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Summary

HE EFFECTS of breed on musele fiber diameter and the

relationships among  palatability measures and  sclected
production and carcass traits were studied on 34 steers of five
hreeds,

Brahman and Charolais steers tended to have larger muscle
liher diameters in the longissimus dorsi and semunembranosus
museles than Angus, Hereford, or Jersey steers, Tenderness of
rib roasts, loin steaks, and round steaks tended to follow the
same breed pattern with smaller musele fibers accompanying
greater tenderness.

The pereent of wavy musele fibers was not significantly
different among breeds. However, these wavy fibers were much
more prevalent in samples of 1. dorsi taken from the warm
animal body on the slaughter floor than in samples of 1. dorsi
taken Trom the same carcasses chilled 48 hours. Tikewise, the
average diameter of fibers of samples from the warm body
wax greater than of samples from the chilled careass.

Simple correlation coefficients on a within-breed basis
showed that few relationships between either fibor diameter
or pereent of wavy ibers and measures of production, carecass,
or palatability traits were statistically significant. Some of the
significant relationships were:

Fiber diameter of the chilled 1. dorsi samples
wax negatively related to percent of ether ex-
tract of the /. dorsi and tenderness and Juici-
ness of loin steaks.

The relation of musele fiher diameter to ten-
derness appeared to be independent of fat
content of the 1. dorsi, animal age, and body
weight.

The amount of marbling in the I dorsi had
little effeet on palatability measures.
Pereent wavy fibers in the 1 dorsi samples
taken from the warm bhody and the semimem-
branosus samples were negatively related to
muscle tenderness, juiciness, and flavor. How-
ever, these relationships were much lower
when the chilled 7. dorsi sample was involved.
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Fffect of Breed of Steer on Muscle Fiber Diameter
And Its Relation To Palatability*

by
C. B. Ramsey, J. W. Cole, and E. W. Tendick**

l\ USCLIS fiber diameter has been proposed ax one of the

Factors alTecting beel” palatability. Tlammond  (1932)
concluded that musele tiber size inercased with age, exereise,
and nutritionad level, and was larger in males than in females.
Robertzon and Baker (1933) found that musele fiber diameter
was largest in ull-fed steers, intermediate in halt-fed steers,
and smallest in steers fod only roughage. Sienificant differences
between steers and cows were shown by Brady (1937) in
diameter ol musele Tihers and size ol hundles. Aecording to
Hiner of ol (1953) and Tuma of al. (1962), musele (iher dia-
meter inereased as animal age m(lm\ul Samples with smaller
[ihers tended to be more tender, However, Romans of al. (1965)
studied beel” ribs and showed that Fiber diameter did not vary
consistently with careass maturity level, Joubert (1956) found
a enifieant difference between Jriesians and Shm'thm'ns n
musele libher diameter.,

Sinee little rexcarch has heen done on the elfeet of hreed
on muxele Tiber diameter, this study was designed to determine
differences in fiber diameter of museles 'rom steers varving
in tvpe and hreed. The relation of Fiher diameter and other
production and earcass traits to meat palatability also was
studied.

Experimental Procedure

D\'l’ A WERE colleeted from 34 steers fed at the Blount
arm of the University of Tennessee. ive hreeds were
represented by at least Tour steers each ("Table 1), Al were

the Types and Breeds study.
*Gratitude is expressed to Dr. Bernadine H. Meyer and her stafl of the Food Science and  Institution
Management Department for conducting the cooking and sensory  tests.
% Assistant Professor, Professor. and former Graduate Student, respectively, Animal Husbandry-Veteri-
nary Scicnce Department.
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Table 1. Number of steers by breed

Breed Number of steers

Angus
Hereford
Charolais
Brahman
Jersey

N DO OOWUVIO

Total 3

Source of Steers. The Ilereford and Angus steers were
selected [rom station and Tennessee breeder herds. Thoge of
Zebu and Charolars breeding were purchased in IFlorida and
Louisiana. Jersevs were obtained from University of Tennessee
herds at Lewisburg and Knoxville.

