer stated that a comparison of repeated ultrasonic meas—
urements indicated significant repeatability of the method. Correla-
tions of 0.90 and 0,71 existed between repeated ultrasonic estimates
of fat thickness and rib eye area,

Ultrasonic work done on 60 slaughter steers by Davis and Long
(1962) with a Branson Sonoray instrument indicated very high correla-
tions between live animsl estimates of rib eye area and faﬁ cover and

carcass measurements (0,87 and 0,90, respectively)., In a detailed

study of ten steers, ultrasonic readings of the longissimus dorsi,

biceps femoris, and forearm muscle:bone ratio were obtained. The

correlation coefficients between ultrasonic estimates and actual
measurements were reported to be 0.82, 0.32, and 0.55, respectively,
Alsmeyer et al. (1963) computed correlations of 0.46, 0.61, 0.60,
and O.55 between ultrasonic subcutaneous fat thickness estimates at
two, three, four, and five inches lateral of the animal's midline and
the average fat thickness of the carcass, When these ultrasonic values
were correlated with the weight of separable fat in the 9-10-11 rib

cut, the correlations were 0.40, 0,50, 0.68, and O.4L for each of the



four locations, respectively. Results indicated that the ultrasonic
estimates, made at a point four inches lateral of the animal's midline,
bore the highest relationship to body composition of any of the posi-
tions estimated ultrasonically,

Davis (1963) reported results which suggested that the precision
obtained in ultrasonic evaluation of cattle may be dependent upon
breed, These breed differences may be due to differences in (l) hide
thickness; (2) properties and characteristics of fat tissues; (3) mar-
bling and other muscling characteristics; (4) temperament in relation
to muscle tension at time of evaluation; and (5) changes in muscle and
fat characteristics during and after slaughter, All of the factors
except the latter may affect the response of tissues to sound waves.
Davié reportéd a higher correlation between ultrasonically estimated
fat and actual measured fat on the carcass in the Shorthorn breed
(r = 0,80) as compared to 0,58 in Angus and 0,51 in the Hereford breed.

A Branson Sonoray instrument was used on 60 Hereford steers to

estimate the cross-sectional area of the longissimus dorsi by Davis

et al, (1964). A more detailed study was conducted on ten of these
steers, Results indicated high correlations between corresponding
carcass measurements and ultrasonic estimates of rib eye area and fat
thickness (r = 0.87 and 0,90, respectively). Correlations between
ultrasonic estimates of lumbar loin eye area and the corresponding

measurements were 0,82, Ultrasonic estimates of the biceps femoris

thickness and forearm thickness were found to be positively but non-
significantly correlated with actual carcass measurements,
Two hundred thirty-five lambs were evaluated ultrasonically by

Moody et al. (1965) to determine the usefulness of this procedure for
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measuring the longissimus dorsi area and fat thickness, They reported

that the area of longissimus dorsi in 81% of the lambs was predicted

within 0.2 square inches of the actual area, They also found ultra-
sonic and carcass fat thickness measurements taken at the 13th rib and
é6~7th lumbar vertebra to be significantly (P< .Ol) correlated with
carcass fat trim,

Temple et al. (1965) summarized a few of the factors which con=.
tribute to errors associated with ultrasonic evaluation of cattle,
They were as follows: (1) animal variation, (2) tissue changes during
slaughter (Davis 1963), (3) interpretation, and (4) machine manipula-
tion (calibration). They also found that very firm or fat animals were
difficult to sonoscope and that muscle and fat configurations differed
greatly bétween the living animal and carcass in a hanging position.
Interpretation errors in ultrasonic results arose from failure to iden-
tify hide, fascial tissue, and fat and muscle boundaries. Correlations
between interpreters ranged from 0.61 (n = 49) to 0.94 (n = 20) for fat
thickness and from 0,61 (n = 49) to 0.91 (n = 20) for rib eye area.
Changes in line voltage to the unit‘were found to cause variation in
calibration ratios; however, even with constant voltage regulation,
calibration ratios varied during operation time.

Ramsey et al. (1965) used ultrasonics to estimate the cross—

sectional area of the biceps femoris and obtained results contrary to

that of Davis and Long (1962) and Davis et al. (1964). The latter
workers had found low correlations between ultrasonic estimates of the

cross—sectional area of the biceps femoris and actual area measured on

the carcass, whereas Ramsey et al. (1965) observed a correlation of

0.8l between the same estimate and actual measurement on 43 cattle,
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Their results indicated that the biceps femoris area, in combination

with a measure of body weight, was of significant value in the predic-
tion of beef round composition. These conclusions were made after a

correlation of 0.82 was found between predicted biceps femoris area

and round separable muscle weight, This muscle area was also signifi-
cantly (P¢ .0l) associated (on a within-breed and sex basis) with
untrimmed round weight (r = 0.76).

Davis et al, (1966) compared the results obtained by operators
working independently with similar ultrasonic equipment. A significant
difference was reported between the two operators in interpretation of
the rib eye area on sonographs from the same ultrasonic unit., Correla-
tions for four ultrasonic rib eye area and fat thickness estimates with
carcass rib eye area andrfat thickness measurements did not differ from
each other, suggesting that ultrasonic methods for estimating carcass
rib eye area and fat thickness are reasonably repeatable,

Watkins et al. (1967) studied the effect of time-sequence and
subcutaneous fat thickness on the accuracy of ultrasonically estimating

longissimus dorsi area and fat thickness in cattle, As the operator

became more experienced, he became more accurate in estimating both

muscle size and fat thickness. Greater difficulty was experienced in

estimating fat thickness and longissimus dorsi area in similar animals
than in those possessing considerable variation in body tissue charac;
teristics.

Ultrasonics was used by Isler and Swiger (1968) to evaluate fat
depth on live pigs for predicting carcass composition as measured by
percent lean cuts. To make predictions of carcass composition through

the use of ultrasonics, a common regression equation was derived which
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could be used for barrows and gilts of different breeds. The results
indicated that lean cut percent could be predicted on the live animal
by utilizing six ultrasonic fat measures and live weight (r = 0.,80),
The fat was estimated ultrasonically at points approximately 5 cm., off
the midline at the 4th rib, 8th rib, 12th rib, 3rd lumbar and last
lumbar vertebrae and on the side of the ham at the point of the great-
est bulge. It was also found that the addition of carcass longissimus
dorsi area to the prediction equation was of little value for increas-
ing accuracy of estimating lean cut percent,

Johnson et al, (1968) tested the usefulness of ultrasonics in
estimating fat thickness and loin eye area., Work on LO market weight,
Yorkshire barrows indicated simple correlation coefficients between
the ultrasonic estimates and the corresponding carcass measurements of
0.87 for average backfat thickness, 0,52 for loin eye area at the 10th
rib, 0,69 for fat trim when expressed as pounds, and 0,60 for fat trim
when expressed as percent of live weight, In a second trial involving
80 pigs, readings for fat thickness and loin eye area were taken in the
a.m, and again in the p.ms Correlations between ultrasonically esti-
mated and actual loin eye area were slightly higher in the p.m. than
the a.m, The reverse was true for ultrasonicaliy estimated and actual
backfat thickness, Correlation coefficients between backfat and loin
eye area were 0,91 and 0,85, respectivel& (average of a.m. and p.m.),

Anderson and Wahlstrom (1969) conducted a study to evaluate

methods of ultrasonic measurement of the longissimus dorsi area and

also to evaluate fat measurements, taken at the 10th rib and on the
ham, in predicting carcass composition., Results of this work indicated

the accuracy of estimating the area of the longissimus dorsi was nearly
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the same when three (left side) or ten (right side) ultrasonic measure-
ments were used (r = 0,61 and 0.64, respectively) which is near the
average of those values ranging from 0.52 to 0.8L reported by Price
et al. (1960a) and Stouffer et al. (1961). It was shown that ultra-
sonic ‘measurements oh the ham were of little value for predicting the
ham and loin percent. -
Ultrasonic estimates were made on 785 cattle with an ultrasonic
“WAM scan (sonoraj) and an ultrasonic "B" scanner (a device similar to
that described by Stouffer et al., 1961) by McReynolds and Arthaud
(1970a). Fat estimates on 785 cattle using the "A" scan were made at
the 12th to 13th rib location at positions 9 and 13 cm. from the mid-
line. Fat estimates were also made at the 5 cm. location on 63 of the
cattle. GCorrelations between the estimates and carcass measurements
were as follows: 5 cm., O.l4; 9 cm., 0.38; 13 cm., 0.55; and the
average of the 9 and 13 cm. positions, 0.51. A comparison of the "A"
scan and "B" scan (with attached Polaroid camera) was made on 132
cattle. Correlations between estimated fat and carcass fat were 0.25
when using fhe "A" scan and 0.59 for the "B" scan at the 9 cm. posi-
tion. The comparable correlations at the 13 cm. position were 0.43
for the "A" scan and 0.47 for the "B" scan.
Further work by McReynolds and Arthaud (1970b) was oriented toward

the rate of fat deposition and longissimus dorsi growth of cattle based

on ultrasonic estimation at periodic intervals. Ultrasonic fat esti-
mates were made on 63 cattle when the animals were approximately 230
days of age and at four subsequent six-week intervals. Area estimates

were made of the longissimus dorsi on ten cattle at the time of the fat

estimate. Results from three groups of the cattle indicated that the



correlations between estimated rib eye area and carcass measured rib
eye area were 0,26, 0,22, and O.43.

Gillis (1971) using an ultrasonic scanning device similar to the
one used by Stouffer (1959) and an Ithaco Scanogram, Model 721 evalu-
ated 52 Yorkshire, Hampshire, and Yorkshire-Hampshire crossbred pigs.
Results indicated that backfat thickness could be ultrasonically esti-
mated more accurately than loin eye area. For 90.7 kg. pigs, the
correlation coefficient between estimated and actual'backfat was 0,86
while the correlation coefficients between carcass measured and ultra-
sonically estimated loin eye area at the 1ith and 10th ribs were 0,42
and 0.40, respectively.

The literature review indicates that ultrasonics has been used to

estimate fat thickness, area of the longissimus dorsi, area of the

biceps femoris, and various other carcass measures. Results generally

indicate that this method is more accurate in predicting backfat thick-

ness and longissimus dorsi area than in predicting lean cuts or other

measures of meatiness, Since ultrasonics has proved to be acceptable

in estimating fat cover and longissimus dorsi area, these estimates
may be useful in combination with other carcass measures in estimating

total cafcass composition,
Probing Methods

Several workers have shown that methods of probing for fat in
swine can be very valuable as a criterion of carcass value, Hazei and
Kline (1952) described a simple and fapid "probing" method for meas-
uring backfat thicknéss on live hogs. In work with 96 pigs, the corre-

lation coefficient between the average of four backfat measurements
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taken on the carcasses and ruler probe estimates on the live animals
was 0.81. The most accurate locations were found to be "Just behind -
the shoulder" and "at the middle of the loin" about one and one-half
inches off the midline of the body.

Hazel and Kline (1953) probed live pigs at eight different sites
to obtain estimates of fat thickness, These probe estimates were |

correlated with percent lean cuts and percent fat cuts: behind

shoulder over longissimus dorsi, —0.69 and 0.76, respectively; middle

of back over the longissimus dorsi, -0.55 and 0,54; middle of the loin

over the longissimus dorsi, -0.70 and 0,76; middle of the loin over the

lumbar vertebra, —0.48 and 0.53; top of ham, -0.65 and 0.66; tailhead,.
~0,57 and 0.43; side of shoulder, -0.47 and O.54; side of ham, —0.29
and 0,40, The correlations between four backfat measurements taken on
the carcasses and the percentage of lean cuts and fat cuts were -0,75
and 0,79, respectively,

Live probes were made by DePape and Whatley (1954) on 230 market
barrows and gilts, In this study, measurable differences between
breeds in fat deposition at 140 days and older were observed,

Hetzer.et al, (1956) studied the relationship between various
carcass measurements and live hog backfat measurements at four weights
and three locations on 140 pigs. In this study the fat—lean ratio in
cross section of the rough ioin at the last rib was investigated as a
possible measure of carcass leanness.. Correlation coefficients of
approx1mately ~0,60 between fat-lean ratio and several measures of
carcass cut-out indicated the relationship may be high enough to be
useful when it is impossible to obtain carcass cut—out 1nformation°

With little 1nformation available in the literature comparing the
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live probe and Lean Meter, Pearson et al. (1957) used 96 hogs to
compare the two methods from the standpoint of both physical carcass
measurements and carcass cut-outs. Results indicate that there was
little difference in the usefulness of the live probe and Lean Meter
to estimate backfat thickness and percentage of either lean or primal
cuts. However, the higher relationship for the live probe with both
lean areas and With fat trim 1ndicated live probe to be more reliable
than the Lean Meter in estimating carcass leanness. |
The live probe and Lean Meter have been used in estimating fat
thickness on the live animal and, as indicated in the literature, these
instruments haue been proved to be relatively accurate in estimating
this carcass tra1t. Thus the Lean Meter has, in part, supplemented

the live ruler probe for measuring backfat thickness.
| Carcass Evaluation

Some of the very early work in carcass evaluation was by Warner
et al. (1934). These workers were interested in determining the rela-
tionship between the percentage yields of selected cuts and actual
fatness and the mathematical relationship between the ratio of fat to
lean cuts and the actual fatness of the carcasse. Their results 1ndi-
cated a cons1stent relationship between the content of fat in the
edible portion of the pork carcass and the percentages which the
Weights of certain cuts bear to the carcass weight. The percentage
of fat cuts (belly, leaf fat and skinmed backfat and trimmings)
increased with an increase in fat content., The coefficient of corre-
lation expressing that relationship was 0.91. .

