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G'RADE, CLASS, AND WEIGHT are all
contributing factors in determining price of beef ear-
casses and are so considered since each is felt to have
some effect on either the yield of edible product or on
the final eating qualities. The effect of grade, elass,
and weight upon yield of prefabricated heef euts has
been reported in a previous paper (4).

This artiele reports on the effect of grade, class, and
weight upon sensory flavor, tenderness, juiciness and
over-all acceptance and upon percentage ether extract
in the loin eye sample and mechanical shear value.

MATERIALS AND METHODS

A total of 334 beef careasses were used. These carcasses
represented the Cheice, Good and Cemmercial (also Standard)
grades and included steer, heifer, and cow classes in 400 fo 500,
GO0 to 700, and 800 to 900 pound ecarcass weight groups, where
possible [4).

Careasses were chosen by a U.S.D.A. Grading Service repre-
sentative to fit the middle of the specified grade.

After a 24- to 48-hour chill, carcasses were cut aceording
to the method deseribed (£).- Two adjaceat loin strip steaks
were removed, wrapped and freezer-stored at —20° I, until
being randemly withdrawn for testing. One steak was used for
the determination of sensory acceptance, tenderness, flavor, and
juieiness. These sensory evalnations were conducted by the
Food Acceptance Branch, Quartermaster Food and Container
Tnstitute for the Armed Forees. A randomly selected panel
was used to evaluate over-all acceptance, whereas a selected
trained panel was used to evaluate sensory tenderness, flavor,
andy juiciness. The nine-poini hedonic seale was used to evalu-
ate sensory preferenes or acceptance, while other structured
seales were used to evaluate tenderness, flaver, and juiciness
(see Table 1). In converting these responses to hnumerical
values for statistical analysis, highest ratings were assigned
to the most desirable end of each scale. Withdrawal of steaks
for testing was randomized to minimize the effeet of environ-
mert, individual preference, and preparation upon final results.
Steaks were grilied to a like degree of ‘‘doneness’’ as deter-
mined by appearance znd internal temperature which was ob-
served by use of thermocouples.

The second toin strip steak was used for chemienl analysis
and to provide cores for mechanical shear evaluations, Steaks
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were removed from the freezer and allowed to temper at room
temperature for 45 minutes or until seft enough to remove
cores. Six l4-inch cores were removed from each tempered loin
strip steak, the cores allowed to thaw completely, and then
chilled at 40° F. for one hour. Samples were cooked in &
158° F. water bath for exactly 3 minutes and then stored over-
night at 40° F, in a closed container to preclude moisture loss.
Shear values were obtained with a Warner-Bratzler shear
machine,

Ether extract content of a loin eye sample was determined
by the A.0.A.C. procedure,

The analysia of variance was used to determineg if differences
existed between grades, classes, and weight groups with regard
te the sensory and chemieal factors reperted (Table 3). In
making the comparison between grades, data were used only
from sfeer carcasses weighing 400 to 500 and 600 to 700

TABLE 1

Sensory evaluations of steaks
Rating scales used

Numerical Sensory Sensory Sensory Sensory
score acceptance flavor juiciness tenderness
1 Dislike Extremely No Extremely
extremely poor juiciness tough
2 Diplike Slight Very
very much Very poor Juiciness tough
3 Dislike Moderate Moderately
moderately Poor juiciness tough
4 Dislike Below fair Much Slightly
slightly abave peor juiciness tough
5 Neither like Extremo Slightly
nor dislike Fair juiciness tender
5 Like Below good Moderately
slightly above fair tender
7 Like Very
maoderately Good tender
i3 Like Extremely
very much Very good tender
] Like
extromely Excelient

pounds, heifer carcasses weighing 400 to 500 pounds, and eow
carcasses weighing 600 to 700 pounds, sinee these are the only
groups found in all three grades. For a similar reason, only
Choice and Good carcasses weighing 600 to 700 pounds aad
Commercial (Btandard) carcasses of 400 to 500 pounds were
considered in making the comparison between steers, heifers,
and eows. In making the weight analysis, data from Good and
Chetce steers were used. A separate analysis of varianee was
used for analyzing for differences between grades, classes, and
weight groups. In each analysis, the other two treatment vari-
ables were ignored when analyzing for differences in one given
variahle, since there were too many missing groups to perform
u factorial analysis.