IFeeding. All steers were Tull-fed a high-coneentrate ration
in Jots by breed. Allotment by breed wax necessary in order
to obtain breed feed consumption data necessary for another
study. Uniform feeding and management practices were used
as described by Cole et al. (1963).

Slaughter. Kach steer was slaughtered when it weighed
approximately 900 pounds or was 20 months old, whichever
occurred [irst. After a rigid 24-hour preslaughter shrink with
access to neither feed nor water, ecach steer was truecked 10
miles to the University Meat Laboratory for slaughter. Ramsey
et al. (1965) have deseribed the slaughter procedures.

Sampling. After being stunned and bled, the steer was
laid on the {loor and a sample of longissimus dorsi (1. dorsi)
musele was taken from the left side. This 1.5-inch diameter
sample was removed from the lateral portion ol the muscle,
heginning at the anterior edge ol the 13th rib and terminating
about 3 inches posteriorally. The sample was chilled in a 38°F.
cooler for 48 hours. The dehvdrated surface was removed
from the anterior end, and a 34-inch slice was eut and placed in
a 10% formalin solution for later determination of muscle fiber
diameter.

After the left side of the split carcass was chilled tor about
48 hours, the [ dorsi from the 12th rib section was sampled.
This musecle seetion was divided into lateral and medial halves.
Two 34-inch slices were eut from the lateral half and fixed in
formalin.



The semimembranosus musele in the 4th V5-inch round
steak alxo was sampled. The sample was taken from the medial
and poxterior portion of the musele and placed in formalin.

Fiber Diameter Measurements. Cave was taken to ensure
that all nusele samples for fiber diameter measurements eame
from the same location in every animal. A\ U-inch cube was
cut frone each fixed sample and placed in a Waring Blendor.
Fnough 10% formalin solution was added 1o cover the blender
blades. A rheostat was used to reduee the blender speed 80
that the majority of the musele Fihers were teased apart rather
than cut. Part of the solution wax poured info a petri dish for
measuring fiber diameter,

A fixed stage microscope with a 10X objective and a 10X
ocular micrometer was used to measure fiber diameter. The
ocular micrometer was ealibrated with a stage micerometer.

At least 50 tibers were measured from each sample of 1.
dorst taken during slaughter and ol semimembranosus taken
alter the carcass was chilled. At Teast 100 fibers were measured
from cach sample of 1. dorsi Trom the chilled earveasses. Trre-
gularly-shaped or relatively short [ibers were not measured.

The percentage of wavy or kinky fibers was estimated by
determining this trait in five optieal fields of the nicroscope
and averaging the values.

Physical and Chemical Analyses. The 9-10-11 rib section
of the left carcass side was physically separated into musele,
fat, and bhone. The 1. dorsi musele of this seetion was exeised
and itx speeifie gravity determined. It then was blotted dry,
ground three times, and sampled. The remainder of the 1. dorst
wax combined with the other musele and fat from the 9-10-11
rih seetion, ground 3 times, and sampled. The samples were
Frozen and stored in a freezer hefore duplicate analvses for
moisture, ether extracet, and nitrogen were performed according
to N.ON.CL (1960) procedures.

Palatability Tests. After aging 2 weeks at a cooler tem-
perature of about 38°1°., the rvib, loin, and round ol the right
side of cach carcass were cut into roasts and steaks for
sensory panel evaluation. All cuts were wrapped and frozen.
A roast containing ribs 6 and 7 wax cut rom the anterior end

7



ol the wholesale vib. Roasting wax done from the Trozen state
in a Despateh oven at 300°F. to an internal femperature of
158° 1.

Twentyv-four steaks, 0.7 ineh thick, were cut Irom a seetion
composed of the T0th through 12th rib portion of the wholesale
rib and the short loin. The Sth, 16th, and 24th steaks (hercalter
called **loin steaks™) and the 4th 14-inch round steak were
bhroiled in an cleetriec houschold-type range to an internal
temperature of 158°F.

Both kinds of steaks and the rih roast were scored on a
nine-point seale (1 = extremely poors; 9 = exeellent) for tender-
ness, juiciness, and Tlavor by a six-member, experienced labora-
tory xensory panel. Only the 1. dorsi musele Trom the rib roasts
and loin steaks and the semimembranosis musele from the
round steaks were scored.