Henkins and Ellis (1934) collected data on 60 hogs in which
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proximate chemical analysis was obtained., From this data relationships
between certain measurements and the fat content of the edible portion
of the carcass were obtained, They found that backfat was generally a
"practical indication" of the fatness of a pork carcass. They found
the correlation between average carcass backfat and chemically deter-
mined fat to be O.SA, | |
McMeekan (1941) found that the relationship of the welght of the
psoas major to total muscle was suff1c1ently strong to Justlfy its use
as an index of muscle development° Correlation coeff1c1ents between
shoulder, loin, and rump fat thickness and the total weight of fat in
the carcass were O, 87, 0693, and 0.9k, respectlvelya |
Hetzer et al, (1950) studied the relative value of various live-
hog measurements for predlctlng certain character1st1cs of the car=
casses produced. From the analys1s of the y1eld of lean in the hams,
it was found that width at hams was the most 1mportant of the measure-—
ments for barrows and gllts. Although the pred1ct1ve values of the
measurements studied were not as great as mlght be desired, it was
concluded that the use of certaln body measurements offers poss1b111—
ties of belng a valuable tool in estlmatlng carcass y1elds from live
animals, |
The carcasses from 203 hogs were used by Whiteman and Whatley
(1953) to evaluate two methods of measurlng the loin eye muscle and the
lean in the butt of the ham, One method of approx1mat1ng the size of
the loin lean area was that of the product of the length and width of
the eye, The other method con51sted of measuring a tracing of the
cross section with a plan1meter. The length x w1dth method was found

to be nearly as good as the planimeter method for loin lean area
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estimation and was much easier to obta1n. The plan1meter method was
found to be a more precise est1mate of lean in the butt than the length
X w1dth est1mate.

Kline and Hazel (1955) compared relative areas of the longissimu
dorsi measured at the 10th and last ribs with the reference to actual
size, the1r relat10nsh1p to each other, and the accuracy of the two
locatlons as measures of total lean in the carcass. Loin areas at the
10th and last r1bs, percent lean cuts, and percent loin for both right
and left 51des were stud1ed on 23 carcasses, The loin areas at the
last ribs averaged O. h3 square 1nches greater than those at the lOth
r1bs. The correlatlons between the 101n eye area at the lOth and last
ribs with percent lean cuts were 0.65 and a7k, respectlvely. Because
of the high correlation between loin areas measured at different loca-
t10ns on the same carcass, they found little increase in accuracy of
predicting lean cuts from measuring the 101n area in more than one
place. o

The weight of the defatted ham as a percent of chilled carcass
weight was studied as an 1nd1cator of pork carcass value by Smith
et al, (1957) ThlS relatlonshlp was 1nvest1gated in data obtained
from 300 barrows, The correlatlon between dafatted ham percent and
percent lean cuts is partlally automatlc since the ham comprlses one—
th1rd of the lean cuts. The correlatlon between defatted ham percent
and percent lean cuts was reported as 0.89. |

Holland and Hazel (1958) measured muscle thickness and fat thick—-
ness over the supraspinous fossa and over the 1lllum on 105 live |
barrows and compared these measures with other 11ve ‘and carcass meas-

urements. The average of three backfat probes was a more accurate
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indicator of percent lean cuts and percent fat cuts than were fat

probes over the illium or scapula. These probes were also found to be

more accurate as a predictor of percent lean cuts and percent fat cuts
than were the carcass measurements; length, area of loin eye at the
10th rib and at the last rib, and‘backfat measurements,

Pearson et al. (1958) indicated that simple cut indices which
involve a minimum number of ueights could possibly be adapted to large
scale usage in evaluating pork carcasses, These workers studied the
relatlonshlp of certain simple cut indices to carcass composition, The
cut indices of loin index (percentage of trimmed loin to rough loin)
and New York shoulder (as a percent of live weight) were found to be
significantly (P<.05) related to the percent lean cuts of live ueight
(r = 0.75 and 0,77, respectively). ﬂ |

Zobrisky et al. (1959), working with 207 hogs, reported that the
yield of the five primal cuts was negatively correlated w1th the back—
fat thickness measurements and the weight of ham fat trim, The loin
eye cross—sectlonal area and the yield of 101n, ham, and shoulder were
s1gn1flcantly correlated (r = 0,60) with the yield of total lean.

Pearson et al. (1959), using 292 pork carcasses, 1nvest1gated the
usefulness of rapid measurements of exposed lumbar lean. These workers
were involved with determining the relationship of these measurements
to carcass‘cutting yields and loin eye area, Results of the study
indicated that.depth ef lumbar lean can be used as an indicator of loin
eye area (r.= 0.6L)s Although the various lumbar lean measurements
can be used in carcass grading, the1r use appeared to have llttle
advantage over the use of backfat measurement alone,

Murphey et al. (1960) devised a method by which the yield of
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retail cuts from beef carcasses could be predicted. The factors
essential for the prediction equatiou are a subjective estimate of the
percent kidney,‘heart and pelvic fat; fat cover over the rib eye (thhy
rib); rib eye aree betueen the 12th and 13th ribs; and cold carcass
weight, Data from approximately 450 beef carcasses and 300 live cattle
were ueed in £he development of the equation, The predicted yield by
the equation was correlated to the actual yleld of mostly boneless
retall cuts (r = 0.923),

A study was undertaken by Cole et al, (1960) to determlne the
valldlty of using loin eye area, the lean content of a partlcular beef
cut, or various other carcass measurements to predlct total carcass
lean, The area of the loin eye was found to be eescciauee>with only
18% of the‘variation of separeble carcass lean,‘and 5-30% of the
variaticn‘in the separable lean of the more valuable cuts of beef. The
separable lean of a particular cut of beef was found to be more
descriptive.of carcass leanness or muscling than either the area of the
loin eye orfthe various carcaes measurements (carcass 1ength, loin
1ength, round midth, round circumference, euc.). Correiation coeffi-
01ents between total separable carcass 1ean and the lean from the |
round, chuck, foreshank, 51r101n and short loin were 0,95, 0.93, 0.8l,
0.80, and 0.75, respectlvely.

McCampbell end Baird (1961) collected data on hogs slaughtered at
170, 190, 210, and 230 uounds. They reported that the percent iean
cuts and primal cuts decreased as market weight increased. Dressing
percent wes eimilar.for all groups and ioin eye erea inecreased onlj
slightly with weight. |

A study was conducted by Bowman et al, (1962) on 42 barrows to
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evaluate the reliability of certain conventional methods of evaluation
and to determine the degree to wnich examination of full cross- |
sectional exposures-at various pointsAof the body may enhance appraisal.
Results 1nd1cated specific grav1ty of the ham to be a good index of
leanness. The weight of lean and fat in the ham was hlghly assoclated
with carcass leanness, Cross sectlons were taken at eight locations,
of the eight locatlons, the components of fat and lean at the 10th
thoracic vertebra and the 3rd lumbar vertebra best explalned variance
in percent carcass lean (R = °85 and R® = .89, respect1vely). The
indices generally indicated a lower relation with meight of separable
lean than with percent>of separable lean,

Carpenter et al., (1962), using 216 carcasses from market weight
gilts and barroms, reported a correlation of 0,70 between specific
gravity of trimmed ham and the four lean cuts. The next three impor-
tant 1nd1ces of leanness were fat thickness at the last lumbar verte—
bra, fat thlckness at the lst r1b, and loin eye area wh1ch had corre~
lations with the four lean cuts of -0,69, ~0.67, and 0.57, respectlvely.

Ham-loin index, a commonly used index of carcass meatiness, was
studied by Arganosa and Omtvedt (1969) They reported correlatlons
of Oe'7L4 and O, 8h between ham-loin index and lean cuts expressed as

pounds and as percent of slaughter weight, respect1vely.



CHAPTER IIT
MATERTALS AND METHODS

In this study three groups of market cattle and two groups of
market hogs were evaluated ultrasonically by means of the Scanogram,
Ithaco, Model 721, (Figure 1) using a 1/2 inch, 2 me transducer. The
work was conducted in an attempt to determine the Scanogram's useful-~
ness for estimating certain carcass parameters known to be of value in
estimating carcass composition. The swine were also evaluated for fat
thickness W1th a live probe, the Lean Meter (Duncen, Model SC)

The Model 721 Scanogram is a deVice which makes use of a combina—
tion of two instruments, the Branson Sonoray Live Animal Tester, Madel
12 and a Polaroid camera, The transducer of the Model 12 (pOSitioned
in a guide which fits the curvature of the animal's body) and the
Polaroid camera are linked together by means of a mechanically synchro—
nized drive which moves the transducer along a specified position of
the animal's body at the same.speed the camera is scanning the oscillo-
scope of the Sonoray.v When high frequency sound‘waves strike tissues
differing in density, part of the high freguency energy passes into
the second medium while the remaining energy is reflected back to the
Sonoray and appears on the osc1lloscope in the form of an "echoo" The
mechanism allows these "echoes" to be recorded on a Polaroid print
(Figure 2). The ability of the Model 721 to record these echoes"auto-

matically (rather than recording each observation independently on



Figure 1,

The Ithaco, Model 721
Scanogram

23



2k

' peonpoad sI wesdouedg B MOH JO UOTIBIGSRTIT - 2 armsty

i

wimeadousog, —

w - e W -
h A : L J o -
0doosoTTTo80 o ;. :
- W : ) - “
'} w e [ 4 -

T zoonpsuRIY,



25

graph paper as was done when using the Branson Sonoray Model 5 Live
Animal Tester) greatly reduces the time required to make fat depth and
muscle area estimates on an animai. |

These studies involved comparisons between ultrasonic estimates
taken on the live animal (plus selected warm carcasses) and actual>
measurements made on the chilled carcasses. The study was 1nitiated
in March of 1970 and completed in November of 1970 Since different
measurements were taken on each group, data collected were statisti-
cally analyzed by group. The groups contained the follow1ng animals.
28 Hereford steers (lOOO pounds); 9l Angus steers and heifers (800—1000
pounds); 67 Yorkshire, Hampshire, and Duroc gilts and barrows (200—220
pounds); 36 Hereford-Angus crossbred steers (lOOO pounds); and 59
Yorkshire, Hampshire, anid Duroc gilts and barrows (200—220 pounds),
which will henceforth be referred to as Group 1, Group 2, Group 3,

Group 4, and Group 5, reSpectively.
Scanogram Evaluation of Cattle

Procedures for ultrasonically evaluating Groups 1 (28 steers) and
2 (94 steers and heifers) were similar, Each animal was placed in a
metai holding chute to restrain its head and body movement, After
being placed in the chute, the hair was clipped with electrie clippers
between the 12th and 13th ribs from the midline to a point approxi—
mately 15 inches ventral to the midline. A light weight paraffin oil
(Conoco No. 7 series) was applied to the skin at this position to serve
as a coupling agent for the ultrasound, Animals were scanned until two-
interpretabie pictures were obtained for each carcass measurement being

estimated, This usually required making three to four scans at each
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scanning position,

All scanograms for cattle measurements were made to one-third
scale and were converted to an estimate of the actual size by using
the following formulae; (estimated fat cover-x 3).and (estimated
muécle areavx 9). |

Data generated from Groups 1 and 2 were considered as pilot work
with the instrument, In Group 4 (36 cattle) additional sites for esti-
mation of caréass measurements were added, They consisted éf a fat
cover and muscle area estimate‘at the approximate midpéiht of the

semitendinosus and a linear fat estimate over the short loin. The

semitendinosus scan was made in an attempt to estimate fat cover and

area of the muscle and to determine the relationship between estimates
of fat cover and area of.thé muscle wiﬁh toﬁal carcéss cémposition.
After the scan was made, ité position was identified by subcuténeously
injecting a small quantity of meat branding ink (a vegetable dye). |
The procedure was carried out on all siteé of ultrasonic‘measurement
for cattle, The linear scan was made from a poiﬁt two inches ventral
tokthe midline from the illium of the pelvic girdle to a point éight
incheé anterior, The écan was made in an gttemﬁt to determine ﬁhé |
value of a Scanogram»estimate of fat at this:position as an estimator
of carcass merit, Figure 3 illustrates thé positions at which ultra-

sonic estimates were made on cattle,
Scanogram Evaluation of Swine

A1l hogs in Groups 3 (67 barrows and gilts) and 5 (59 barrows and
gilts) were made ready for ultrasonic evaluation by brushing or wash-

ing. Each animal was placed in a restraining crate for scanning, Once



Linear scan 2 inches off the midline from the illium of
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in the crate the animal was further restralned by placing an automotlve
seat belt across the shoulders and by 1lifting the animal "off the
ground" by means of a five inch pipe which ran the entire length of the
crate, The hair was clipped at poeitions where Soanogram readings were
taken, As‘nith‘cattle, the positions at which readings were to be
taken were pre;oiled by covering ﬁhe site with light weight paraffin
oil es described above, | | | |

All scanograms made on swine were to one-half scale and were
converted to actual size by using the foilowing‘formulae: (estimeted
fat thiokness x 2) and (estimated mnscle area X A).

