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APPENDIX F

Physiological Maturity Determination Guidelines

Physiological Maturity Evaluation

For steer and heifer beef, maturity of the carcass is determined by evaluating the size,
shape, and ossification of the bones and cartilages -- especially the split chine bones --
and the color and texture of the lean flesh. In the split chine bones, ossification changes
occur at an earlier stage of maturity in the posterior portion of the vertebral column
(sacral vertebrae) and at progressively later stages of maturity in the lumbar and thoracic
vertebrae. The ossification changes that occur in the cartilages on the ends of the split
thoracic vertebrae are especially useful in evaluating maturity of B% and older carcasses
and these vertebrae are referred to frequently in the grading standards. Unless otherwise
specified in the standards, whenever reference is made to the ossification of cartilages on
the thoracic vertebrae, it is construed to refer to the cartilages attached to the thoracic
vertebrae at the posterior end of the forequarter. The size and shape of the rib bones also
are important considerations in evaluating differences in maturity. The color and texture
of the lean also undergo progressive changes with advancing maturity. In the very
youngest of carcasses, the lean flesh will be very fine in texture and light grayish red in
color. In progressively more mature carcasses, the texture of the lean becomes more
coarse and the color of the lean will become darker red.

Carcasses qualifying for any particular maturity may vary with respect to their relative
development of the various factors. There will be carcasses that qualify for a particular
maturity, some of whose characteristics may be more nearly typical of another maturity.
For example, in comparison with the descriptions of maturity contained in the standards,
a particular carcass might have a greater relative degree of ossification of the cartilages
on the ends of the lumbar vertebrae in comparison to other evidences of maturity. In
such instances, the skeletal maturity of the carcass is not determined solely by the
ossification of the lumbar vertebrae, but neither is this ignored. Thus, all of the
maturity-indicating factors are considered. In making any composite evaluation of two or
more factors, it must be remembered that they seldom are developed to the same degree.

In the very youngest carcasses considered as beef (A® maturity), the cartilages on the
ends of the chine bones show no ossification, cartilage is evident on all of the vertebrae
of the spinal column, and the sacral vertebrae show distinct separation. In addition, the
split vertebrae usually are soft and porous and very red in color. In such carcasses, the
rib bones have only a slight tendency toward flatness. In progressively more mature
carcasses, ossification changes become evident first in the bones and cartilages of the
sacral vertebrae, then in the lumbar vertebrae, and still later in the thoracic vertebrae.
The following table provides a reference description of critical characteristics in the
evaluation process throughout the A maturity group:



Description of Maturity Characteristics within A Maturity

A A A A%
Sacral Vertebrae Show distinct separation Show distinct separation, | Show separation, Completely fused
caps show considerable caps show evidence
evidence of cartilage of cartilage
Lumbar Vertebrae | No ossification Caps tend to be Caps tend to be nearly Nearly completely
partially ossified moderately ossified ossified
Lean Color Light grayish red Light red Tends to be moderately light Moderately light red
red
P )

Footnote: This information is extrapolated from the United States Standards for Grades of Carcass Beef and is intended to describe the characteristics with the
greatest degree of influence for determining physiological maturity at the specified end points. Other characteristics described in the standards are less
pronounced at these particular reference points and provide less influence.
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APPENDIX G

Combination of the Discussion of Sampling Protocols
and Analysis of Additional Data

PREFACE:

The following are responses to questions raised on April 25, 2005, by the Government of Japan
(GOYJ), pertaining to the USDA Maturity Study: Determining the Relationship between
Chronological and Physiological Age in the U.S. Fed-Beef Population. The following
information includes: (1) the impact of the additional data (n= 439) on the statistical probability
of a carcass with a physiological maturity score of A* and a chronological age of 21 months or
older; and (2) a thorough discussion of the methods used to ensure that sample selection and

evaluation were conducted in a completely unbiased method.

Additional data:

As discussed in the Final Report to the GOJ, dated January 19, 2005, entitled USDA Maturity
Study: Determining the Relationship between Chronological and Physiological Age in the U.S.
Fed-Beef Population, a total of 3,338 (Table 1) cattle and corresponding carcasses were used in
the study to substantiate the claims that are documented within the final report. In Appendix E
of the previously described final report (pg. 47), the probability of observing at least one carcass
from a bovine animal evaluated as A*° (or less) that would also be 21 months of age was
estimated using two different sub-samples of the total experimental population. The two sub-
samples consisted of: (1) n=237; carcasses that were evaluated as A> physiological maturity and
higher and were from live animals that were 21 months of age, and (2) n=1,748; carcasses that
were evaluated as A% physiological maturity or higher and were from live animals that had a
chronological age of 18 to 21 months. The first subset was established to exclude all of the
carcasses from cattle that were 22 months of chronological age or older, and the second sub-
sample was established to reflect carcasses from cattle of the chronological ages that were
described as the “buffer zone” in the January 19, 2005 meetings with the GOJ (substantiating the
fact that there were no carcasses older than 17 months of chronological age in the A

physiological maturity classification).