Three -ineh cores were taken Irom cach of” the three loin
steaks, and four Y-inch cores were taken from ecach of the
sendrenbranosius, semitendinosis, and biceps femoris museles
ol the round steaks, Fach core was sheared onee with a Warner-
Bratzler shear machine. Two T-ineh corex were taken from each
rib roast and sheared two times (o obtain objeetive estimates
ol tenderness.

Carcass Measurements. Chilled earveass weight was taken
alter a 48-hour chitt period. Carcass grade and marbling score
were determined by a Federal grader. Fat thickness wag
measured hetween the 12th and 13th ribs at a point three-
Fourths the Tength of the 1. dorsi from the chine end. Carveass
length wax measured from the anterior edge ol the fivst rib
to the anterior edee ol the aiteh hone,

Statistical Analyses. Data for musele Tiher and pereent
wavy fihers were analyzed by the method ol Jeast squares.
Constants wore fitted for breed offectz. Dunean’s (1935) mul-
tiple range test, as extended by Kramer (1957), wax used to
test the significance ol differences hetween means. Simple
correlation coefficients were caleulated on a within-hreed basis.

Results and Discussion
1THOUGH fed and managed alike, the breed groups m
this study varied in most production and carcass traits
ax shown in Table 2. Breed differences in these traits will not
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Table 2. Means and standard errors for selected production and carcass traits by breed

o Breed
Angus Hereford Charolais Brahman Jersey
Trait Mean S.E. Mean S.E. Mean SE.  Mean  SE  Mean S.E.
Days on feed 207 19 270 27 284 12 372 19 382 25
Average daily gain, b, 2.09 0.12 2.01 0.13 1.73 0.07 1.69 0.04 1.90 0.13
Age at slaughter, days 448 14 431 16 472 S 511 20 496 24
Off-feed weight, |b. 900 1 901 5 898 7 894 3 880 12
Slaughter weight, |b, 837 4 856 8 853 9 835 6 822 10
Chilled carcass weight, Ib. 534.1 5.1 5330 8.4 537.8 11.2 533 2 485.8 5.4
Carcass grade® 12.8 0.3 11.4 0.7 10.2 0.5 9.0 0.5 10.8 0.2
Fat thickness, in. 0.63 0.06 0.66 0.06 0.27 0.04 0.30 0.05 0.22 0.01
Carcass length, in. 43.0 0.2 43.9 0.5 46.7 04 447 0.2 46.3 0.4
Marbling score® 6.0 0.3 5.4 0.7 4.5 0.3 3.2 0.2 8.0 0.0
L. dorsi muscle
Specific gravity 1.0615 0.0010 1.0596 0.0020 1.0678 0.0009 1.0685 0.0009 1.0567 0.0012
Moisture, % 71.52 0.24 73.04 0.95 73.56 0.33 74.34 0.28 67.50 0.98
Ether extract, % 5.21 0.39 5.52 1.12 3.19 0.31 3.CO 0.31 9.13 1.06
Protein, % 21.03 0.12 20.45 0.24 21.31 0.24 21.48 0.26 22.37 0.54
9-10-11 Rib section
Moisture, % 41.66 0.92 43.67 1.58 53.03 1.51 48.86 1.49 45.40 1.99
Ether extract, % 4416 0.96 43.29 2.11 30.22 1.93 34.96 1.82 42.02 1.50
Protein, % 12.74 0.26 12.54 0.54 15.43 0.43 14.84 0.42 12.08 0.91
Warner-Bratzler shear score, Ib.
Rib roast® 16.3 1.3 15.0 1.4 15.9 1.1 18.3 0.9 13.0 0.6
Loin steak® 5.6 0.2 5.3 0.2 5.7 0.2 7.5 0.8 4.8 0.3
Round steak® 9.2 0.5 9.1 0.7 10.2 0.6 9.0 0.3 8.0 0.7
Sensory panel score®
Tenderness
Rib roast 7.9 0.2 7.8 0.4 7.6 0.3 6.3 0.3 8.0 0.2
Loin steak 7.7 0.2 7.5 0.3 7.6 0.2 6.3 0.5 8.4 0.2
Round steak 5.9 0.4 5.6 0.5 5.3 0.2 5.4 0.2 6.6 0.4
Juiciness
Rib roast 7.7 0.2 7.7 0.2 7.8 0.1 6.9 0.3 8.0 0.2
Loin steak 7.5 0.1 7.5 0.2 7.6 0.1 7.0 0.2 8.0 0.1
Round steak 6.6 0.2 6.7 0.2 6.6 0.1 6.4 0.3 6.8 0.6
Flavor
Rib roast 7.4 0.2 7.2 0.1 7.4 0.2 7.0 0.1 7.7 0.6
Loin steak 7.4 0.1 7.2 0.1 7.4 0.1 6.8 0.2 7.4 0.1
Round steak 7.0 0.2 6.9 0.3 7.1 0.1 6.5 0.2 7.1 0.1
2g9=Low Good, 10=Average Good, 11=High Good, 12=Low Choice. d Va-inch core.
3= Traces, 4=Slight, 5=Small, 6=Modest, 8= Slightly Abundant. e 8=Very Good, 7= Good, 6=Fair Plus, 5= Fair.

