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Background

The mission of the Food Safety and
Inspection Service {FSIS) is to ensure
that meat and meat food products are
wholesome, not adulterated, and
properly marked, labeled and packaged.
Under the Federal Meat Inspection Act
(FMIA) (21 U.S5.C. 601 et seq.), FSIS has
the authority to determine that product
is unfit for human food, i.e., adulterated,
within the meaning of section 1(m)(3) of
the FMIA (21 U.S.C. 601{m)(3)).
Furthermore, a meat or meat food
product is misbranded under any of a
number of circumstances, including if
its labeling is false or misleading in any
particular; if it is offered for sale under
the name of another food; if it is an
imitation of another foed, unless its
label bears (in type of uniform size and
prominence) the word “imitation” and,
immediately thereafter, the name of the
food imitated; or if it purports to be or
is represented as a food for which a
definition and standard of identity or
composition is prescribed by
regulations, unless it conforms to the
regulations and its label bears the name
of the food specified in the definition
and standard (21 U.S.C. 601(n)(1), (n){2),
(n){3), and (n}{7)). This interim final rule
addresses both the adulteration and
misbranding provisions of the FMIA.

BSE

Bovine Spongiform Encephalopathy
{BSE) is a slowly progressive
degenerative disease that affects the
central nervous system (CNS)} of adult
cattle and is a member of the family of
diseases known as transmissible
spongiform encephalopathies (TSEs).
TSEs also include scrapie in sheep and
goats, chronic wasting disease in elk
and deer, and variant Creutzfeldt-Jakob
Disease (vCJD) in humans.

The typical incubation period (the
time from when an animal becomes
infected until it first shows signs of
disease] is believed to be from two to
eight years. BSE was first documented
in the United Kingdom in 1986, and has
since been identified and confirmed in
a number of other European and non-
European nations.

The agent that causes BSE and other
TSEs has vyet to be fully characterized.
The theory that is most accepted in the
scientific community is that the agent is
a prion, which is an abnormal form of
a normal protein known as cellular

prion protein, although other types of
agents have been implicated. FSIS has
determined that this interim final rule is
necessary to ensure that AMR systems
are not a means of introducing CNS-type
tissues (including brain, trigeminal
ganglia, spinal cord, and dorsal root
ganglia {DRG)), which have been
identified as a potential source for the
BSE infective agent into the food

supply.
Animal Age and BSE Infectivity

Age-of-onset was known and recorded
for approximately 135,000 cattle with
confirmed clinical BSE in the United
Kingdom between 1988 and August
2003. The age distribution data show
that, of the cattle that developed clinical
BSE in the field, only 0.01 percent were
less than 30 months of age. Therefore,
cattle younger than 30 months of age are
less likely to be in the later stages of
BSE incubation than older BSE-infected
cattle and are less likely to contain high
levels of BSE infectivity. For additional
information about the onset of clinical
BSE, see the interim final rule
“Prokibition of the Use of Specified
Risk Materials for Human Food and
Requirements for the Dispaosition of
Non-Ambulatory Disable Cattle,” Docket
No. 63—025]F, also in this issue of the
Federal Register.

FSIS is providing a method for its
inspection program personnel in
slaughter establishments to use to
determine the age of cattle when
supporting documentation is not
provided by the establishment. This is
relevant to this rulemaking on advanced
meat/bone separation machinery and
meat recovery (AMR) systems because
AMR systems generally are operated
separate from slaughter operations.
Thus, establishments will need to
process skulls and vertebral columns
under control programs {i.e., Hazard
Analysis Critical Control Point {HACCP)
plans, Sanitation Standard Operation
Procedures {Sanitation SOPs), or
prerequisite programs) separate from
their slaughter operation controls. To
ensure that the skulls and vertebral
columns are appropriately handled, the
slaughter establishment will need to
provide documentation associated with
the age of the skulls and vertebral
tolumns to the receiving processing
aperation. Establishments using AMR
systemns will need to ensure that the
skulls and vertebral columns are not
from cattle 30 months of age and older.