Readings for estimatedvbackfat thicknese were taken on animals in
Group 3 (67 barrows and gilts) at three.locations: at the 1lst rib,
last rib, and last lumbar vertebra,. Loin eye area was estimated at the
10th rib, These locations were found by either palpatlon or visual
estimation, After the readings had been made, the animal was tatooed
for carcass 1dent1f1catlon at the position where the readings were
taken, When the carcasses of ﬁhese aninals were processed, cuts were
made and fat measurements taken at the position 1nd1cated by the tatooe
By using this procedure, if the polnt on the live animal where the -
readlng was taken was not qulte on target the measurement made on the
chilled carcass would be at the same p01nt as de51gnated in the living
animal. These procedures were aiso used on Gronp 5 (59 barrows and
gilts).

Animals of Group 5 were treated in the same manner prior to ultra-
sonic evaluation as ﬁhose in Group 3. The same scan locations nere |
used on the animals in.Group 5 as were used on‘animals in Group 3, In

addition to these scans, three new scan sites were selected., They
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included a scan at the 13th rib, a linear fat scan over the midline
behind the 13th rib, and a scan at the approximete midpoint of the

semitendinosus.

The 13th rib position was selected in an attempt to avoid the
trapez1u which often causes problems with interpretation of the 10th
rib scan since its presence makes it difficult to determine the exact

dorsal edge of the longiss1mus dorsi in the scanogram, Stouffer et al.

(1959). At the 13th rib the only major muscle present in the carcass

cross section is the lon31351mus dorsi, The linear scan was made

directly on the midline from the 13th rib to a point eight 1nches
posterior in an attempt to estimate average backfat thickness in this

area, The semitendinosus scan was made at the approx1mate mid-point of

the muscle (located in the ham) in an effort to estimate fat cover and
muscle area at this point, Figure 4 illustrates the pOSitions where
Scanogram estimations were made in hogs.

For this group of animals, scans were also made on their warm
carcasses mhich were mounted (unsplit and head on) in a standing
position, hopefully, to preserve the muscle shapes and position of the
live animal; Figure 5.. These scans were made in an attempt to relate
lime estimates to those in the warm carcass, The same sites were
scanned on the warm.carcasseslas were scanned on the live enimals,
except for the linear scan., This scan was not made on the warm |
carcasses because of the time factor involved in changing both the cam
and guide sets which are needed to mgke linear scens., In the 20v
minutes‘necessary to change the cam and guide sets; the carcasses
would cool‘below the point at mhich high frequency sounds could

penetrate the carcass sufficiently to produce good pictures, Poor
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quality, uninterpretable scanograms were produced when the mounted,
warm carcasses.ﬁere écannod. The pictures (scanograms) wﬁre vér&
bright from the middle to the lower edge of the pr%nt and very dark in
the‘upper one-fourth of the print, After this problem arose, probes‘
were made with a meat‘thermometer at 1 ﬁnd 3 1/2 inches beneath the
skin in the cushion of tﬁe ham, A difference of ld to 12° F, was
obsérved in body temperature at these two depths, Since ultrasonic
readings cannot be:made successfﬁliy on chilled cafcasses bécause
temperatures are below normal living body temperature, these tempera—
tﬁre differences were suspected as the reason for faulty scanograms
on "warm" carcasses, In an effort tovcorrect this problem, the
carcasses, immediately upon mounting, were fplled'in;o'a'qmall room
which had been pré—ﬁeated to 110 to 120° F, The carcasses were then
scanned in the heated room in an attempt to obtain interpretable

scanograms before the carcasses had cooled down.
Lean Meter Probe

On Groups 3 (67 barrows and gilts) and 5 (59 barrows and gilts),
live probe backfat measureménts were made with the Lean Meter the day
before ultrasonic evaluations were made, Animals-weré probed at-a
position approximately 1 1/2 inches off the midline at the 1lst rib,
last rib, and last lumbar vertebra on both the right an& ieft gides,
A mean probe estimate was determined by averéging all measurements
made on an animal, . | | |

Interpretation of Scanograms

In an effort to familiarize the interpreter with the information
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on the scanograms (Figure 6), some preliminéry work was done. This
study consisted of scanning the live animal, photographing from the
chilled carcass the cross section of the area scanned in.the live
animai, reducing the photograph to the éame scale as the scénogram,
and comparing musclé, fat and‘boné béundaries on the two pictures,
Scanograms of animals in‘all study groups weré evaluated by two
individuals working independéntly as soon as possible after’readings
were made, Efforts_were made t§ interpret all of the scanogréms before
measurements were made on the chillea carcaéses. This was done in an
effort to eliminate the bias which could enﬁer into interpretatioﬁ of
scanograms. |
Scanograms were interpreted by placing the picture under a plex—
i-glass cover and tracing the fat, muscle, and boné boundaries onto
acetate paper. The fat thicknessés were.measured with a ruler |
graduated in hundrédths of an inch, and musclevareas were measured

with a compensating polar planimeter,
Beef Carcass Cutting Methods

Animals in Groups 1 (28 steers) and 2 (94 steers and heifers) were
slaughtered and processed at local packing plants., The data éollected
on thesé groups consisted of the following: cold carcass weight;‘rib
eye érea between the 12th and 13th ribs; fat cover at the 12tﬁ fib; |
and estimated percent kidnéy, heart, and pelvic fat. From this data
percent cutability was calculated according to Murphey et al. (1960).
Cutability ﬁas the end-point for carcass musciing evaluation for thése
animals, |

Animals in Group 4 (36 steers) were slaughtered at the Oklahoma



Figure 6.

A Transverse Scanogram Taken
at the 13th Rib in Swine
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State University Meat Laboratory the day following Scanogram evalua-—
tion, These animals were scanned énd slaughtered in groups of six as
they reached approximately 1000 pounds live weight,.

After slaughter and chilling, the right sides of all carcasses
were separated inté the wholesale cuté of loiﬁ (short and sirloin),
rib, round, éhuck, brisket, foreshank, plate, and flank, and the whole-
sale cut weights recorded, The wholesale rib was removed from ﬁhe
plate to providé aﬁ 11 inch rib cuts The loin and flank were separated
with a 6 inch rib cut left on the loin. The shank and brisket were
removed 1 1/2 inches above the humero-radial articulation parallel to
the back of the chuck, The round and loin were separaﬁed by cutting
on a line extending from the 3rd or L4th sacral vertebra to a poiﬁt one
inch anterior ﬁo the aitch bone, Before any trimming was done, trac-
ings éf the rib eye area and fat cover at the 12th rib were made, A
1/2 inch seétion was sliced out of the round at the position marked

by the meat branding ink in order that the semitendinosus area and fat

cover at that position could be traced, A 2 x 8 inch section of fat
was removed frﬁm the short loin aﬁd the remaining fat depth measured
at two inch intervals (three measurements) to obtaiﬁ the lineéf fat

measurement, The three heasurements were then averaged to obtain a

mean linear fat ﬁeasurement.

A trimmed weight was taken on the closely trimmed round, this
being the ohly cut for which a closely trimmed weight was recorded.
Fach major wholesale cut was boned and defatted leaving only the lean
with marbling and narrow bands of intermusculér fat, Weights of the
lean, fat, and bone from each of the wholesale cuts were recorded, The

weights of the lean, fat, and bone from the foreshank, brisketL plate,
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and flank were weighed together and recorded as "thin cuts." All lean
from the right sidé of the carcasses was taken to the OklahomavState
University Meét Supply Unit and ground through a chili plaﬁe’7/16 iﬁch
in diameter and then mixed thoroughly in a power meat mixer (Butcher
Boy, 25G# automatic mixer), The product was then grouﬁd throﬁgh a
hamburger plate (1/8 inch in diameter). As the mass came ﬁhrough the
grinder, ten "érab samples" were taken, From these ten "grab samples,"
two compositesvwere made forvether extraction by randdmly selecting
five of thev"grab samples" for one composite and designating the
remaining five samples as the other composiﬁe. The method for ether
extract analysis was slightly modified from procedures.ﬁutlined by
A.,0.,A.C. (1960), using a .Goldfinch Apparatus. |
Cutability as described by Murphey et gl. (1960) was computed as
well as the actual calculﬁted cutability‘which is defined as the per-
centage of éold carcass weight made up of thé boneless, very closely
trimmed loin, rib, round, and chuck, Other Qariablés included trimﬁed
réund as a percent of cold carcass weighﬁ; pounds of total lean from
the loin, rib, round, and chuck; total pounds of carcass lean; and
total pounds of carcass fat—free lean, Faﬁ—free lean was determined
by subtracting the total pounds of ether extractable portion from the

total pounds of knife separable lean,
Pork Carcass Cutting Methods

The animals in Group 3 (67 barrows and gilts) were slaughtered at
the Oklahoma State University Meat Laboratory. These animals were
slaughtered in the usual manner, except for being mounted (head on) in

a standing position on carcass mounting racks (Figure 5). The
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carcasses were mounted as a necessity for another study being done with
the same group of animals. After work was completed on these carcasses
in‘their mounted position, they were hung up in the customary manner,
split warm, end then chilled in a 3h—36° F, cooler, Both right and
left sides of these carcasses were cut using closely trimmed wholesale
cuts of the loin, shoulder, and ham as the end-point of evaiuation for
carcass muécling° Weights for each rough wholesale cut were reéorded.
Thé loins, shoulders, and hams were trimmed closely with care taken in
order to keep the lean separated from the fat, and then the weight of
the very closely-trimmed loin,lshoulder, and ham was fecor&ed; .Trac—
ings of the loin e&e area were made at the 10th rib, and fa£ measuré-
ments were taken at the 1lst rib, last rib, and last lumbar vertebra,
Percent ham and loin and percent lean cuts of adjusted live weight were
calculated. .The haﬁ-loin index was computed using the foilowing
formula: H-L Index = 10(% ham of adjusted live weight - 10) + 10(loin
eye area in square inches).