€ 1-inch core.



be discussed because Cole et al. (1963, 1964a, and 1964h) have
reported results of a larger type and breed study which included
these steers.

MUSCLE FIBER DIAMETER

L. dorsi. Table 3 contains least squares means for muscle

Table 3. Least squares means for the effect of breed on muscle
fiber diameter and percent wavy muscle fibers

Trait Angus Hereford  Charolais Brahman Jersey
Muscle fiber diameter, u
L. dorsi
At slaughter 62.2° 65.6%" 63.6°° 68.0° 55.9
After chilling 56.1° 50.2 62.9° 63.3° 53.8°
Semimembranosus 55.2%° 54.5° 60.7%° 64.4° 556"
Percent wavy muscle fibers
L. dorsi
At slaughter 38.5° 53.37 40.8° 35.1° 17.6°
After chilling 24.1° 35.9° 16.1° 23.9° 15.3°
Semimembranosus 20.1° 20.9° 16.8° 11.5° 7.3°

ab.o Mecans on a line with the same  superseripts are not sigx]il’igzmiljz}('fmll others  differ
significantly (P <.05).

tiher diameter. Angus, Heretord, and (harolais did not differ
sienilicantly in fiber diameter of [ dorst samples taken im-
mediately alter hleeding on the slaughter floor. Brahman steers
had the largest fiber diameter (68.0;) but did not differ sig-
nificantly from Hereford and Charolais. The Jersevs had
sienificantly smaller fibers (55.91) than the other breeds.

The 1. dorsi samples taken from the 12th rib section after
heing chilled 48 hours showed a different Fiber diameter pat-
tern. The Hereford steers had significantly smaller fiber dia-
meters (50.2p) than other breeds. Angus (56.131) and Jersey
steers (53.8p) did not differ significantly but had smaller
fihers (’<.05) than Charolais (62.91) or Bralman (63.3n).

It was thought that the I. dorsi sample taken during slaugh-
ter would approximate a biopsy and possibly  give results
comparable to those from samples of the chilled carcass. How-
over, the average fiber diameter for the samples taken at
slanghter was greater in all breeds than for the ehilled carcass
samples. Part of this difference probably ix due to difference
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in sample locations. The location of the sample taken at slangh-
ter was over the 13th rib about 1 inch from the lateral musele
houndary. However, the sample from the chilled carcass was
taken over the 12th rib near the center of the musele. Thus, the
chilled careass sample was taken about 114 inches anterior and
1 inch lateral to the sample taken during slaughter. Regardless
of the location difference between samples, they were taken in
ax nearly the same location from animal to animal as possible.

Tuma et al. (1962) and Swanson et al. (1965) found that
the 1. dorsi differed in fiber diameter from end to end and
side to side. The 12th rib area contained the smallest fibers
and the lateral region had smaller fibers than the dorsal or
middle regions.