Through these two sub-samples of the original data set, the objective was to discern the
probability of detecting a carcass that was over 21 months of chronological age using a sub-
sample of the original experimental population that reflected: 1) those that were exactly 21

months of age, and 2) those that were exactly 21 months of age plus those that were between 18

and 20 months of age (inclusively).

We chose to utilize a level of Type I statistical error of .= 0.01 in these “vertical” non-
parametric analyses for standard significance testing of hypotheses. Probabilities were
computed as follows: P<1—a " [(1-P)" 20 P<1-0 1. At o.=0.01, the probability
for sub-sample 1 (n = 237) that an animal would be A% or less in physiological maturity was P =
0.0192, while the increased number of observations and the greater statistical power provided by
sub-sample 2 (n = 1,748) yielded a probability that an animal would be A* or less in
physiological maturity of P = 0.00263.

Since the time of initial calculation, additional data has been added to the data set. One of the
issues the GOJ had with the original data set was that there were not enough cattle with a
chronological age greater than 20 months of age. Because of this, the United States Government
agreed to continue to collect data on the older population of cattle. As previously described in
the Final Report, the older population of cattle in the fed-beef population is relatively rare in
occurrence and therefore collecting information on them is difficult. However, and additional
439 cattle and carcasses were added to the data set to for the total to increase to 3,777 (Appendix
H), and of those additional cattle, 263 cattle were 19 months of age or older, and the remaining
176 cattle were 16 months of age or less. When these additional cattle were added to the data set,
the number of animals in the sub-sample populations used to calculate probability increased
dramatically. The number of cattle increased to 483 and 2,011 for sub-samples 1 and 2
respectively. In addition to the drastic increase in the number of cattle in sub-sample 1 (more
than doubled the number of observations), the probability that an animal would be A%orlessin
physiological maturity was P = 0.00949, and for sub-sample 2 (n=2011) the probability
decreased to P = 0.00229 (Table 1).



Clearly with these additional data, these results (P = 0.00949 and P = 0.00229) suggest that the
probability of a carcass physiologically evaluated as A% with a chronological age of 21 months
or older is extremely low. In addition the firewalls put in place to prevent the transmission of
BSE in the U.S. beef herd, which either does not have BSE or the prevalence of the disease is
extremely low, results in an exceptionally low risk of transmission of the disease and/or food
contamination from products produced in the U.S. These additional data clearly show the safety

of beef from the U.S. production system.

Table 1. The probability of a carcass with a physiological
maturity of A* or less that was 21 months of age or older,
using two different sub-sample populations.

Sub-Sample Probability of a carcass being > 21 MOA
Populations
Sub-sample 1 Sub-sample 2
N=3,338 0.0192 0.00263
N=3,777 0.00949 0.00229

The selection of cattle and their carcasses for evaluation was done in the same manner as the
original study for randomness and blindness. The USDA graders who performed the evaluations
were determined by the location of where the known age cattle were slaughtered. Once cattle
with known ages were identified and marketing information confirmed (plant name, plant
location, and slaughter date/time/tag numbers), the MGC Branch personnel responsible for that
specific location collected the information. Depending upon how many graders are stationed at
each location of responsibility and which shift the carcasses were graded determined which
grader performed the evaluation. Since the graders at large plants have no prior knowledge when
the plant intends to present specific carcasses for grading, the grader who is performing the

grading function at the time of the presentation performed the evaluations.
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APPENDIX H

Contingency table characterizing the distribution of age among overall maturity scores (n=3,777).

11l 121 131 14| 15] 16| 17] 18] 19| 20| 21| 22| 23| 24| 25| 26| 27| 28| 29| 30 | Total
A% 1y 1] 1 3
A% 30 1| 471 6 57
AY 2| 19| 12] 93| 70| 2 198 |
A% 1| 71| 31| 28| s54|162]100] 10| 19| 11} 19 442
A% 1| 581177178 | 138|164 ]|105| 300 | 46 |104 1467
A™ 1| 30| S56|111| 43| 83|125| 442 | 49187 1127
A% 2| 10| 4| 11| 56| 218] 56102 1] 1 21 1| 1| 465
A% 1| 3| 13 3] 1| 36| 14| 27 1] 1 100
B% 3] 1) 1 21 13| 4] 16 2 1| 1 44
B! 4| 3 1 9 6 23
B% 4 7 8 19
B 20 1 1 5 1 10
B* 1 1 2
B> 1| 1 3 5
B% 1 1
c%® 21 1 2 5 10
Total | 1] 11143 (297|515 |423|363|300|1048|180[483| 1] 1 20 1) 5| 2| 13777