Animals in Group 5 (59 barrows and gilts) were evaluated and
slaughtered according to the same time sequence as Group 3. The only
difference was that, unlike the carcasses in Gfoup 3 which were‘taken
off the mounting stands prior to chilling, Groﬁp 5 carcasses wefe
chilled on the mounﬁing racks iﬁ an effort to preserve the shape of
the live animél as nearly as possible in the chilled carcass. This
Waé done in order that studies of the relationship of the live scaﬁ to
the relatively undisturbed cércass fat and muscle-shapes in the mounted
chilled carcass could be made, As in oﬁher porkvwork, the.position
of scans were marked by a tatoo in order ﬁhat they could be preciéely

identified in the carcass,
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The pork carcasses were cut on a power meat saw with cross sec-
tions made at the 10th rib, 13th rib, and at a point eight inches pos-
terior to the iBth riB (Figure 5). These cuts weré tﬁen split as
néarly d&wn‘the cenﬁer of the back bone as is possible; using a power
meat saw. Only the fight sides were used for carcass cut-out data.
Tfécings were made of ﬁhe rib eye at the 10th and 13th ribs, Thetham

was cut perpendicular to the femur at the point indicated by the tatoo

so that the areé of the semitendinosus and ﬁhe depth of fét cover ovef
the musclé could be traced, fat measurements were obtained opposite |
the 1lst rib, last rib, and lasﬁ lﬁmbar veftebra. Five backfat meaﬁﬁre—
ments wefe also taken from an 8 inch section of the carcass posterior
to the 13th rib for purposes of obtéiningban average with which to ﬁake
a comparison of the live scan. 'Since>the carcasses were chilied on
mounting étands, the shape of the carcasses was different than one
would find with the carcass being chilled in the customary hanging
positiong thereforé, the wholesale cuts were madé somewhat differently
than those made dn a carcass chilled in the usual manner, Thé shoulder
was reﬁoved between the L4th and 5ﬂh ribs instead of between the 2nd and
3rde The loiﬁ ﬁas sepératedrfrom thé éide ané spare ribs to prbvide a
3.2 inch rib, The ham was‘removed b&‘cutting at the 3rd Sacral verte—
bra and halfway bétween the aitch bone and‘the lasﬁ lumbar vertebréo

An attempt was made to standardize fhe "newﬁ éutting pfocedure in order
that feasonably precise weights could be récorded for the "modified"'
wholeéale cuts. Each cut was then closely trimmed ahd the trimme&
weight recorded. The cuts were then boned and intermuscular:fét Bands
in exceés of 1/L inch in thickness‘were removed, The lean, fat, and

bone weights from each cut were recorded, When all separable lean had
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been obtained, the lean mass was mixed together in preparation for
grinding and sampling for ether extract analyéis. The lean mass was
first ground through a coarse plate.(7/16 ihch) into a mixer (Leland
Food Mixing Machine, Model 100DA), After thorough mixing, the mass
was then ground through a fine plate (1/8 inch hamburgef plate)., Ten
"grab samples" were taken as the mass came ﬁhrough the grinder for the
second time, From these ten "grab samples," ﬁwo composites were

made by ﬁhé.method deééribéd in the beef‘cutting section for ether
extraction snalysis (A.0.AcC., 1960). A1l indices (ham-loin index,
percent iean cuts, and percent ham and loin) calculated in Groﬁp 3
(67 barrows and gilts) were also.computed for this éréﬁp. Fat~free
lean determination was the énd—point used aé the>meésﬁre of carcass
lean, - This was‘computed By subtracting thé pounds of ether extract-

able portion from the total pounds of knife separable lean,
Statistical Analyses

Means, standard deviations, and correlation coefficients among
group totals and the variance accounted for by certain variables were
determined according to the methods outlined by Steel and Torrie

(1960).



CHAPTER IV
RESULTS AND DISCUSSION

The results of this study are discussed by species (cattle and
swine) and by animal group because different Scanogram estimates and
caréass measuremeﬁts were made between groups.

Appearing in tables for all respective groups will be the follow-
ing terms or abbreviations: Estimate 1, Estimate 2, Estimate Mean, and
S.Te Area or Fat, Estimates 1 and 2 are independent interpretationé of
scanograms (ultrasonic piétureS) by two persons, Eétimate 1 being made
by the author and Estimate 2 by a laboratory technician. The Estimate
Mean is the mean of Estimates 1 andv2. SeTs 1s used as an abbreviation

for the semitendinosus,

Cattle Studies

Live Scanogram Estimates for Cattle — Groups 1 (N = 28) and 2 (N = 9L4)

The means and standard deviations for Groups 1 and 2 Scanogram
estimates and actual carcass measurements are presented in Table I.
Correlation coefficients were determined between the live estimétes and
actual carcass measurements, Highly significant (P‘i.Oi) cofrelations
were found between all estimates of fat cover and the actual fat cover
in both groups. The highest correlation coefficient was that of 0.89

between Estimate 1 and the actual fat cover for Group 1 which is in
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TABIE T

MEANS AND STANDARD DEVIATIONS OF SCANOGRAM ESTIMATES
AND ACTUAL CARCASS MEASUREMENTS FOR
GROUPS 1 AND 2 (CATTLE)

Group 18 Group 2b
Scanogram Estimates
and Carcass Measurements Mean SeDe Mean SeDo
FAT COVER (in.)
Estimate 1 0. 50 £0.25 0040 Zo.11
Estimate 2 0,48 £0.18 0.48 £0.13
Estimate Mean 0e449 $0.19 0ulily $0.12
Actual 0456 Zo.24 0. 5L $0.20
RIB EYE AREA (sqe in.)
Estimate 1 11.42 1.9 10449 £0.98
Estimate 2 11,78 1. 11.06 11.36
Estimate Mean 11.60 .2 10.77 51.00
Actual 11.55 .63 10.38 .03

o - 28
Py = gy
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close agreement with results reported by Hedrick et al. (1962). Thesé
correlations along with those between estimates and actuai rib eye area
are presented in Table Ii. Highly significant correlations.(P'<,Ol)
were found between Estimate 1 and the actual rib eye area in Gfoups 1
and 2 (r = 0.85 and 0.74, respectively). These correlations were
comparable to those reported by Davis and Long (1962), Correlations of
Oolly and 0,23 were found between Estimate 2 and the actual rib eye area
(Groups 1 and 2, respectively). These values were‘statistically signi-
ficant (P<.05). |

Live Scanogram estimates were correlated with the percent cutabil-
ity of the carcasses in Groups 1 and 2, A correlation of -0.8l was
found between Estimate 1 fat cover and the percent cﬁtability. This
along with all other correlations between percent cutability and
Scanogram estimates of fat cover and rib eye area, except Estimate 2
for rib eye, were highly significant (P <.OLl) for Group l. In Group 2
all correlations between percent cutability and live ultrésonic esti~
mates, excépt Estimate 2 for rib eye area, were also highly significant
(P<.01l). The correlation between Estimate 2 for rib eye area and |
percent cutability was statistically significant (P< .05), The data
are presented in Table III,

To study variation in estimates between interpreters, comparisons
were made between Estimate 1 and Estimate 2, Results presented in
Table IV indicate that there was a highly significant relationship
between Estimate 1 and Esﬁimate 2 for fat cover iﬁ both groués. iRib
eye area estimates in Group 2 were significant at P <.05, and no
statistical significance was observed between rib eye estimates in

Group 1.
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TABIE IT

CORREIATION COEFFICIENTS BETWEEN THE ACTUAIL CARCASS MEASUREMENTS
AND ESTIMATE 1, ESTIMATE 2, AND THE ESTIMATE MEAN OF FAT
COVER AND RIB EYE AREA FOR GROUPS 1 AND 2 (CATTIE)

Scanogram Estimates

Actual Carcass '
Measurements Estimate 1 Estimate 2 Estimate Mean

Group 12
Fat Cover (in,) 0.89%% 0, 55%% 0, 82%%
Rib Eye Area (sq. in.)  0.85%% Oul** 04 7G%*
Group 2b
Fat Cover (ino) 0014.6** Ooh—?** O.L|.9**
Rib Eye Area (sq. in,) O, Th¥* 0.23% 04 52%%
% - 28
)
* (P<.05)

*% (P<,01)



TABLE TIII

CORREIATION CCEFFICIENTS BETWEEN PERCENT CUTABILITY AND
ESTIMATE 1, ESTIMATE 2, ESTIMATE. MEAN, AND ACTUAL
MEASUREMENT OF FAT COVER AND RIB EYE AREA
FOR GROUPS 1 AND 2 (CATTIE)

Group 12 Group 2b
Scanogram Estimates Cu.tabilityc Cu.tabilityc
and Carcass Measurements % - %
FAT COVER (in,)
Estimate 1 -0, 8L %% 0oLy 5%*
Esﬁimate 2 —0,1,9%% =064 3%%
Estimate Mean ~0,73%* ~0oL6**
Actual ~0eHL¥* ~0, 8l %%
RIB EYE AREA (sq. in.)
Estimate 1 0.6 5%* Oe TL*¥
Estimate 2 0.14 0.23%
Estimate Mean O.hé** Q¢ 52%%
Actual Qo7 7%¥ 0437%*
°N = 28
Py = 9y

CPercent Estimated Cutability using the U.S.,D.A, Prediction Equation,
Murphey et al. (1960)

* (P<.05)

*% (P < ,0L)



TABIE IV

CORRELATION CCEFFICIENTS BETWEEN ESTIMATE 1 AND
ESTIMATE 2 OF RIB EYE AREA AND FAT COVER
FOR GROUPS 1 AND 2 (CATTIE)

L5

Carcass a
Measurements Group 1

Group 2b

Fat Cover (in.) 0o b 5%*

Rib Eye Area (sq. in.) 0¢35

0, 82%%

OeLy*

% = 28
by = gy
* (P L05)

** (P¢ ,OL)
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Live Scanogram Estimates for Cattle — Group 4 (N = 36)

Live Scanogram estimates were made at three locations, The means
and standard deviations of these estimates and of the carcass measure-
ments are listed in Table V, Table VI presents the observed relétion—
ships between Scanogram estimates on the live animal and actual carcass
measurements., Correlation coefficients between estimated and actual
fat cover were lower (r = 0.27 to 0438) than the same comparisons for
Groups 1 and 2 (r = Q.46 to b°89). Althéugh low, the correlation
coefficient between the Estimate Mean and actual fat cover (r = 0.36)
is significant at the 5% level of probability. The highest correlation
coefficients were obtained between linear fat estimates over the short
loin and’actual carcass fat measurements at this location., Highly
sigﬁificant (P< +01) correlations (r‘= 0.58, 0.50, and 0.58) were
found between carcass measufements of linear fat and Estimate 1,
Estimate 2, and the Estimate Mean, Correlation coefficients between
Scanogram estimates of rib eye area and actuai rib eye afea were 0,49,
Oo42, and 0,53, respectively., These values weré statistically signi-
ficant at the 1% level of probability. Aii comparisons between actual
measurements and the corresponding Scahogram estimates of S.,T. fat and
S.T. area were statistically nonsignificant.

Various indices of carcass meatiness were compared to certain live
Scanogram estimates, Table VII. Generally, the correlation coeffi-
cients between these variables were nonsignifiéant. Scanogram esti—
mates of rib'eye area appearéd to be more closely related to the
indices of meatiness than did fat cover, linear fat, dr S.T. areae.

The correlations between live Scanogram rib eye estimates and total



TABLE V

MEANS AND STANDARD DEVIATIONS OF SCANOGRAM ESTIMATES AND
ACTUAL CARCASS MEASUREMENTS FOR GROUP 4 (CATTIE)

L7

Scanogram Estimates

Group Aa

and Carcass Measurements Mean Std. Dev,
FAT COVER (in,)
Estimate 1 0.L47 20,11
Estimate 2 0.67 10.13
Estimate Mean 0457 $0.13
Actual 0.61 To.14
LINEAR FAT (in.)
Estimate 1 0.52 0.1
Estimate 2 0.86 10.15
Estimate Mean 0.69 o1
Actual 058 10.15
S.T. FAT (in.)
Estimate 1 0,18 10,06
Estimate 2 0455 $0.15
Estimate Mean 0.36 *o.08
Actual 0,18 *0,08
RIB EYE AREA (sqe in.)
Estimate 1 11,71 579
Estimate 2 12,38 1,26
Estimate Mean 12,05 .33
Actual 11.91 s AN
S.T. AREA (s5q. in.)
Estimate 1 10,36 12,22
Estimate 2 13,78 12,16
Estimate Mean 12,07 .88
11,23 11.49

Actual

& = 36
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TABIE VI

CORREIATION COEFFICIENTS BETWEEN THE ACTUAL CARCASS MEASUREMENTS
AND ESTIMATE 1, ESTIMATE 2, AND THE MEAN SCANOGRAM
ESTIMATE FOR GROUP 4 (CATTIE)

Scanogram Estimates

Actual Carcass

Measurements Estimate 1 Estimate 2 Estimate Mean

Group L,.a
Fat Cover (in.) 0427 0.38% 0.36%
Linear Fat (in.) 0, 58%* 00 50%* 0o 58%*
S.T. Fat (in,) 0627 0,22 0429
Rib Eye Area (sq. in.) 0 ,G¥* 0oL 2% 04 53%%
S.T. Area (sq. in,) -0.,15 -0,02 ~0,10

& - 36

* (P< ,05)

** (P< ,OL)



TABLE VII

CORREIATION CORFFICIENTS BETWEEN CERTAIN LIVE SCANOGRAM ESTIMATES
AND INDICES OF MEATINESS FCR GROUP A4 (CATTIE)

Indices of Carcass Meatiness

Group 4> Total Fat-Free Lean from the Loin, b c
Live Scanogram Lean Lean Rib, Round, Chuck Cutability Cutability
Estimates 1bs, lbs, © 1bs, % A

FAT COVER (in,)
Estimate 1 OoOl —O.lO —0002 “0028 -0029
Estimate Mean 0425 0,08 0.17 -0.31 —0.29
LINEAR FAT (in.)
Estimate 1 0423 0.01 0,23 —0 1, 2%% ~0.25
Estimate 2 0,07 -0.11 0.07 -0,39% ~0,39%
Estimate Mean 0.16 -0,05 0,04 =0.43%* —0.34%
SeT. FAT (in.)
Estimate 1 -0.25 =063L% ~-0,32 -0.13 -0.21
Estimate 2 0.36% 0432 Qo iy *% -0.01 -0.21
0.37% ~0027

Estimate Mean

0021 0028 . —0003

6%



TABIE VII (CONTINUED) -

Indices of Carcass Meatiness

Group ha Total Fat-Free Lean from the Loin, b c
Live Scanogram Lean Lean Rib, Round, Chuck Cutability Cutability
Estimates lbs. 1lbs. 1bse. '
RIB EYE AREA (sqe in.)
Estimate 1 QuL3%% 0.36% Ol L 3%% 0,02 -0.09
Estimate 2 0.39% QoL 2%* Qe 3%* 0.19 0.04
Estimate Mean Qo 47%% Qe lyly** 00 50%% 0,10 -0.03
S.Te AREA (sqe ine)
EStimate 1 -0025 -0026 -0026 —0.20 —0.29
Estimate 2 0.47** 00314»* 0033* 0012 0,02
Estimate Mean 0.02 0.07 0.05 ~0.04 -0.15
&y = 36

b

Percent Estimated Cutability using the U,S.,D.A. Prediction Equation, Murphey et al. (1960)

Percent Cutablllty using the pounds of boneless, very closely trimmed 1ean from the 101n, rib,
round, and chuck as a percent of chilled carcass weight -

* (P<,05)

*¥x% (P< ,01)

09
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pounds of lean; pounds of fat-free lean; and pounds of lean from the
loin, rib, round, and chuck ranged from 0.39 to 0.47, 0.36 to O.44, and
0.43 to 0.55, respectively. All values except 0.36 and 0.39 (pounds of
fat-free lean and total pounds of lean, respectively) were highly sig-
nificant at the 5% level of probability. Scanogram linear fat esti-
mates over thevshort loin appeared to be more closely associated with
estimated percent cutability (Murphey et al. 1966) than any other liﬁe
estimate, The range in correlation coefficients was from -0,39 |
(P< +05) to ~0.43 (P<.01).