Infective Tissue

In 2001, the European Commission’s
Scientific Steering Committee (S5C), an
advisory comunittee for the European
Union, considered the amount and
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distribution of BSE infectivity in a
typical case of BSE and estimated that,
in an animal with clinical disease, the
brain contains 64.1 percent of the total
infectivity in the animal, and the spinal
cord contains 25.6 percent. According to
the SSC, the highest remaining
proportion of infectivity in a typical
animal with clinical BSE is found in the
DRG (3.8 percent). In experimentally
infected cattle with clinical BSE,
infectivity has been demenstrated in the
brain, spinal cord, DRG, trigeminal
ganglia, and the distal ileum of the
small intestine. For additional
information about BSE infectivity, see
Docket No. 03-025]F.

The Harvard BSE Risk Assessment

In 1898, USDA commissioned the
Harvard Center for Risk Analysis to
conduct an analysis and evaluation of
the current measures implemented by
the government to prevent the
introduction and spread of BSE in the
United States and to reduce the
potential exposure of consumers to the
B3E agent.

Using a probabilistic simulation
model to characterize the consequences
of introducing BSE into the country
through a variety of pathways, the
Harvard study concluded that the risk to
consumers in the United States was low,
and that the country is highly resistant
to the spread of the disease, if
introduced.?

In evaluating the potential risk
mitigation actions that could be taken to
further reduce the likelihood that BSE
could spread to cattle or humans, the
risk assessment recommended three
courses of action. The first is to prevent
infected or potentially infected animals
or contaminated feed from entering the
country. The second is to ensure
compliance with Food and Drug
Administration’s (FDA's) ruminant feed
ban. The third is to prohibit the
infective materials of BSE-infected
animals from entering both the human
food and animal feed chains.

The Harvard study divided potential
sources of human exposure to BSE
infectivity into two categories: Specific
high-risk tissues and contamination of
low-risk tissues. The former include, in
order of infectivity, brain, spinal cord,
DRG, distal ileum, trigeminal ganglia,
and other tissues found in the head (e.g.,
eves and tonsils). As for the latter, the
Harvard study indicated that the most
important means by which low-risk
tissue can become contarminated is
through the use of AMR systems that
can leave spinal cord and DRG in the
recovered meat product.
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The AMR Process

AMR systemns are newer models of
systems that have been used since the
1960s. The new systems emulate the
physical action of hand-held high-speed
knives for the removal of skeletal
muscle tissue from bone through the use
of hydraulic pressure. AMR systems
apply pressure to detach the meat
(skeletal muscle) tissue from the bones
in a “hard separation” process.
Desinewers that typically use belt
pressure against a rotating perforated
steel drum then separate meat from
cannective tissue, sinews, and other
non-meat components in a “soft
separation” process. In addition to
vertebras, typical bones processed by
piston-driven AMR systems are brisket
bones (breast or lower chest), rib bones,
flat bones (scapulas), and hip bones
(pelvis).

AMR product is an intermediate
product that is typically blended at
about 5 to 12 percent of the formulation
of ground products derived from
manufacturing trimmings. Descriptive
labeling for the preduct of AMR
includes "(species) trimmings, finely
textured,” “finely ground (species),” or
any other term that accurately reflects
its form.

AMR technology enables processors
to remove attached skeletal muscle
tissue from livestock bones without
incorporating significant amounts of
bone and bone products into the final
meat product. When produced properly,
product from AMR systems is
comparable to meat derived by hand
deboning and can be labeled as “'meat”
(9 CFR 301.2). Under the FSIS
regulations, spinal ¢ord isnot a
component of meat, and therefore,
product from AMR systems identified as
“meat” that contains spinal cord is
misbranded. Until today, FSIS has not
taken regulatory action against “meat”
containing DRG and other CNS-type
tissues.