RESULTS AND DISCUSSION

In this study, sensory acceptance as determined by
the nine-point hedonie scale was not significantly af-
fected by grade (Table 3). There was a tendency
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TABLE 2
Sensory and chemical evaluations®
Lot averages

Sengor Sensor, Sensgory Mech,
Number of animals Grade Class Cf“'.m;;s accigt;’ %ensorg' ju':ci-y tender- shear E:‘;:;
weight ance ® avor nogs ¢ ness > value ¢ ¢

cet. 3
Choice Steer 4-5 7.69 6.75 3.00 4.75 8.25 6.74
Choice Steer 67 7.05 5.90 3.15 4.90 8.49 5.91
Cheice Steer 86 G.42 6.35 2.95 4.55 B.16 9.42
Choice Heifer 4-5 7.20 6.50 2.95 4.90 8.27 7.18
Choice Heifer 6-7 7.55 §.75 3.25 5.45 T.60 8.33
Cheice Cow 6-7 8.15 8.50 3.05 5.25 7.20 8.12
Good Steer 45 7.70 6.15 2.80 4,50 8.93 4.68
Good Steer 6-7 6.45 5.80 2.80 4.45 9.03 5.63
Good Steer 5~-9 8.70 6.25 3.05 4.35 9.33 8.17
Good Heifer 4-5 7.15 6.05 2.60 4.30 944 4.71
Good Heifer 6-7 7.10 6.45 2.80 4,55 9.10 5.09
Goodl Cow 5T 7.30 6.40 2.95 5.05 B.63 7.22
Com'l Stoer 4-5 T.05 6.25 2.70 3.95 10.22 3.03
Com'l Steer 67 7.00 6.15 2,70 3.90 10.60 3.60
Com’'] Heifer 4-5 7.43 6.14 3.00 4.86 9.27 +4.57
Com’l Cow 45 7.20 5.80 2.95 4,95 9.28 4.10
Com'l Cow 6T 6.80 6.15 2.80 4.30 9.65 5.09

I Values determined on loin eye (Longissimus dorsi} samples,
* Based on 9-point hedonic scale {See Table'1).

3 Based on a 9-point subjective scale.

i Baged on a 5-point subjective scale.

5 Based on an 8-point subjective seale,

¢ Expressed in pounds of shear force.

toward higher ratings for Choice grade steaks. How-
ever, because of tremendons individual variation, this
was not significant. Individual variation may have
resulted partly from differences in individual prefer-
ence, environment, ete., as well as inkerent differences
in the steaks. However, a highly significant difference
due to elassification or weight of earcass was noted.
A higher preference was indicated for loin strip steaks
from ecows or heifers as compared to steers. A higher
preference was also shown for steaks from 400 to 500
pound carcasses when compared fo those from heavier
cattle. Wanderstock and Miller (7) previously re-
ported a difference between two groups of carcasses
that varied in grade, with a preference for the higher
grade. However, Aldrich and Lowe {7) failed to note
a difference in ‘‘palatability’’ between beef round cuts
from the Good versus the Choice grade.

Flavor and juiciness were not significantly affected
by either eareass grade, class, or weight. Again, a
tremendous variation existed in individual values for
flavor and juiciness, resulting in lower variance ratios.
‘Wanderstock and Miller (7} reported a grade differ-
ence with regard to flavor, tenderness, and juiciness,
but Aldrieh and Lowe (7} uncovered no difference
between Good and Choice round ents when flavor and
juiciness were compared. Jacobson and Fenton (3}
found juiciness to decrease with age.

Carcass grade exerted a highly significant effect
upon tenderness as determined by either a mechanical
shear value or a sensory evaluation. Higher graded
steaks were more tender. Similar findings have pre-
viously been reported by Wanderstoek and Miller
(7} and Paul and Bratzler (5). Wierbicki et al. (8)
reported that careass grade was closely related to
tenderness in samples of 3 days post mortem, but less
closely related at 15 days post mortem. Perhaps the
reason why a difference is noted in tenderness, but not
in over-all aceeptance is the fact that a trained panel
was used for determination of sensory tenderness,

whereas an untrained panel was used to indicate over-
all acceptance. The trained panel may have been
more sensitive in determination of a given sensory
aspect. Raffensperger and Pilgrim (6) have given
gome indication of the superiorily of a frained, se-
lected panel, Class of carcass exerted a significant
effect upon sensory tenderness and shear value.
Higher tenderness scores and corresponding lower
shear values were found for cows and heifers. Car-
cass weight failed to show a significant effect on either
tenderness determination, Hankins (2) stated that

TABLE 3

Yield summaries and statistical analysis of
sensory and chemical evaluations
All determinations based on loin eye samples

Average values

Grade comparison !