When Scanogram live estimates were compared to the major wholesale
cut weights (Table VIII), few significant relationships were observed.,
Highly significant (P .O1) correiéﬁion coefficients (r = 0. 42 to 0.49)
were found between Scanogram estimates of S,.T. fét and the weight of
the round. in most cases Scanogram rib eye area estimates were signi-
ficantly correlated with the loin, rib, and chuck weight, Twelfth rib
fat cover estimates were significantly associated with loin weight.
Generally, S.T. area Scanogram estimates were.found to be poorly
related to wholesale cut weights.

Since the pounds of lean in the major wholesale cuts are of prime
importance in determining value of beef carcasses, comparisons of these
lean weights with the various live Scanogram estimates are important.
These comparisons appear in Table IX, Scanogrém estimates of rib eye
area were found to be significantly (P<(.6i) associated with pounds of
lean in the loin., These estimates alsb were significantly related to
pounds of lean in the chuck, round, and thin cuts, with correlation
coefficients ranging from O.41 to 0.47, 0.35 to O.h5,vand 0.40 to 0.51,

respectively, Live Scanogram estimates of fat cover, linear fat, and
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TABIE VIII

CORREIATION COEFFICIENTS BETWEEN CERTAIN BEEF WHOLESAIE CUT
WEIGHTS AND LIVE SCANOGRAM ESTIMATES OF LEANNESS
AND FATNESS FOR GROUP L (CATTIE)

Wholesale Cu.tsb

Group ha
Live Scanogram Loin Rib Chuck Round Thin Cuts
BEstimates 1bs, 1bs, 1bs, lbs. 1bs.
FAT COVER (in.)
Estimate l Ool7 0007 0015 0.0? 0006
Estimate 2 Qe 58%% 0.33*% Qo3 %% O L, 2%* Oe3L*
EStimate Mean. O.LI»S** 0023 0032 0028 O.2L|.
LINEAR FAT (in.)
Estimate 1 0014,6** 0003 0025 "0021 0015
Estimate 2 0e31 —0.06 0.18 0.63%% 0,13
Estimate Mean 0Q.41% 0,01 0,23 0.21 0,15
S.T. FAT (in,)
Estimate 1 -0,21 -0610 ~0.32 0,L9%* -0,05
Estimate 2 0630 ‘0627 Qe 52%*% Qo R2¥%* Qo 5L %*
Estimate Mean 0,27 0620 0e33% Qe ,9%* 0. L,6%*
RIB EYE AREA (sq° in,)
Estimate 1 0053** 0028 0014,5** 0023 0014»1*
Estimate 2 Oo Ly 2%* Oe 5L%% 0.36%* 0.18 0.3L4%
Estimate Mean  Q.55%% QoL 5%% Qe Ly7%% Qe 53 %% O Ll ¥*
S.Te AREA (sqe ine)
: Estimate 1 —0021 OoOl —‘0020 _0017 0.0S
Estimate 2 0el5 0.01 0e35% O Lly¥* 0627
Estimate Mean ~0,02

0.01 Oe0ll 0420 0420

& =36

bUntrimmed wholesale cuts

®Thin cuts include foreshank, brisket, plate, and flank

% (P<.05)

*% (P< ,01)
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CORRELATION CCEFFICIENTS BETWEEN CERTAIN BEEF WHOLESAIE CUT
IEAN WEIGHTS AND LIVE SCANOGRAM ESTIMATES OF IEANNESS
AND FATNESS FOR GROUP L (CATTIE)

Wholesale Cut Lean Weights

Group 42 Loin Rib Chuck Round Thin Cuts
Live Scanogram Lean Lean Lean Lean Lean

Estimates 1bse. 1bs,. 1bs,. 1bs,. 1bse
FAT COVER (in,)

Estimate l 0002 "‘0003 0.00 _0007 —0006

Estimate 2 O Ly 2%% 0,07 0.30 0.28 0423

Estimate Mean 0,26 0,02 0.18 0013 0.10
LINEAR FAT (in.)

Estimate 1 0o 2L, 062l 0el5 0.08 0,00

Estimate 2 0,01 =0e41% 0,02 ~0.,01 -0.,06

Estimate Mean 0,13 -0.35% 0,09 0.03 -0,03
S.Te FAT (in.)

EStima'be 1 "“0020 "'0007 "0039* _0029 _00114»

Estimate 2 Ouli2%% 0,03 0032 0, 52%% 04 56%%

Estimate Mean 0,30 0.01 0620 0e35% QoL 5%%*
RIB EYE AREA (sqe ine)

Estimate 1 OuLib**  —0,00 Qo Ly2¥* 0, L3%* 0, 48%*%

Estimate 2 Ooly5%% QoL 5%% 0o 41% 0.35% 0.L0%

Estimate Mean 0,53%% 0,21 Qo Ly7%% QoL 5%% 0, 51%*
S.T. AREA (sq. in.)

EStimate l —0030 0.0l _0029 "'0022 "'0002

Estimate 2 0417 -0,00 0,30 O.L43% Oe34%*

Estimate Mean ~0,07 0,00 0,02 0,14 0.21

& = 36
* (P< ,05)

** (P< ,01)
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SeTs area compared to the various lean weights generally resulted in

nonsignificant correlation coefficiénts. Comparisons between Estimate
1 and Estimate 2 Scanogrém interp:r;et;ations (Table X) indicated fhat the
two interpreters of the scanograms agreed more closely on rib eye area
(r = 0.50) and depth of fat over the short loin (linear fat) (r = 0.74)
than on S.T. fat and S,T, area, Thé correlation coefficients (r = 0,50

and 0.7L) were both statistically significant (P <.01).

TABIE X

CORRELATION CCEFFICIENTS BETWEEN ESTIMATE 1 AND ESTTMATE 2
SCANOGRAM INTERPRETATIONS FOR GROUP 4 (CATTIE)

Group ha Scanogram Estimates

Average Linear SeTe Rib Eye SeTe

Fat Cover Fat Fat Area Area
ino in. ino sqo in. Sq. in.

0,69%% Qo TL¥* 014 Q4 50%* 0,29

& = 36

** (P<,L01)

Cattle Discussion

Statistically significant correlations were observed between
most comparisons made for Group 1 and Group 2 cattle (correlation

coefficients at either P<,0l or P« .05). Many of these correlation
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coefficients were small and accounted for a small part of the total
variation but were still significanﬁ. Table Xi presents the r2 values
for Groups 1, 2, and 4 cattle, More variation was accounted for in
fat cover and rib eye estimates in Group i (r2 = 0,79 and 0,72, respec-
tively for Estimate 1) than the estimates for the correspondiﬁg meas—
urements in Group 2 (r2‘=.0.2l and 0.55, respectively for Estimate 1).

Poor quality scanograms were believed to account for some of the
low relationships obtained from comparisons made in Group 2. -In many
of the scanograms, poor définition of £he dorsal edge of the rib was
observed, |

Animals in Group 4 (36 steers) were ultrasonically evaluated at
three different locations: between the 12th and 13th ribé; at the

approximate midpoint of the length of the semitendinosus; and over the

short loin, two inches off the midline and anterior to the illium of
the pelvic girdle, Generally; correlation coefficients between carcass
meééurements and estimated rib eye area and linear fat were signifi-
cant, Correlation coefficients between most carcass measurements and
estimated S.T., fat and S.T., area were generally nonsignifiéan.t° Quite
large standard deviations were observed for the estimates of S,T. faf
and S,T. area. Correlation coéfficients between live Scanogram esti-
mates and carcass measures of leanneés and fatness were generally |
nonsignificant, A few correlations were statistically significant,
but génerally were very low and accounted for a small fraction of ﬁhe
variation associated with measures of leanness and fatness (Table XI).
Scanogram estimates of linear fat&accouﬁted for more of the variatibﬁ
associated with actual carcass meaéurements (r'2 = 0.34, 0.25, and 0.34

for Estimate 1, Estimate 2, and the Estimate Mean, respectively) than
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VARTIANCE ACCOUNTED FOR IN ACTUAL CARCASS MEASUREMENTS BY
SCANOGRAM ESTIMATES FOR GROUPS 1, 2, AND 4 (CATTIE)

Actual Carcass
Measurements

Est imgte 1
r

Scanogram Estimates

Estimgte 2
r

Estimate Mean
e

Group 12
Fat Cover (in,)

Rib Eye Area (sq. in.)

Group 2b
Fat Cover (in,)

Rib Eye Area (sq. in.)

Group L4°
Fat Cover (in,)
Linear Fat (in.)
SeT. Fat (in.)
Rib Eye Area (sqe. in.)

S.T. Area (sq. in.)

0.79
0.72

0.21

0s55

0,07
0e34
0,07
024
0.02

0.30

0.19

0.22

0.05

Oelk
0e25
0.05
0.18

0.00

0.67

0.62

0e24
0.27

0.13
0.34
0.08
0.28

0.01
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did Scanogram estimates of fat cover, S.T. fat, rib eye area, or S.T.
area. |

Reasons for the relatively low correlation coefficients between
live ultrasonic estimates and actuel carcass measurements could be due
to poor qualit& scanograms. Poor penetration of the high freqﬁency
sound again reéulted in poor definition of the dorsal edge of the rib
on the scanograms produced, For this group of animals; as well és all
other groups, when scanogram interpretations are converted to actual
size, a correction factor mist be used, With cattle work,’scanograms
are made to one-third scale, Uﬁder this condition when fat cover is
measured on the scanogram, the value is multipiied by a factor of 3
and rib eye area is multiplied by a faétor df 9. Hence, fat cover
interpretation errors are muitiplied by 3 and rib eye interpretation
errors are multiplied by 9 Further, as with Group 2 cattle, rathér
serious malfunctions were encountered with the Scanogram, Corrective
measures required that:the instruﬁent be shipped to the factory, and

ultimately it was replaced by the manufacturer,

Swine Studies

Scanogram and Live Probe Estimates for Swine —~ Group 3 (N = 67)

Comparisons in Group 3 swine were similar to those made in Groups
1 and 2 cattle, Téble XIT reports the means and standard deviations
for the Scaﬁogram estimates and actual carcass measurements for énimals
in Group 3. Table XIII presents the correlation coefficients betweén
Scanogram estimates and actual carc#ss measureﬁents. AS in Groups;i

and 2, a rather low correlation can be highly significant because of
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MEANS AND STANDARD DEVIATIONS OF SCANOGRAM ESTIMATES AND
ACTUAL CARCASS MEASUREMENTS FCR GROUP 3 (SWINE)
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Group ja

Scanogram Estimates
and Carcass Measurements Mean

Stde Dev,

AVERAGE BACKFAT (in.)

Estimate 1 1.15
Estimate 2 1.10
Estimate Mean 1.12
Actual 1,11

LOIN EYE AREA (sq. in.)