From January through August 2002,
FSIS conducted a survey of AMR
products derived from the vertebral
column of cattle o establish a baseline
for the prevalence of spinal cord and
DRG in beef AMR products {referred to
as the 2002 Beef AMR Survey). In the
2002 Beef AMR Survey, the Agency
found that while some establishments
were able to consistently produce beef
AMR product that was free of spinal
cord and DRG, a majority of the
establishments had difficulty keeping
spinal cord and DRG out of their AMR
products. Overall, FSIS found that that
approximately 76% (25 of 34) of the’
establishments whose AMR product was
tested had positive laboratory results for

spinal cord, DRG, or both in their final
beef AMR products. The survey also
found that approximately 35% (89 of
256} of all final AMR product samples
that were tested had positive laboratory
results for spinal cord, DRG, or both.

In March 2003, after completion of the
2002 Beef AMR Survey, FSIS )
impiemented a routine regulatory
sampling program of beef products from
AMR systerns as an additional measure
to prevent misbranding of beef AMR
products. Prior to the implementation of
this regulatory sampling program, FSIS
inspection program personnel collected
AMR product samples for analysis for
the presence of spinal cord tissue only
if they believed that the establishment
was not completely removing spinal
cord from the vertebral column before
the vertebral bones entered the AMR
system (FSIS Directive 7160.2, April 14,
1997). Under the revised regulatory
sampling program, FSIS inspection
program personnel take samples of beef
AMR product on a routine basis to
verify that spinal cord tissue is not
present in such product (FSIS Directive
7160.03, Revision 1, August 25, 2003).
If spinal cord tissue is detected in beef
AMR product, FSIS inspection program
personnel take regulatory control action
against the AMR product and
equipment to prevent misbranded
product from entering commerce. If the
establishment has distributed
misbranded beef AMR product, FSIS
requests a voluntary recall.

Removal of the spinal cord before the
vertebral columns enter the AMR
systemn does not always ensure that
spinal cord or DRG will not bs
incorporated into the final product. The
Harvard study (discussed below) found
that, if a beef carcass is mis-split when
the spinal cord is removed, a portion of

- the spinal cord may remain

encapsulated in the spinal canal of the
vertebral column, and, if it is not
removed before the vertebral bones
enter the AMR system, the spinal cord
could contaminate the final AMR
product. Even when the spinal cord is
completely removed from the vertebral
column, the DRG of cattle are firmly
attached to the bones of the vertebral
column and are not removed along with
the spinal cord. Thus, removing the
spinal cord from the vertebral column
does not prevent the DRG from entering
an AMR system and becoming
incorporated into the final AMR
product.

Although FSIS and the regulated
industry have recently taken actions to
prevent the incorporation of spinal cord
and, in some instances, DRG, in beef
AMR products, FSIS continues to detect
spinal cord and DRG in its routine
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regulatory sampling of beef AMR .
products, although to a lesser extent
than it did in the 2002 Beef AMR
Survey. In its routine regulatory
sampling conducted from March to
December in 2003, FSIS found spinal
cord in 23 of 340 randomly scheduled
samples, an estimated prevalence of 6.8
percent. In addition, the prevalence in
follow-up samples was 13.6 percent,
indicating that establishments with an
injtial positive continued to have some
problems controlling for spinal cord in
beef AMR systems. While FSIS was
testing samples for spinal cord, FSIS
also recorded the results for DRG: The
prevalence for DRG was found in 10.9
percent of the samples in which DRG
was recorded.?

Under the current regulations, AMR
product that contains DRG, or any other
CNS tissue except spinal cord, is not
misbranded and can be identified as
meat. However, given the nature of DRG
and other CNS tissue except spinal cord,
and the fact that BSE has been
confirmed in a cow in the United States,
FSIS has reconstdered its approach to
the presence of all CNS tissues,
particularly from cattie, as furiher
discussed below. In addition, for a more
complete explanation as to why skulls
and vertebral columns of cattle 30

-months of age and older are designated

as specified risk materials (SRMs) and
cannot be used in AMR systems, see
Docket No. 03—0251F in this issue of the
Federal Register.