Com'l Good Chaoice ¥ Value
Sensory acceptance T.04 7.5 7.52 2.12
Sensory flavar..... 6.12 €.10 6.41 .33
Sensory juieiness 2.78 2,79 3.04 3.02
Sensory tenderness 4.20 4.58 4,95 4.84**
Mechanical shear value 9.99 9.01 8.18 20.39**
Ether extract (%6)... 5.05 5.65 7.21 11, 74*%%
Class comparison * Cow Heifer Steer F Value
Sensory scceptance, 7.55 7.49 6.85 4.38%*
‘Sensory flavor.... 6.23 6.48 5.98 2.06
Sensory juiciness 2.98 3.02 2.88 0.54
Sensory tenderness 5.08 4.96 4.43 3.31*
Mechanieal shear value...... 8.54 8.59 9.25 3.42%
Bther extract (6} .cvcvnnennn 6.31 6.26 5.21 3.94%
Weight comparison 4-5 i 88 F Value
Sengory acceptance 7.69 6.75 6.36 5.18**
Sensory ffavor.... 8.45 5.83 6.30 2.09
Sensory juiciness 2.0 2.98 3.00 0.20
Sensory tenderness 4.62 4.68 443 0.27
Mechanical shear value...... | 859 8.76 B.75 0.14
Ether extract (o) oo 5.64 6.03 §.64 15.43*"

* Indicates significance at 5% level of probability.
*% Iandicates significance at 15 level of probability.
L Grads comparison includes steers {4~3 and 6-7 cwt.), heifers

(2—5 ewt.) and cows (6—T7 cwt.},

2 (lass comparison inciudes Cheoice (6-7 ewt), Good (6—7 cwt) and
Commercial {4-3 cwt.).

3 Weight comparison includes Goed apnd Choice steers.




meat tenderness tended to vary with age of the ani-
mal from which the carcass was obtained. Perhaps
Federal grade standards have a compensatory effeet
for heavier carcasses so that a weight effect was not
shown. In other words, heavier carcasses need more
finish and quality to be included in the same grade,
therefore, this additional finish and guality compen-
sated for the possible effect of heavier carcass weight.
Perhaps, if various carcass weight groups were equal-
ized with regard to marbling or other subjective qual-
ity factors when being compared, then a weight effect
might be observed upon tenderness.

Weight was found to have an effect on preference
but not upon either flavor, juiciness, or tenderness.
Thus, it is difficult to speculate as to which faeclors
were responsible. Perhaps the effeet on preferenece
was an accumulative effect of the other factors. The
effect of either grade, class, or weight upon preference
closely paralleled their effect upon tenderness.

Ether extract of the loin eye (Longissimus dorsi)
sample revealed that differences were attributable to
grade, class, and weight. High to low wvalues were
found in Choice, Good, and Commercial steaks, In
that order. Less difference was found between Com-
mercial and Good than between Good and Choiee.
This is undoubtedly because some heavy cow carcasses
were Ineluded in the Commercial group. These cattle
need more marbling to qualify for this grade, accord-
ing to the Federal grade standards. Cows and heifers
displayed equal levels of loin eye ether extract, and
both contained more marbling in loin eye steaks than
steers. Marbling also markedly inereased with ear-
cass weight. The largest difference existed between
the 600 to 700 pound and the 800 to 900 pound weight
groups. Jacobson and Fenton {3} have previously
reported increased fat in Longissimus dorsi samples
as age of animal increased. Age of animal should
closely parallel eareass weight, so essentially this
study conecurs with results of Jacobsen and Fentomn.

U.8.D.A. grade standards appeaved to do a good
job of differentiating between various levels of tender-
nesk, as demonstrated both by sensory evaluations
and by meehanieal shear results. This was parafleled
by definite increases in loin eye ether extract in the
higher grades. Perhaps the differences in marbling
were partly responsible for the differences in
tenderness.

Steaks from steer carcasses represented in this
study received a lower accepiance rating tham those
from cow or heifer carcasses. A lower tenderness

score and a higher shear value was also shown in the
steer classification, as well as a lower average ether,
extract value. Perhaps the standards are too easy on
steer carcasses. An objective evaluation of tenderness
may do a superior job of categorizing carcasses with
regard to final eating qualities; regardless of class,
grade, or weight.

Weight affected acceptance score. The only other
faetor similarly and significantly affected by weight
groups was percentage ether extract in the loin eye
sample.

SUMMARY

The effect of carcass weight, grade, and elass upon
sensory aceepiange, flavor, juiciness, and tenderness,
mechanical shear value, and percentage ether extract
has been shown.

Higher ether extract values, lower shear values,
and higher tenderness ratings were associated with
higher grades.

Steaks from steer carcasses showed lower aceept-
ance and tenderness ratings, lower ether extract con-
tent and higher shear values than those from cows
and heifers.

Steaks from 400 to 500 pound eareasses received
highest acceptance ratings, when weight groups were
compared. Highest ether exiract of the loin eye

“{marbling) was found in the heaviest carcasses.
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