Estimate 1 5456
Estimaté 2 5630
Estimate Mean 5e43
Actual Lo76

to.15
10,13
10.13

10,16

10,68
11,13
L0.76
20,46

®N

67
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TABIE XITT

CORRELATION COEFFICIENTS BETWEEN ACTUAL CARCASS MEASUREMENTS
AND ESTIMATE 1, ESTIMATE 2, AND THE MEAN SCANOGRAM
ESTIMATE FCR GROUP 3 (SWINE)

Scanogram Estimates

Actual Carcass

Measurements Estimate 1 ‘Estimate 2 Estimate Mean
Group Ba
Average Backfat (in.) 0,69%* 0,68%x 0, 70%*
Loin Eye Area (sq. in.) 0,31% 0,39%* 0oLy 2%
N = 67
* (P<.05)

** (P<,0L1)
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the number of animals (n = 67), Highly significant correlations were
found beﬁween estimates and actual measurements of backfat thickness,
although a rather small proportion of the variétion is accounted for,
Both independeﬁt estimates and Estimate Means, when correlated with the
actual carcass measurements, were similar (Table 'XIII). These corre- |
lation coefficients ranged from 0,68 to 0,70. CorrelationsAbetween
léin eye area estimates and actual values were much lower (0,31 to
0e42) but still significant at P< .05 or P<.0l, These correlations
were much lower than thése reported by Johnson et al, (1968) (r = 0.77,
0.79) using a Branson, Model 12, Live Animal Tester, The lower corre-
lation coefficients are thought to be due largely to Scanogram mal-—
functions, |

The relationship of various live estimates to certain carcass
measures of meatiness (Table XIV) was studied in an effort to determine
whether or not this insﬁrument could be used successfully to estimate
certain carcass measurements which would be of value in predicting
carcass composition. Highly significant correlations, —0.,63, -0.66,
and -0.49, were found between Estimate 1 Backfat thickness and percent
lean cuts, percent ham-loin, and ham-loin index, respectively. Corre-
létions between the above measures of meatinessband the reméining
estimates (Estimaté 2 and Estimate Mean) of the backfaﬁ thickness were
also significant at the 1% level of probability. Scanogfam estimates
of average backfat thickness proved to be a better predictor of‘leah—
ness than did Scanogram estimates of loin eye area, The loin eye area
estimates generally were significant (P<.05), with the exception of
Estimatés 1l and 2 loin eye area when compared to percent ham-loin, A

highly significant association was found between the loin eye area



TABLE XTV
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CORRELATION CCEFFICIENTS BETWEEN CERTAIN LIVE ESTIMATES AND

MEASURES OF CARCASS MEATINESS FOR GROUP 3 (SWINE)

Indices of Carcass Meatiness

Group 38 Lean Cutsb Ham—Loinb Ham~Loin
Live Estimates % % IndexP
SCANOGRAM AVERAGE

BACKFAT (in,)

Estimate 1 _0063** —0066** —O.1+9**

Estimate 2 -0, 58%% ~0,60%* ~0, 6% ¥

Estimate Mean ~0,63%% —0.65%% ~0,49%*
SCANOGRAM IOIN EYE

ARFA (sq. in.)

Estimate 1 0. 27* 022 0425%

Estimate 2 0, 26% 0.23 0,31%

Estimate Mean 0e31* 0.27* 0o 31%%
IEAN METER PROEE (in,)

Average Backfat ~0,69%* =0, 72¥% —0,4 58%%
% = 67

bCzaLlcu_'I.ated on a 2 hour shrink basis

* (P<.05)

** (P<,01)
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Estimate Mean and ham-loin index (r = 0.34).

Lean Meter backfat probe estimates were significantly correlated
(P< ,01l) with percent 1e§n cuts, percent ham-loin, and ham-loin index,
The correlationé were -0.69, -0.72, and —0458, réspectively. A highly
significant correlation of 0,65 was obtainéd between Leén Meter esti-
mates and actual backfat thickness. | |

Correlatlons of live Scanogram estimates of backfat thickness and
loin eye area with the weight of the trimmed lean cuts (ham, loin, and
shoulder) are presented in Table Xv; Highly significant correlations
were found between Scanogram esﬁimates of average backfat thickness |
and the weight of the trimmed ham., In general, Scanogram estimates of
loin eye area were not as closely associated to the weight of the‘lean
cuts as Scanogram estimates of‘average backfat‘thickness. No sighifi—
cant correlations ﬁere‘found between any of the live Scanogram esti-
mates and the ﬁeight of the trimmed :shoulder. |

Average backfat thickﬁess Esﬁimates 1l and 2 were found to be
much more highly correlated with eaéh other (r = 0,89) than lbin eye
area Estimates 1 and 2 (r = 0.38). | |

Live and Carcass Scanogram and L1ve Probe Estimates for Swine -

Group 5 (N = 59)

Live Scanogram estimates were made on all 59 pigs in Group 5,
whereas Scanogram estimates were made on the mountéd warm carcasses of
only 48 of these animals.. Estimates were made on the live animals and
the mounted warm carcasses mainly to serve as a method for checking the
repeatability of the results obtainéd in the scanniﬁg operation, Table

XVI presents the means and standard deviations for all live and warm
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TABLE XV

CORRELATION COEFFICIENTS BETWEEN CERTAIN TRIMMED WHOLESATE
CUT WEIGHTS AND LIVE SCANOGRAM ESTIMATES OF
LEANNESS AND FATNESS FOR GROUP 3 (SWINE)

Wholesale Cutsb

Group 32 Scanogram Ham Loin Shoulder
Estimates 1bs, 1bs. 1bs.

AVERAGE BACKFAT (in.)

Estimate 1 0o 16%%. —0,38%* ~0.09
Estimate 2 -0 46%% ~0e31%* -0 09

Estimate Mean =0,1,8%% . ~0e36%* -0,09

LOIN EYE AREA (sq. in.)

Estimate 1 0.1l 0e22 0,02

Estimate 2 Qe 32%% . Oe LO¥* 0621

Estimate Mean 0,28% 0e39%* 0.16
&y = 67

bClosel.y trimmed wholesale cuts
* (P<,05)

** (P< ,01)



MEANS AND STANDARD DEVIATIONS OF SCANOGRAM ESTIMATES AND

TABLE XVI

ACTUAL CARCASS MEASUREMENTS FOR GROUP 5 (SWINE)

6L

Scanogram Estimates

Live Anima1®’®

Warm Ca:c'cassb’d

and Carcass Measurements Mean SJDe Mean S.D.
BACKFAT THICKNESS (in.)
Estimate 1 1,27 10,19 1.12 +0,15
Estimate 2 1.25 Y0021 1.09 10,17
Estimate Mean 1.26 *0.20 1,10 *0.16
Actual 1.01 0,21 1,01 0,21
S.T. FAT (in.)
Estimate 1 0.63 *0.10 0452 0,06
Estimate 2 0.61 10.12 0450 *0.07
Estimate Mean 0,62 *0.10 0.51 *0,05
Actual 0459 <0.14 0.59 20,1
LINEAR FAT (in.)
Estimate 1 1.01 +0.17 © ©
Estimate 2 1,01 10,21 © ©
Estimate Mean 1.01 10,18 © ©
Actual 0.92 Y0.21 0.92 10,21
LOIN EYE AREA (sq. in.)
(10th RIB)
Estimate 1 5,00 *0.60 L.68 *0.66
Estimate 2 5,25 *0.66 L+99 Y0.64
Estimate Mean 5,12 10,56 L.83 Yo.58
Actual Le63 Yo.77 1,63 1077



TABLE XVI (CONTINUED)
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Scanogram Estimates

Live Anima1®!®

Warm Carcassb’d

and Carcass Measurements Mean SeDe Mean S.D.
LOIN EYE AREA (sq. in.)
(13th RIB)
Estimate 1 Lo79 20,64 Lokl to.58
Estimate 2 5,21 10.60 Lo99 10.63
Estimate Mean 5,00 10,55 L4770 20,56
Actual Le97 0.64 L97 *0.64
S.T. AREA (sqe in.)
Estimate 1 1403 10.93 3.7L 20,76
Estimate 2 3,22 0,40 3,16 10,31
Estimate Mean 3,63 *o.51 3,45 0.4
Actual 419 *o0.88 Le19 *o0.88
W = 59

by - 8

cScanogram estimates made on the live animal

4 .
Scanogram estimates made on the mounted warm carcasses

gEstimate not made on the mounted warm carcasses
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carcass Scanogram estimates and actual carcass measurements, The
correlation coefficients between actual and estimated averége backfat
on the live animals (Table XVII) were 0.78, 0,80, and 0,72 for Estimate
1, Estimate 2, and the Estimate Mean, respectively. Thesé correlations
were slightly lower than those reported by Price et al. (1958 1960a)., |
Correlatlons between the same varlables for the warm carcasses (Table
XVIII) were 0,70, 0.71, and 0.72, respectlvely. These along with the
correlations for live animals were highly significant at the‘l%\level
of probability, |

Lean Meter backfat probe estimates indicated that backfat thick-
ness could Be‘estimated more accuratély at the last fib by the Leaﬁ
Meter than at either the 1lst rib or last lumbar vertebra (r = 0,51,
0.81, and 0.61; lst rib, last rlb, and last lumbar vertebra, respec-
tively),

Scanogram estimates of loin eye area at the 10th and 13th ribs on
the live animalé and warm carcasses correlated ﬁith carcass measure-—
ments were highly significant., The correlation coefficients ranged
from 0.41 to 6.66. The correlatioﬁs from the‘live animais ranged
from 0.41 to 0.62, which was in close agreement with those reported
by Gillis (1971) (r = 0.40 to 0.67), Estimates of S,T. fat on the
live animal compared to carcass measurements (r = 035 to 0.58) were
higher than S,T. fat estimates on the warm carcasses compared to
carcass measurements (r = 0,31 to O.AO). Highly significant correla—
tions were observed between live linear fat estimates and actual
cafcass measurements (r = 0,83, 0,77, and 0.82 for Estimate 1, Estimate
2, and Estimate Mean, respectively). The correlation coefficients :

between actual S.T. area and Scanogram estimates on the live animals
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TABLIE XVIT

CORRELATION CCEFFICIENTS EETWEEN ACTUAL CARCASS MEASUREMENTS
AND ESTIMATE 1, ESTIMATE 2, AND THE MEAN SCANOGRAM
ESTIMATE (LIVE), GROUP 5 (SWINE)

Scanogram Estimates

Actuel Carcass

Measurements Estimate 1 Estimate 2 Estimate Mean
Group 58
Average Backfat (in.) 0, 78%% 0, 80%* 0, 72%%
Linear Fat (in.) 0,83 %% 0, 77%* 0, 82%%
S.T. Fat (in,) 6.35** 0, 58%% 0, 53%*
Loin Eye Area (sq. in.) o
(10th Rib) : Ooly1%% 0,62%% 0, 59%*
Loin Eye Area (sq. in,.)
(13th Rib) Ooly 5% % 0, 60%* 0, 59%*
S.T. Area (sq. in.) -0.02 0.17 0,04
N = 59

*¥* (P<,01)
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TABIE XVIIT

CORRELATION CCEFFICIENTS BETWEEN ACTUAL CARCASS MFASUREMENTS AND
ESTIMATE 1, ESTIMATE 2, AND THE MEAN SCANOGRAM ESTIMATE
(MOUNTED WARM CARCASSES) GROUP 5 (SWINE)

Scanogram Estimates

Actual Carcass

Measurements Estimate 1 Estimate 2 Estimate Mean
Group 5a
Average Backfat (in,) 0070%* 0, 71%* 0,6 72%%
SeTe Fat (in.) 0.36% 0031% 0oL O%*
Loin Eye Area (sq. in.)
(10th Rib) 0o L6%¥* 00 65%* 0,61%%
Loin Eye‘Area (sqe in.)
(13th Rib) : 0o b66%% 0,48%* 0ob1%*
SeTe Area (sqe ine) 0,07 0,10 0,09
N = 48
*  (P< .05)

**% (P« ,OL)
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and warm carcasses were statistically nonsignificant,

Scanogram estimates made on the live animals were compared to
Scanogram estimates made on the warm carcasses (Tables XIX, XX, and
XXI). All correlation coefficients were highly significant éxéept SeTo
area for Esﬁimate 2.which was onlybsignificant at (P<.05), Resulté
indicate that boﬁh’interpreters were more successful in eétimating
average.backfat thicknéss thén any other trait. Also, in this étudy,
the second interpreter (Estimate 2) waé found to be more succéssful in
making estimates than the first interpreter (Estimate 1). Generally,
the correlation coefficienbs betweeﬁ 1ive‘animal and warm carcass
estimates for the Estiﬁafe Mean were higher than the coefficients
for either Estiﬁate 1 ér Estimate 2, Data in Table XXII indicate
that intérpretefs agreed moré cldsely on £he average backfat thick-
ness én the live animal and the ﬁarm carcass (r>= 0.92 and 0.89,
respectiveiy)’than they did on any other estimate, The correlation
coefficieht between Estimaﬁe 1 and Estimate 2 fo£ linéar fat on |
the live animél'was highly significant (r = 0.87)e The correlations
between estimétes and carcass measurements fof iinear fat were the
highest of any obtained (in swine Work)‘when comﬁaring estimates £o
actual measurements (r = 0.83, 0,77, andVO°82).