In addition to the measures identified
to address BSE through restrictions
associated with SRMs, FSIS also is
identifying additional measures to
restrict the use of beef product and
spent bone materials associated with
CNS-type tissues from cattle younger
than 30 months of age, as described
below. Finally, F3IS is finalizing new
bone solids and bane marrow
restrictions that are slightly modified
from those previously proposed for
livestock product labeled as ‘'meat.”

Previous Rulemaking

In 1994, the Apency published a final
rule {59 FR 62551} to amend the
definition of “meat” to include product
resulting from AMR systems. The 1994
rule reflected the Agency’s position that
calcium Himits and ihe physical
conformation of the bones exiting the
system were sufficient to ensure that the
production process was in control, and
that the characteristics and composition
of the resulting product were those of
meat.

The rule required that product
resulting from the bohe separation
process not exceed a calcium content of
0.15 percent or 150 milligrams/100
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grams of product (150 mg/100 g) within
a tolerance of 0.03 percent or 30 mg/100
g of product for each sample analyzed.
The rule also required that the bones
emerging from the AMR machinery be
comparable to those resulting from hand
deboning; that is, they must be
essentially intact and in their natural
physical conformation, such that they
are recognizable as, for example, loin
hones and rib bones, when they emerge
from the machinery.

Shartly after FSIS issued the 1994
rule, consumer groups expressed
concern that the regulatory
reguirements for meat produced by
AMR systems were not being met
consistently. Consumer groups alleged
that, in certain AMR operations, the
starting materials and machinery were
being manipulated to produce a product
that conformed to the requirements for
Mechanically Separated (Species)
(MS(Species)), a finely comminuted
meat food product that may include
spinal cord and dorsal root ganglia
{DRG]), but not to the requirements for
meat. {At the time, FSIS considered
spinal cord to be central nervous system
[CNS) tissue. However, FSIS did not
include DRG within the meaning of CNS
tissue. Rather, it considered DRG to be
more a part of the peripheral nervous
system instead of a CNS-type tissue
because it was contained within the
nexus between the spinal cord and the
muscle tissue.)

.In 1995, FSIS conducted a survey of
federally inspected meat establishments
using AMR systems. Inspection program
personnel in 13 of the 48 surveyed
establishments reported results that
were not in compliance with the
requirernents for AMR established in the
1994 rule.?

To determine whether the product
that was being produced by AMR
systems was compositionally consistent
with hand-deboned rmeat, in 1998, FSIS
began conducting a survey to profile the
chemical and histological compesition
of meat derived from beef neck bones.
Beef neck bones from the upper
vertebra! column are split during the
slaughter dressing process, as opposed
1o long bones which generally are not
split, and thus are inherently likely to
contribute bone content (e.g., marrow)
1o the product resulting from the AMR
system. Samples were found to contain
spinal cord and fragments of other CNS-
type tissue. FSIS concluded that the
AMR product produced was likely not
comparable to correspending hand-
deboned product, even when the
calcium criterion of the 1994 rule was
for the most part met.

The results of the 1996 survey
demonstrated that the provisions of the

1994 rule, if met, were not sufficient to
ensure that AMR product would be
comparable to hand-deboned meat in
composition. A final report on the 1996
survey results is available in the Dockst
Room and on the FSIS web site.*

After considering information from
consumer groups about compliance
concerns, reviewing the 1995 field
survey and the response to a 1996 notice
soliciting public comment on that
survey, and studying the results of the
1996 neck bone survey, F5IS concluded
that it was necessary to propose
amending its regulations and to issue a
directive to inspection personnel to
ensure that manufacturers were not
incorporating spinal cord into AMR
product labeled as meat. In 1997, FSIS
published Directive 7160.2 to instruct
inspection program personnel that
establishments must completely remove
spinal cord from any neck or back bones
before the bones enter the AMR system.
The directive emphasized that the
definition of “meat” in 9 CFR 301.2
does not apply when the use of AMR
systems results in product that contains
spinal cord. FSIS did not address DRG
in the directive because, at that time,
FSIS did not have validated
methodology to identify DRG, and DR
was not yet identified as a potential risk
material.

