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Figure 1. - Probes used in Instron
Universal Testing Machine for
mak’ng measurements on small raw

meat sam

ples.
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device
Instron Universal Testing Machine on
small raw meat

used in
samples.

In test

-ing of all the above probes, the Instron Machine
the probes at a speed of 10 inches per minute. To insure that

spread in the r: e of tenderness

to toughness in the samples
different muscles from a total of nine carcasses were used.
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testing of the f
the repeatability

ho . came v sl
the same muscle.

four probe devi Instron

than the Warner-Bratzler shear test. The s . |
by using a formula £ (1946) for

sample size. The formula was N = The smaller variation with the

probes used in the Inst sulted in smaller sample sizes required to obtain

a given level of precisi

Table 1. “Va 113;;!11) of Readings and Sample Size Requirements.

“Number of Read
Required to

Mean Value Wit
Either 10 or

True Population
CeVs 10%

Warner—-Bratzler shear
on cooked 1 in cores 25 19.4 $bs.""6.3 230 3267 42 9
Narner—-Bratzler shear
on raw 1/2 in cores 40 g lbes 3.0 .95 367
EnsEron on 1Yx1"x1 /2"
raw samples -
Penetration 50 3+.9.3bs. - <98 .
Compression 20: 2 i [P 7 2527
Shear 208 15,8 Ibs, 5.0 P58 31.6%
lge Block 201 60,8.1bs.12.1 333 0 ]
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how well these physical tests on raw meat

The next step was t
1

samples correlated with after cooking. The Warner-Bratzler shear on
a cooked yle was as the measure of tenderness after cooking. At least
ten Fﬂlein’s were obtai: and averaged. Ten measurements were made with eacl
probe on raw samples and the results aver The correlations obtained in

with a diverse population of five musc

nosus 1S

and three
signifi

el
and

C -~ . a3
e U( mul axre" .su

correlations were, found.

Table II. Correlation of Various '}yhx(n1 Tests on Raw
Meat with Tenderness af '

elation of Warner-Bratzl

Shear on Cooked with:

Zed

Warner-Bratzler Shear on Raw 82%% 267
Instron Penetration of Raw sT2%% RSk 36
Instron Compression of Raw . 83%% .68 2y

83%*
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P01 (Population consisted of mples,

5 different muscles from 9 carcasses)
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The results indicated that the U.S.

as separate p« 1irently the

itions.

The two graphs relating tenderness panel scores to Tenderometer per
resistance are shown in Figures 6 and 7 These results show good
tween the Tenderometer and the skilled panel
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ure 6. U.S. Choice population - Tenderometer measurement
vs. panel tenderness score.
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Figure 7. U.S. Good Population - Tenderometer measurement
vs. panel tenderness score.

84




in Table

n cooked meat

&
g three shes

used by te o and makin ars per core.
Using this number of shears resulted i agreement with the panel. However,
the agreement between Tenderometer and was not as good. Apparently both
Mechanical methods measure part of what makes up the overall impression of ten-
derness to the judge but they do not necessarily measure the same factors to the

Same extent.
Table IV. Correlation of Tests for Tenderness
U.S. Chodce Jis ey (OO

Tenderometer vs. Panel T s . 69%*
Tenderometer vs. Warner—-Bratzler Shear J42% e 50
Warner—-Bratzler Shear vs. Panel .H8%%  70%%

x X%

P e85 Pk O

DISCUSSION

Thetaim ip this wotk was sto carry ‘outia
dpproaches for measuring tenderness.
Out in conjunction with each step.

systematic study of some mechanical
Careful quantitative analysis was carried

The results obtained in this development effort demonstrated that it is
?OSSible to find a relationship between certain physical tests on raw meat and
1ts tenderness after cooking. In order to demonstrate the relationship between
Physical test results on raw meat and its tenderness after cooking, two provi-
?iOHS must be met which are beyond the problem of designing a mechanical test
9&vice that yields sufficiently accurate predictions. The first requirement is
that a sufficient number of replicated measurements be made. This is necessary
o make sure that the sample average will approximate the true value. Th
tematic structural variation within a given muscle introcduces variations
those due strictly to normal random chance measurement errors.
Structural variation can lead to a widely deviant average if
3Te made. Second ys the population studied should have sufficient numbers at th

In other words, there should be a good representation at the extremely
tender end of the scale and there should be a sufficient number of tough samples.
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This inherent
too few measurements

SXtremes.

The Tenderometer developed through these efforts w2s found capable of quickly
?eaSUring difference in tenderness. The number of neeales and their arrangement
L e rectangle makes possible a replicated cross sectional measure
Senderness of the rib eye. The size and economic importance of lon
Ei%i%. How
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makes this measurement significant in itself.
o 4(1966) demonstrated that the rib longissimus dorsi isAthe-b?st‘preéic§
m;ntﬁucer§ess for the rest of thg carcass. Thus, measurements with this inst

are indicative of the relative tenderness of the

entire carcass.
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