Ali correiation coefficients between Estimate 1 and Estimate 2
were significant except estimﬁtes for S.T. area., In the outset éf the
study i£ was hoped that some neﬁ, easily obtainable Scaﬁbgraﬁ estimate
position might be found which could be used és an indicator of carcass
compdsition; In so far as swine evaluation is concerned, the linear
fat estimate may prove to qualify for such a category. The measurement

is quick and easy to make and at this point can be estimated with more



TABLE XIX

CORRELATION COEFFICIENTS BETWEEN ESTIMATE 1 SCANOGRAM MEASUREMENTS MADE ON THE
LIVE ANIMALS AND MOUNTED WARM CARCASSES IN GROUP 5 (SWINE) -

Group 5? Scanogram Estimates
(Warm Carcasses)

" Bstimate 1
Average S.T, Loin Eye Area Loin Eye Area SeTe
Backfat = Fat 10th Rib 13th Rib Area
ine ine sq. in. SQo ine - SQe ine.
Average Backfat (in.) 0o 82%%
SQT. Fat (j_rle) 0053**
a
Group 5 -
Scanogram  Loin Eye Area (sq. in.)
Estimates (10th Rib) 0o SL%*
(Live Animal) : , -
Estimate 1 Loin Eye Area (sqe in.)
(13th Rib) 04 57%%
SoTe Area (sqe. in.)

O SL%%

8y - 18

** (P< ,0L)

0L



TABIE XX

CORRELATION CCOEFFICIENTS BETWEEN ESTIMATE 2 SCANOGRAM MEASUREMENTS MADE ON THE
LIVE ANIMALS AND MOUNTED WARM CARCASSES IN GROUP 5 (SWINE)

Group 5a Scanogram Estimates
(Warm Carcasses)

Listimate 2
Average SeTe Loin Eye Area Loin Eye Area SeTe
Backfat Fat 10th Rib . 13th Rib Area
in. in. Sqo ino' Sqo in. SqQ in.
Average Backfat (in,) 0,87%%
SeTe Fat (in.) 0,69%%
a
Group 5~ : '
Scanogram  Loin Eye Area (sq. in.) :
Estimates (10th Rib) ’ 0,78%*
(Live Animal) .
Estimate 2  Loin Eye Area (sq. in.)
. : (13th Rib) 0.73%%
S.Ts Area (sqe in.) 0.35%

& =48
*  (P< ,05)

** (P< ,01)

L



TABIE XXI

CORRELATION COEFFICIENTS BETWEEN THE MEAN OF ESTIMATE 1 AND ESTIMATE 2 SCANOGRAM MEASUREMENTS

MADE ON THE LIVE ANIMALS AND MOUNTED WARM CARCASSES IN GROUP 5 (SWINE)

Group 5? Scanogram Estimates
(Warm Carcasses)
Mean Estimate

Average SeT, Loin Eye Area Loin Eye Area SeTe
Backfat Fat 10th Rib - 13th Rib Area
in,. in, SQe 1in, - SQ. 1in, sqe 1n.

Average Backfat (in,) 0, 87%%

SeTs Fat (in,) 0o 71¥%
a
Group 5 : -
Scanogram  Loin Eye Area (sq. in.)
Estimates (10th Rib) ' 047 5%
(Live Animal) S
Mean Loin Eye Area (sq. ine) .
Estimates (13th Rib) ' 0o TL¥*
SeTs Area (sq. in.) ‘ 0, L1%%*
®N = 48
** (P« 4OL)

2L



TABLE XXIT

CORRELATION COEFFICIENTS BETWEEN ESTIMATE 1 AND ESTIMATE 2

ON THE LIVE ANIMALS AND MOUNTED WARM
CARCASSES IN GROUP 5 (SWINE)

73

Scanogram Estimates Live Animal® Warm Carcassb
Average Backfat (in.) 04 92%* 0, 89%*
S.VT. Fat (in.) 0o62%* 0.36%
Linear Fat (in,) 0,87%% ¢
Loin Eye Aréa.(sq. in,)

(10th Rib) 0o 57%* 00 60%%
Loin Eye Area (sq. in.)

(13th Rib) - : 04 56%% 0, 70%*
SeTe Area (sqge. in.) 0.05 0,23
N = 59
B - 48

cEs’c,ima’c,e not made on the warm carcasses
* (P¢ .05)

*% (P¢ ,OL)
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accuracy than any measurement made on swine, When the linear fat
estimates were correlated with the weight of the lean cuts (ham, loin,
and shoulder), Table XXIII, highly signifiéant correlatiéﬁ coefficients
were obtained in all cases except when 1inéar fét was compared to |
shoulder weight in which the correlation was —0.32; (P< +05). The
estimate proved to be more closely related to ham weight than loin or
shoulder weight, Average Scanogram backfat estimates exhibited the
next highest relationship to the lean cut weights. The correlation

. coefficients between Scanogram estimates of backfat on the live animals
and ham,‘loin, and shoulder weight were -0.42, -0.48, and-—O,hé; -0.35,
—0.31; and -0.33; and -0.26, -0,33, and -0.30; for Estimatell, Estimate
2, and Estimate Mean, respectively. All values were found to be sig-
nificant; The.cOrrelation coefficients between Scanogram warm carcass
estimates of backfat and ham, loin, and shoulder weight were -0.46,

~0e 5L, énd ~0451; =0423, =0,17, and -0,21; and -0.,31, —-0.33, and -0.33;
for Estimate 1, Estimate 2, and Estimate Mean, respectively. Gener-
ally, correiation coefficients between other Scanogram estimates and
lean cut weights were low, When Scanogram estimates on the live
aﬁimal wefe compared to various measures of meatiness, Table XXTV,
(total pounds of lean, pounds of fat~free lean, percent lean cuts,
percent ham-loin, and ham-loin index), many significant correlation
coefficients were found. Highly significant correlétion.coefficients
were found between the Scanogram estimates of backfat and total pounds
of lean (r = —0.62, =034, and -0.67). The same was also true of
total pounds of fat-free lean correlated with Scanogram estimates of
average backfat thickness (r = =0.70, —0.79, and —0.76). Linear fat

Scanogram estimates were also significantly associated with total



CORRELATION COEFFICIENTS BETWEEN CERTAIN WHOIESAIE CUT WEIGHTS AND SCANOGRAM ESTIMATES
(ON LIVE ANIMAIS AND WARM CARCASSES) OF IEANNESS AND FATNESS FOR GROUP 5 (SWINE)

TABIE XXTII

Ham (1bs,) Loin (1bs.) Shoulder (1bs,)

Scanogram Live a Warm Live Warm Live Warm
Estimates Animal” CarcassP Animal Carcass Animal Carcass
AVERAGE BACKFAT (in,)

Estimate 1 ~Qly2%% ~0, L6** =0,35%% ~0.,23 —0.26% =0431%

Estimate 2 ~0,4,8%% —04 5L%% =0431% -0,17 —0,33%* ~0433%

Estimate Mean —Oolq,é** =0 51** "0033** ~0. 21 "0030* —0033*
SeT, FAT (in,)

Estimate 1 ~0,06 —0.22 -0,05 -0,09 -0,07 -0,01

Estimate 2 -0,07 -0,10 ~0432% -0,13 -0.14 0.02

Estimate Mean -0,07 -0,19 ~0422 =013 -0,12 0.01
LINEAR FAT (in,)

Estimate 1 —0.Lg%* : —Ouly5%% c -0, 1,0%* c

Estimate 2 =0, 53%% c ~04,3%% c ~0432% c

Estimate Mean ~0,4 53%% =04 L6*¥ —0,37%%
LOIN EYE AREA (sq, ine)

10th RIB ‘

Estimate 1 04,19 0620 0.08 0.04 0422 -0.,03

Estimate 2 0e35%% 0.33% ~0413 0,09 04R27% 0, 28%

Estimate Mean 0.,31% 0429% -0,03 0,07 0.27% 0.13



TABIE XXIII (CONTINUED)

Ham (1bs.) Loin (1bs,) Shoulder (1bs, )
Scanogram Live Warm Live Warm Live Warm
Estimates Animal Carcass Animal Carcass Animal Carcass
LOIN EYE AREA (sqe in.)
13th RIB
Estimate 1 0007 0030* 0.15 —0002 0001 0012
Estimate 2 Oely3 %% O¢344% -0,01 0,05 0.24 0,22
Estimate Mean 04 R7% 0.35% 0,07 0,01 0.14 0,19
S.T, AREA (sq. in.)
Estimate 1 0009 0017 —0023 —0006 0,10 0013
Estimate 2 0.20 0,23 0,06 0.15 0,20 Oyl %%
Estimate Mean 0.16 0.16 -0,18 -0,18 0,20 0,20
' = 59
Py _ 8
cEst:i_mate not made on the mounted warm carcass
* (P« «05)
** (P< ,0L)

9L



TABLE XXIV

CORRELATION COEFFICIENTS BETWEEN CERTAIN MEASURES OF MEATINESS AND CERTAIN

LIVE ESTIMATES FOR GROUP 5 (SWINE)

Measures of Meatiness

Group 5a Live Total Lean Fat-Free Lean Lean Cutsb Ham-Loin Ham-Loin
Estimates 1bs, 1bs, A A TndexP
SCANOGRAM AVERAGE BACKFAT (in.)
‘Estimate 1 ~0,62%x —-0,70%* -0,14 -0,01 ~0,61%%
Estimate 2 —043 %% =0, TH*% -0.11 -0,11 —0,68%%
Estimate Mean —0067** =0 76** -0, 13 0.00 —0061{,**
SCANOGRAM S,T, FAT (in,)
Estimate 1 "00'21-} -0030* —0016 —O.lO —Oo 29*
Estimate 2 ~-0,18 —0e27% -0.08 0.07 =043 4%*
Estimate Mean. _0023 —0031-* -0013 —Oo Ol —003 5**
SCANOGRAM LINEAR FAT (in.)
 Estimate 1 ~0,61%% ~04 b1 %* -0,02 0.18 ~0,62%%
Estimate 2 —0,66%% =0, TL** -0,08 0,06 —0,67%*
Estimate Mean —0,67%% =0, TL*¥ -0,05 0.13 =0, 67%%
SCANOGRAM TOIN EYE AREA (sq. in.)
10th RIB
Estimate 1 O L 2%% 0. Ly 2%% -0,05 -0,06 03L%%
Estimate 2 Oo 52** Oo 57** 0012 0.05 Oo 52**
Estimate Mean 00 53%% 0, 56%% 0,04 -0,00 Ol 5%%

L



TABIE XXIV (CONTINUED)

Measures of Meatiness

Group 5a Live Total Lean Fat—Free Lean Lean Cu.tsb Ham—Loinb Ham-Loin
Estimates lbs. 1bs. A % Index
SCANOGRAM LOIN EYE AREA (sq. in.)
13th RIB :
Estimate 1 QoL 2%% Qe Ly ¥ 0,01 0,07 0o Lib¥**
Estimate 2 0,62%% 0463%% 0e25% 0.22 Q¢S4 %%
Estimate Mean 0, 58%* 0.60%* 0,14 0.16 OeL7%¥
SCANOGRAM S,T. AREA (sq. in.)
Estimate 1 0e25% 0,27% -0.14 -0,22 0.36%%
Estimate 2 0,18 0,15 0,07 -0.01 0.23
EStimate' Mean. 0030* 0030* _0909 _0020 0021
LEAN METER PROBEE (in.)
First Rib —0, [ 2% =0, 52%* -0.09 ~0,02 =0, 56%%
Last Rib —0062** _0072** "'0006 OoOl{- -‘0065**
Last Lumbar Vertebra —0467*% =0,75%* -0,10 -0,03 ~0,66%%
°N = 59

bValues computed on an adjusted live weight

* (P< +05)
** (P<¢ ,01)

basis

8L
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pounds of lean and pounds of fat—free lean (r = -0,61, -0.66, and
—0s67; and —0.64, ~047h4, and -0.74, respectively). Scanogram estimates
of loin eye area at the 13th rib were somewhat more highly associated
with total pounds of lean and fat-free lean than Scanogram estimates
of loin eye area at the 10th rib, Generally, highly significant corre-
lation coefficients were obtained when the live Scanogram estimates
were compared to ham-loin index., Significant correlation coefficients
were recorded aé high as -0.68 between Estimate 2 baékfat thickness and
ham—loin index and as low as =0,3. between Estimate 2 S,T, fat and
ham-loin index, Nonsignificant correlation éoefficients were obtained
when the percent lean cuts and the percent ham-loin were correlated
with the live Scanogram estimates, |

Leén Meter probe estimates correlated with total pounds of lean,
pounds of fat-free lean, and ham-loin index were highly significant
(P¢.01). Significant correlation coefficients were observed between
Lean Meter probe estimates and pounds of faﬁ—free lean (r = -0.52,
-0.72, and -0,75 for the 1lst rib, last rib, and lasﬁ lumbar vertebra,
respectively). |

The data presented in Table XXV indicate that generally lower
correlation coefficients were obtained between Scanogram estimates
of the various carcaés measurements made on the mounted warm carcasses

and certain measures of meatiness,

Swine Discussion

In Group 3 highly significant correlations were found between
Scanogram estimates of average backfat thickness and the actual backfat

measured on the chilled carcasses, Somewhat lower but still highly



TABIE XXV

CORREIATION CCOEFFICIENTS BETWEEN CERTAIN MEASURES OF MEATINESS AND CERTAIN
WARM CARCASS SCANOGRAM ESTIMATES FOR GROUP 5 (SWINE) -

Measures of Meatiness

Group 5a Carcass Total Lean Fat-Free Lean Lean Cutsb Harn—Lo:'l.nb Ham-Loin
Scanogram Estimates 1bs, 1bs. % % IndexP

AVERAGE BACKFAT (in.)