On April 13, 1998, FSIS issued a
proposed rule (63 FR 17959), in which
it stated that provisions in the 1994 final
rule needed revision to prevent
misbranding and economic adulteration
of AMR product labeled as “meat.”
Specifically the Agency proposed to: (1)
Adopt performance standards for bone
solids and bone marrow; (2) adopt a
zero tolerance for the presence of spinal
cord; and (3) delete the provision that
focused upon the condition of the bones
emerging from the AMR systems to
determine whether or not the
production process was in control, The
Agency’s objective was to ensure that
the regulations provided clear standards
for industry to meet.

Prior to December 23, 2003, FSIS had
not addressed AMR systems in the
context of BSE, although FSIS had taken
numerous steps to limit the presence of
spinal cord in product derived from
AMR systems. In particular, in March
2003, FSIS announced the results of the
2002 Beef AMR Survey and stated that
FSIS spon would clarify its intent by
rulemaking on AMR to ensure that DRG
was excluded from the definition of
product labeled as “meat.”

By 2002, FSIS had a validated
methodology to detect and discern DRG,
there was widespread agreement within
the scientific commuaity that DRG was
included within the meaning of CNS-
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type tissue, and there was scientific
evidence that DRG carried the BSE
infective agent. FSIS did not
contemplate addressing tissues of brain
and trigeminal ganglia in product from
AMR systems because FSIS was not
aware of any establishments using bone
material, such as skulls, that would
contain these tissues in the production
of meat. Brain and trigeminal ganglia,
along with spinal cord and DRG, all fit
within the meaning of CNS-type tissues
for purposes of further discussion in
this document. Currently, FSIS does not
analyze meat for tissues of brain and
trigeminal ganglia. However, since
skulls may in the future be used in AMR
systems, FSIS is reassessing whether it
should validate its testing methodology
to detect and discern brain and
trigeminal ganglia in product recovered
from AMR systems.

FSIS has concluded that the 1994
rule, the 1998 proposed rule, and the
FSIS Directives will not keep spinal
cord and other CNS-type tissue out of
product derived from livestock,
particularly cattle, that is labeled as
“meat.” FSIS concludes that restrictions
for CNS-type tissues need to be
explicitly stated in the regulations,
along with a requirement to have
written process control procedures and
testing by the establishment, to ensure
that the process control procedures are
effective in producing product labeled
as “‘meat.”’

Furthermore, FSIS has initiated a
survey on pork AMR products and
believes that the lack of process control
regarding the presence of CNS-type
tissues in pork product recovered from
AMR systems also may be a concern.
The new requirements in this interim
final rule are applicable, for the most
part, to products derived from perk
bones.

FSIS has decided to publish this new
AMR regulation as an interim final rule
and to address both CNS-type tissues
and the restrictions related to bone
solids and bone marrow. The presence
of spinal cord or other CNS-type tissue
in AMR product, that is, in meat,
particularly from cattle, represents a
potential threat to the public health of
the United States. The Administrator
thus finds that there is good cause to
make this new AMR regulation effective
immediately. It is especially designed to
prevent the occurrence of spinal cord
and other CNS-type tissues in “meat”
and meat food products derived from
cattle, and to prevent the occurrence of
spinal cord and other CNS-type tissues
in “meat” derived from livestock other
than cattle. '

Before explaining in more detail the
provistons of this interim final rule, a
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brief discussion of the comments
received on the proposal and FSIS’
responses follows.