Another possible reason for the difference in fiber dia-
meter was the difference in treatment of the two samples. The
I. dorsi sample taken during slaughter was chilled immediately
after removal from the warm animal hody. However, the sample
taken after ehilling for 48 hours was left attached to the body
during this period. Therefore, the chilling process was much
Jdower. This differential cooling rate probably affected the
time course of rigor mortis.

Herring et al. (1965) found that the fiber diameter of
psoas major musele inereased about 30% when tension on the
musele was released. Tension was released by positioning the
arcass immediately postmortem in a horizontal, rather than
hanging, position. Removing the sample during slanghter in
the present study likewise would have had the effeet of releasing
tension and could account for the differences found in the two
samples.

Seminembranosus. Fewer significant breed  differences
existed in fiber diameter of the semimembranosus than of the
. dorsi. The range in breed means also was less. The Angus,
Hereford, and Jersey steers had the smaller average fiber
diaumeters and did not differ significantly from one another.
The Brahman had the largest fibers hut did not differ signifi-
cantly from the Charolais. Average fiber diameter was similar
in the L dorst and semimembranosus samples.

(‘omparison of fiber diameters with means of measures
of tenderness by breeds showed that a similar pattern existed.
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Those breeds with the smaller fiber diameters, such as Angus,
[Hereford, and Jersey, tended to have more tender cooked
musele. This pattern existed in both Warner-Bratzler shear
scores and sensory panel tenderness scores (Table 2).

WAVY MUSCLE FIBERS

The percent ol wavy  (kinked or erinkled) Tibers was
determined i each sample (Table 3). This characteristic was
most pronounced in the Lo dorsi sample taken during slanghter
and least pronounced in the sewmbmembranosis. \lthough breed
differences were great and means had a range ol asx much as
35%, these differences were not statistieally signiticant heeause
of the large amount of variation within the breeds.

The 1 dorsi sample taken during slaughter had decidedly
different characteristies from the other fwo samples. Tt was
much more difficult to tease into individual Tibers and to meas-
ure for fiher diameter. Tt was nearly impossible to hreak apart
some xanmples without excessive cutting ol fibers. (fross stria-
tions were much less prominent than longitudinal striations.
The percentage ol wavy fibers was ax high as 8 in some
samples. These results support the work ol Paul ef al. (1944).

Relationships Between Traits

Simple correlation cocfTicients were caleulated on a with-
in-breed basis between scleeted production and carcass traits.

Mauscle Fiber Diameter. As shown in Table 4, the associa-
tions hetween fiber diameters of the three musele samples were
low (r = 0.16 to 0.29). This indicated that the fiber diameter
in one location was not a good predictor of the fiber diameter
in another loeation.

Fiber diameter of the L dorsi sample taken during slanghter
was significantly correlated only with sensory panel tenderness
scores of the 6th and Tth rib roast (r = 0.39) and juiciness of
the semimembranosus musele of the round steak (r = -.36).
The relationship with flavor score of the loin steak (v = -.34)
approached significance at the 5% level.

The heavier steers within the breeds tended to have larger
fiber diameters in the 1 dorst samples taken after the carcasses
were chilled. The negative association between liber diameter

12



Table 4. Simple correlation coefficients® between selected
traits and muscle fiber diameters

