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INTRODUCTION

The adverse effect on tenderness of allowing excised muscles to shortef
was demonstrated as early as 1948 by Lowe and later by others. Excised
muscle that was restrained from shortening, or stretched, was more tender
than muscle allowed to shorten as demonstrated by Herring et al. (1965a).

Locker in 1960 suggested that the extent of shortening that takes
place in a muscle within the intact carcass may depend on the way the car-
cass is suspended. Herring et al. (1965b) supported Locker's hypothesis
when he found that some muscles from sides laid on a table, thus simulating
a standing position, were more tender than the same muscles from the oppo-
site side suspended in the conventional manner. Many of the larger com-
mercially important muscles from the carcasses suspended in the conventional
manner were less tender indicating that the conventional method may have a
detrimental effect on the tenderness of these muscles. With this in mind,
Hostetler et al. (1970) selected the obturator foramen as the point of sus”
pension of the carcass to utilize the force of gravity in maintaining the
muscles of the round and loin in a stretched state. A significant improve~
ment in the tenderness of muscles studied ifflicated that the experimental
method was preferable to the standard method.

The present study compares the comventional method of suéépension, the
method of Herring et al. (1965b) (laying the carcass om a table), the method

{
of Hostetler et al. (1970) (suspending from the aitch bone) amd two additiwy
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tenderness of various beef muscles.

MATERIALS AND METHODS
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oM the same carcass. A posteriori tests of differences among
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Vere made on a within-muscle basis using the Student-Newman-Keuls
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With a significance level of 0.05 (Sokal and Rohlf, 1969).
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w 0lding the carcasses in the cooler for seven days, nine muscles
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®Xcigeq from o
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ach side of the animal. The nine muscles were the tricepe

b
m the thoracic limb; the longissimus (LG) and the psoas major

(PM)
frOm
the lumbar region; the adductor (AD), gluteus mediue (GM), rectus
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r), Semimembranosus (SM), semitendinosys (ST), and biceps femoris

(Bp)
fTon the Pelvic limb.
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9¢d muscles were frozenm and two adjacent steaks, 2.54 cm thick, were
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cu the thickest portions of the muscl rapped in freezer paper and

-

3t at -20°C. Random numbe
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were then cooked in numeri
eak was cooked for 46 minutes to approximately 70 C in a 175 oven

methods of sample preparation for Warner-Bratzler shear determinations and

£
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or a six-member taste panel, as well as the met shearing and scoring
were described by Cover et al. (1962)
Fibers for sarcomere length determinations were obtained from adjacent
uncooked steaks by placing a small piece of muscle in a Waring blender and

running the blender for 13 to 30 seconds to separate fibers. Sarcomere
lengths in 10 fibers from each steak were measured using a 40x objective and

micrometer.
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RESULTS AND DISCUSSION
The analysis of variance revealed that sarcomere length variation be-
tween animals, muscles and treatments were all significant. Also, there was
a significant treatment by muscle interaction. At least one or more of the
treatments changed the sarcomere length of fibers from all muscles studied.
Ease of fragmentation scores and shear value variations between animalss

muscles and treatments were significantly different as were the respective

treatment by muscle interactions. One or more of the treatments significantly

changed- the ease of fragmentation scores for all muscles except the ST and
BF muscles. Also the shear values of all muscles except the PM were signifi~
cantly changed by treatment.

For ease of discussion in relating the changes in sarcomere length to

changes in tenderness, the nine muscles studied were placed into three group#
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one to expect marked increases in the tenderness of muscles of the hip-
free and hip-tied treatments, especially in the AD and BF muscles. It was,
however, the GM and RF muscles which responded most favorably to these two
treatments. The GM and RF muscles were significantly more tender in the
hip-free and hip-tied treatments than the vertical control or the pther two
treatments.

The horizontal and hip-free treatments significantly increased the ten-
derness of the AD muscle over the vertical control as indicated by ease of
fragmentation scores and shear values. The mean ease of fragmentation score
for the hip-free treatment of the BF muscle was significantly higher than the
other treatments, but shear value means were not significantly different
among any of the five treatments. An earlier study (Cover et al., 1962)
had shown the BF muscle to have characteristics that cause the measurement
of shear values not to relate to other measures of tenderness if the muscle
was not cooked sufficiently to soften the conmnective tissue. This finding
may partially explain the results of the present study.

Muscles in Group Three decreased in sarcomere length in some of the
treatments (figure 1). Mean sarcomere lemgths of the PM muscle from the hip~
tied, hip-free and horizontal treatments were significantly shorter than the
vertical comtrol or the neck-tied treatments. Ease of fragmentation means
for the hip-free and hip-tied treatments were significantly lower than the
vertical control. However, shear force means for the PM muscle were not
significantly different among the five treatments. Even though the tender-
ness of the PM muscle was decreased by some of the treatments, it was still
among the most tender muscles in the beef carcass.

Sarcomere lemgths of the TB muscle of the vertical comtrol and the hip’ff‘
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TABLE 1. DESCRIPTION OF TREATMENTS GIVEN TO SIDES OF BEEF

Horizontal

Neck-tied

Hip-free

Hip-tied

— -_._’/ C
Descriptive term Description of method
RSTR - WA B LT B *’/
Vertical The conventional or control method with the side C

suspended from the Achilles tendon.

Side laid on table, bone side down, with limbs
perpendicular to vertebrae. Hy

Side suspended from the cervical vertebrae with
the hind limb held perpendicular to the ver-
tebrae by tying it to the fore limb. He

Side suspended from the obturator foramen with
fore and hind limbs free.
Hg
Side suspended from the obturator foramen with
the fore 1limb held perpendicular to the ver-
tebrae by tying it to the hind limb.
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