Estimate 2 ~0,61%% =04 72%% -0.20 -0.15 ~-0,68%*

Estimate Mean ~0o61%% =0, 70%* —0,17 ~0.,10 —0,66%%

SeTe FAT (in.)

Estimate 1 0.07 —0o43%* -0,20 -0,23 ~0,39%*
Estimate 2 ~0e31% =0e23 -0,13 -0.,13 =0,22
Estimate Mean -0028* -0039** _0919 "'0021 —0035*
IOIN EYE AREA (sq. in.)

10th RIB : '

Estimate 1 0626 0e32% =010 -0,01 0e3L%
Estimate 2 QoL %% 0, 50%% 0,17 O.14 Q4 52%%
Estimate Mean 0639%* QoL 6% % 0.04 0,07 0e,8%%

08



TABIE XXV (CONTINUED)

Measures of Meatiness

Group 5? Carcass Total Lean Fat-Free Lean Lean Cu.tsb Ham-Loin Ham-Loin
Scanogram Estimates 1bs. 1bse % % IndexP

LOIN EYE AREA (sq. in.)

13th RIB

Estimate 1 0e39%% Q. 48%% ~0,12 —-0,10 Qo L6¥*
Estimate 2 QL 7%% 04 50%% 0.07 0.09 0454 %%
Estimate Mean Q4 7%¥ 06 53%% —0,02 -0.00 Qe 54%%

SeT. AREA (sq. in.)

Estimate 1 0417 0.25 -0.,02 -0,08 0. 40%*
Estimate 2 0.07 0.07 0.21 0.06 0.16
Estimate Mean 0.17 0424 0,05 -0.04 0.1 %%

N - 48

bCompu.ted on adjusted live weight basis

* (P<,05)

** (P< ,01)

8
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significant correlation coefficients were observed between Scanogram
estimates of the_loin eye area and the actual loin eye area. These
lower correlations can be partially aécounted for, In the period of
time these animals were being evaluated, exﬁreme electrical difficul-
ties were experieﬁced with the Scanogram unit. The problem resulted
in an excess of ﬁsnow" in the scanograms. This made fat and muscle
boundaries quite difficult to determine, especially the thin layer of
soft connective tissue in the fat over the shoulder, After the manu-
facturer's representative made several internal adjustments on the
unit, reasonably interpretable scanograms were again produéed.

A small amount of the variation associated with loin eye area was
accounted for (Table XXVI). Estimates of avefage backfat accounted
for 48, 46, and L9 percent (Estimate 1, Estimate 2, and Estimate Mean,
respectively) of the variation associated with average backfat.‘

Highly significant (P< .0O1) correlations were found between
Scanogram average backfat thickness estimates and the weight of the
trimmed ham, These estimates could be of vélue in predicting.carcéss
léanness since the correlation betﬁeen trimmed ham weight aﬁd the
percent lean cuts‘was shown to be highly significant (r = 0.68).

In Group 5 highly significant cbrrelation coefficients were found
between actual carcass measurements and live Scanograﬁ éstimates of
aﬁerage backfat‘thickness and lineér fat, ‘Linear fat was estiﬁated
quite accurately-by both interpreters (Estimate 1 and Estimate 2).

The correlation coefficient between actual caréass measured linear
faﬁ and pounds of fat-frée lean.was ~0.63, vLinear fat was more closely
related to total pounds of fat-free lean (r = -0.63) than was actual

carcass backfat (r = -0.60). Results indicate that the linear fat



TABIE XXVI

VARTANCE ACCOUNTED FOR IN ACTUAL CARCASS MEASUREMENTS BY
SCANOGRAM ESTIMATES FOR GROUPS 3 AND 5 (SWINE)

Scanogram Estimates

Actual Carcass Estimate 1 Estimate 2 EstimaBe Mean
Measurements e r< T
Group 3@
Average Backfat (in.) 0.48 0.46 0e49
Loin Eye Area (sq. in.)
(10th Rib) 0,10 0.15 0.18
Group 5 (Live Animal)b
Average Backfat (in.) 0,61 0464 0.52
Linear Fat (in.) = 0469 0459 0,67
S.Ts Fat (in.) 0.12 0.34 0.28
Loin Eye Area (sg. in.)
(10th Rib) 0,17 0.38 0.35
Loin Eye Area (sge in.)
(13th Rib) 0420 0.36 0035
SoT. Area (sqe in.) 0,00 0.03 0,00
Group 5 (Warm Carcass)®
Average Backfat (in.) 0,49 0450 0.51
S.To Fat (in,) 0,13 0.10 0.16
Loin Eye Area (sqge in.)
(10th Rib) ’ 0021 O.42 0,37
Loin Eye Area (sge in,) ‘
(13th Rib) 0ulidy 0.23 0.37
SoTs Area (sge in.) 0,00 0,01 0.08
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measurement over the loin might be of value as a predictor of carcass
merite A significant relationship (P< «01) was found beﬁween Scanogram
average backfat estimate én the mounted warm carcasses ahd actual
carcass backfat, J

Data in Table XXVI indicate that a small portion of the variation
associated with S,T. fat, loin eye area (10th and 13th ribs)l and S.T,
area was accounted for in Group 5 swine., A larger émount of the
variation was accounted for in Scanogram estimates of averag; backfat
and linear fat, The r2 values (from live animals) ranged from 0,52
to 0.69.

The correlation coefficients were generally significant between
measures of meatiness and Scanogram live and warm carcass estimates,
Results indicated that linear fat and average backfat thickness could
be eétimated.more accurately than ioin eye area at either the 10th or

13th ribs. Results also indicated in both Group 5 (swine) and Group 4

(cattle), that semitendinosus fat cover was quite difficult to estimate

and semitendinosus area was nearly impossible to estimate. The low,

nonsignificant correlation coefficients between live estimates and

carcass measurements of semitendinosus area can be partially explained.

In order to accufately estimate the size of any given muscle ultra-
sonically, the juncﬁure of leah and fat or bone must be determined. A
juncﬁure between lean and bone can be interpreted more readily than a
Juncture bétween lean and fat., This happens because bbne is.more‘dense
than fat.and>can therefore reflect sound waves more readily; thus

giving a more clear definition of the separation point between the

bone and lean, The semitendinosus has no bone at its most interior

point as does the longissimus dorsiv(dorsal edge of the rib), Without
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a dense ihter—medium such as bone, the estimation of muscle shape and
size is particularly difficult.

The relatively low correlation coefficients between ultrasonic
estimates and carcass measurements resulted from errors in scanogram
interpretations and malfunctions of the Scanogram unit. During this
research (Group 5) two tubes were replaced in the Scanogram, and near
the end of the study, the unit failed completely and was replaced by
the manufacturer for the second time. Scanograms produced were dull,
cloudy, and lacked definition of fat, lean, and bone junctures. If
the Scanogram had functioned properly throughout all studies, stronger
relationships between estimates ahd actual values might have been

obtained.



CHAPTER V
SUMMARY

One hundred fifty-eight cattle and one hundred twenty-six swine
were evaluated ultrasonicélly with the Scanogram, The swine were also
evaluated fof backfat thickness with the Lean Meter, There were three
groups df cattle and two groups of swine: Group 1 (28, 1000 pound-
Hereford steers), Group 2 (94, 800-1000 pound Angus steers and
heifers), Group 3 (67, 200-220 pound Yorkshire, Hampshire, and Duroc
gilts and barrows), Group 4 (36, 1000 pound Hereford-Angus crossbred
steers), and Group 5 (59, 200-220 pound Yorkshire, Hampshire, and
Dufoc gilts and barrows). |

The Scanogram was evaluated for its usefulness in estimating
certain carcass measurements, .Also, the association between ceftain
live>and carcass Scanogram es£imates and carcass measures of leanness
and fatness were studied, It was hoped that some easily obtainable
Scanogrém estimate on the live.animal might bé found which could be
used as a tool fof predicting carcass meétinesso

In the’early cattle work, (Group l) the data indicated that rib
eye area could be estimated nearly as accurétely as fat cover (r ; 0.85
and r = 0,89 for Estiﬁate 1 rib eye area and fat cover, respectively)e
In later work (Group 4) écanogram rib eye area esﬁimates were found to
be more highly associated with actual carcass rib eye measurements than

Scanogram estimates of fat (r = 0,49 and 0,27 for Estimate 1 rib eye

(<74
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- area and fat cover, respectively). Correlation coefficients between
Scanogram éstimates and éctual rib eye area measurements were signifi-
cant (P<,.05) in éll cases.- Scanogram estimates of linear fat were
highly significant (P< .0l)s The correlation éoefficients between
actual linear fat and Estimate 1, Estimate 2, and the Mean Estimate
were 0,58, 0.50, and 0,58, reépectively° -The linear.fat estimates
were more closely associated with estimated percent cutability than
Scanogram estimates of rib‘eye area and average fat cover (r4= ~0.42,
-0.39, and -0.43 for Estimate 1, Estimate 2, and the Estimate Mean
compared to estimated percent cutability). Generaily, associations

between carcass measurements and Scanogram estimates of semitendinosus

fat and semitendinosus area were nonsignificant. Scanogram estimates

of fat cover and linear fat in cattle were more closely related to
measures of meatiness in the beef carcass than any other 1i§e‘Scanogram
estimate, Many correlation coefficients between Scanogram estimates
and actual carcass measurements were>found to be statistically signifi-
cant, but many of these comparisons accounted for a small portion of
the variation associated with the carcass méasurements (Table XI),

Data from the swine work (Gfoup 5) indicate that linear fat and
average backfat thickness could be estimated.rather acéurately
(r = 0,78 and 0,83 for Estimate 1 average backfat and linear fat,
respectively). Results further indicate that in the live animal, rib
eye area could be ultrasonically estimated somewhat more accurately
at the 13th rib than at the 10th rib (r ; Oel45 and Oo.4l1l for Estimate 1
at fhé 13th and 10th ribs, respectively). In.many cases, Scanogram.
estimates made on the mounted warm carcasses more nearly paralleled

their corresponding actual carcass measurements than did Scanogram
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estimates on the live animal,

More variaﬁion associlated with carcass measurements was accounted
for in swine work (Table XXVI) than beef work (Table XI). Scanogram
linear fat estimates on the live hogs accounted for 69 percent (Estl-
mate 1) of the variation associated with the correspondlng carcass
measurement . Scanogram backfat estimates more closely agreed with
actual carcass backfat meesurements than did Lean Meter backfat probes.
Scanogram linear fat and average backfat thickness estimates were more
closely associated wiﬁh measures of leannees (total pounds of lean and
pounds of fat—free lean) than were Scanogram estimates of loin eye area
at the 10th and lBthlribs (Table XIv). A hlghly 51gn1flcant (P<.01)
relatlonship was found between the actual linear fat measurement made
behlnd the 13th rib, directly over the midline and total pounds of
fat—free lean in the carcass (r = ~0.63). This measurement was esti-
mated quite accurately (r = 0.83), These results indicate that a |
linear fat measurement over the loin might be of vaiue as a predictor
of carcass composition.' | |

It would appear from this study that, provided the Scanogram
functioned properly, it could be a useful tool for estlmatlng certain
carcass parameters, In any case, the Scanogram is useful only to the
extent that the parameters it attempts to measure.are related to

carcass merit.
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