Source of muscle fibers

L. dorsi
Trait At slaughter After chilling Semimembranosus
Muscle fiber diameter
L. dorsi
At slaughter — 0.16 0.16
After chilling — — 0.29
Days on feed -.01 -.05 0.09
Average daily gain 0.23 0.06 0.02
Age at slaughter -.29 0.03 0.01
Off-feed weight 0.09 0.24 0.00
Slaughter weight 0.13 0.28 0.16
Chilled carcass weight 0.06 0.17 0.12
Fat thickness -.02 0.19 0.02
Carcass length -.10 -1 -.28
Marbling score 0.14 -.35 -7
L. dorsi
Specific gravity -.01 0.00 0.08
Moisture -.20 0.24 -.02
Ether extract 0.28 -.37% 0.10
Protein -.03 0.38% -.05
9-10-11 Rib section
Moisture -.18 0.15 -.07
Ether extract 0.14 -.09 0.03
Protein 0.06 -.03 0.13
Warner-Bratzler shear score
Rib roast -.22 0.25 -.04
Loin steak 0.29 0.49%%* -.24
Round steak -.01 -.01 -.07
Sensory panel score
Tenderness
Rib roast 0.39*% -.04 0.29
Loin steak -.05 -.37% 0.05
Round steak -1 -1 0.10
Juiciness
Rib roast 0.13 0.10 0.41%
Loin steak 0.01 -.40% 0.12
Round steak -.36% 0.11 -.03
Flavor
Rib roast - .06 -.08 0.02
Loin steak -.34 -.03 -.06
Round steak -.08 0.08 0.10
a Calculated on a within-breed basis.
P <.05.
#xp < 01.
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and marbling scorve indicated that the larger fibers tended to
he found im museles with less marbling. Larger tfibers were
cecompanied by more moisture (v = 0.24), less ether extract
(r = -.37), and more protein (r = O.38) i the 1 dorst musele
of the 9-10-11 rib geetion. The fatter two correlation coellicients
were significant at the 5% level, These results support the
relationship found  between tiber size and  marbling  seorve
heeause a larger amount ol intramuscular at would tend to
reduce the pereent moisture and protein and inerease the
pereent ether extract.

Fiber diameter of the chilled 1. dorsi sample had a very
low association with composition ol the 9-10-11T rib section,
Found hy Hankins and Howe (1946) to bhe a good predictor of
carcass composition. Thus, earcass composition apparently had
little, if any, influence on musele fiber diameter in these data.

I'iher diameter of the chilled 1. dorsi sample was sienifi-
canthy related to measures ol tenderness and Juiciness of the
loin steaks, the culs nearest, anatomieally, to the sample loca-
tion. IMiber diameter was poxitively related to Warner-Bratzler

shear score (r = 049), and negatively related to sensory
panel tendernesg seore (r = -37) and Juiciness seore (r = -.40),

Thix shows that larger [iber diameters were associated with
less tender and lexs juiey meat. However, the relationships
hetween fiber diameter of the ehilled 1. dorsi sample and meas-
ures ol palatability ot the 1 dorst in the 6th and 7th rib
roast, or semimembranosits muscele of the round steak, were near
zero. Thus, Tiber diameter ol the [ dorsi over the 12th rib
probably would have Tittle, it anv, value in predicting palata-
bility of other museles or of other parts of the [ dorsi.

The proximity of the site of measurement ol fiber diameter
to the site ol measurement ol palatability apparently had little,
i any, influence on their relationship when the senamem-
branosus was involved. The correlation coelficients hetween
Fiber diameter and measures ot palatability ol this musele were
near zero. The only statistically signilicant coclficient involving
Fiber diameter of the semomembranosus was with  juiciness
score of the rib roast. The value or meaning ol this relationship
1 unknown.
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Wavy Muscle 'ibers. s shown in Table 5, the percent of
wavy musele fibers in the L dorsi sample taken during slaughter
was signilicantly related to several palatability measures. A
greater percent of wavy libers was associated with less tender,
Tess quiey, and less TTavortul loin and round steaks and rib
roast=. However, none ol these relationships were statistically
significant when the (0 dorsi sample from the chilled carcass
wax involved: but a greater pereent ol wavy fibers was signi-
Fieantly related to iher diameter, length of time on feed, and
average daily gain. Animals with a greater percent off wavy

fihers tended to have smaller fihers (v == -.36), a shorter leed-
img period (v = -40), and gain faster (r = 0.36). These rela-

tionships were much lower when the /. dorsi sample taken
during  slaughter and  the  semimembranosus sample  were
involved.

The pereent of wavy fibers in the semimembranosis was

negatively related to tenderness scove (r =< .29), juiciness score
(r = -.39), and flavor score (r = -.23) of the round steaks.

These results show that an inercase in pereent ol wavy fibers
was associated with a decerease in Juiciness, Ulavor, and tender-
ness ax neasured by the gensory pancl. However, the relation-
ship with shear score also was negative (v = -.43), which is
not conxistent with the panel tenderness score. These two
measures ol tenderness apparently were not measuring the
same property n the round steaks. Their simple correlation
coclTieient wax only 010,

Partial Correlation Coefficients Involving

L. Dorsi Samples Taken After Chilling

Hiner et ol (1953) and Tuma of af. (1962} tound that
muscle fiber diameter inereases accompanied animal age in-
CreaNes, lln\\'v\'vr in the present study this association was
very low (r = 0.03). llolding off-Teed weight constant changed
the association llttlv (rips = 0.06). The variation in age was
muel lexs in this study than in the quoted studies and may be
part ol the reason for the low relationship between fiber dia-
meter :md age. However, Romans of al. (1965) found that fiber
dinmeter did not vary consistently with maturity level.
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Table 5. Simple correlation coefficients® between selected
traits and percent wavy muscle fibers

Source of wavy muscle fibers

L. dorsi
Trait At slaughter After chilling Semimembranosus
Percent wavy muscle fibers
L. dorsi
At slaughter — 0.24 0.20
After chilling — — 0.10
Muscle fiber diameter
L. dorsi
At slaughter -.01 -.10 0.15
After chilling -.02 -.36% =21
Semimembranosus =21 - -.14
Days on feed 0.01 -.40% -.06
Average daily gain 0.07 0.36% 0.14
Age at slaughter -.07 -.15 -.08
Off-feed weight -.08 - 11 - .06
Slaughter weight -.20 -.18 -.14
Chilled carcass weight -.10 ~.22 0.00
Fat thickness 0.02 -.25 0.10
Carcass length 0.20 -.09 -.24
Marbling score 0.04 0.13 -.10
L. dorsi muscle
Specific gravity 0.03 0.12 -.10
Moisture 0.05 -.19 -.01
Ether extract 0.10 0.20 0.25
Protein 0.13 -1 -2
9-10-11 Rib section
Moisture 0.10 -.07 -.21
Ether extract -.08 0.08 0.27
Protein 0.11 0.04 =21
Warner-Bratzler shear score
Rib roast 0.28 -.02 0.27
Loin steak 0.50% % -.06 -.02
Round steak -.02 0.07 -.43%
Sensory panel score
Tenderness
Rib roast -.22 -.10 -.06
Loin steak -.48% 0.21 0.06
Round steak -.36% 0.22 -.29
Juiciness
Rib roast -.48% -2 -.24
Loin steak -.06 -.14 0.14
Round steak -.31 -.33 -.39%
Flavor
Rib roast -41% -2 -.24
Loin steak -.02 0.21 -.04
Round steak -.44% 0.07 -.23
a(j&lui[utcd Von a4 within-breed basis., S o
*p < ,05.

#P <01,



Ramsey et «l. (1967) reported that age of heel females
stignificantly  influenced musele tenderness. The  association

hetween age and tenderness score (r = -.32) in the present
study was changed little when tfiber diameter was held constant
(rps = -.3D), again indicating the independence of age and

[ther diameter,

The relationship of Tiber diameter to panel tenderness

score (1= -.37) was lowered only slightly when pervcent of
ether extract or marbling score of the [ dorsi was held con-
stant (r,; = -.34 and .35, respeetively). The same relationship

was not changed when animal age was held constant (14,5
-.a7) and wax inercased glightly when off-eed weight was held
constant (r,; = -.39). Thus, the relationship between fiber
diameter and panel tenderness score appeared to be independent
ol Tat content of the L dorsi, animal age, and hodyv weight.

The significant association ol fiber diameter with panel

Juiciness score (r = - .40) was lowered when either pereent of
ether extract of the 1 dorst or marbling score was held constant
(1o = =31 and -34, respectively). The low relation of

marbling score to pancl tenderness seore (r = 0.12) was reduced
to zero when 1 dorst fiber diameter was held constant. The

axsociation ol marbling score and juiciness score (r = 0.29)
was approximately halved (1,, = 0.17) when fiber diameter

wax held constant. The simple correlation cocfficient between
marbling score and panel flavor seore was only 0.12. There-
fore, the amount of marbling in the /. dorsi mmsele had little
effect on musele palatability measures.
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