Discussion of Public Comments on
Docket 96-027P

The 60-day comment period on the
1998 proposed AMR rule ended on June
12, 1998. Forty-five comments were
received from food and equipment
manufacturers, professional and
industrial trade associations, consumers
and consumer advocacy organizations,
academia, and consultants.

On December 16, 1999, FSIS issued a
notice (64 FR 70200) reopening the
comment period for an additional 30
days to give the public an opportunity
to review and comment on the methods
and results used by Agricultural
Research Service {ARS) scientists to
derive new iron-to-protein values. The
Agency also sought comment on a
report submitted by a meat industry
group regarding economic and worker
safety issues relevant to the propased
rule. The reopened comment period
closed on January 18, 2000. Twenty-six
additional comments were received in
response to the notice. The two sets of
comments and FSIS' responses are
merged in this “Comment"” section.

Bone Solids

Comment: Many commenters
disagreed with the proposed caleium
requirement that was established as a
measure of the bone solids content of
AMR product, to ensure that AMR
product is meat. One commenter stated
that the limit was too high, and another
suggested that the limit should be
lowered to approximate the calcium
level in hand-deboned meat, with a
reasonable allowance for variation.
Another commenter pointed out that
FSIS asserted in the 1994 final rule that
its purpose was to ensure that the
characteristics and compesition of AMR
are consistent with those of meat.
Another commenter claimed that the
proposed reduction in the calcium level
was arhitrary and determined on the
basis of a lirhited data set and not based
on actual process data. Another
commenter requested that the calcium
performance standard account for
differences among meat species.

Response: FSIS does not agree that the
calcium standard should be based only
on actual process data and does not
agree that the calcium level for AMR
products needs to approximate that of
hand-deboned products. The calcinm
level in hand-deboned products is
nearly negligible. The increased amount
in the AMR product that the Agency
proposed to allow represented a small
amount of calcium that would not in

any appreciable way affect the safety or
quality of the product. When the
vertebrae are split, increased bone dust
(f.e., material high in calcium} is created
and may accumulate in the AMR
product. In hand-deboning, such
material is Jess likely to be incorporated
into the product. The calcium limit that
FSIS proposed was based on the results
of its 1996 survey and the data that were
submitted to FSIS by industry. FSIS
believes that this calcium limit can be
consistently achieved by industry and
represents a more appropriate level than
that in the 1994 rule.

Regarding the comment about
different calcium levels for beef and
pork, FSIS considered data for different
species that were submitted by industry
groups as well as the data gathered by
FSIS in the 1996 survey. A summary of
the data is presented in the technical
addendum, which is available in the
Docket Room and on the FSIS web page.
The data show that average caleinm
levels for AMR pork and beef products
are approximately 100 mg/100 g. FSIS
believes that these data suggest that
with regard to bone solids, there would
not be any significant difference
between pork and beef. Therefore, the
required calcium targets for pork and
beef AMR products are the same in this
interim final rule.

As mentioned above, in 1994, FSIS
believed that the performance standards
it established regarding calcium as a
measure of bone solids content, and the
physical conformation of the bones
exiting the system were sufficient to
ensure that the AMR production process
was in control, and that the
characteristics and composition of the
resulting AMR product would be
comparable to those of meat. However,
based on the results of the 1996 AMR
survey, FSIS concluded that the
established performance standards, even
if met, were not sufficient to ensure that
AMR product would be comparable to
meat and as a consequence proposed
different standards in 1998. In
particular, regarding compositional
parameters, the 1996 results showed
that the AMR products produced at the
tirme were not comparable to hand-
deboned product with respect te a
number of measures, even when the
calcium limit designed to measure bone
solids content was met.

The 1998 proposed rule identified a
calcium Ilimit of 130 mg/100 g product.
This level was premised on a target
average level of approximately 100 mg/
100 g product but did not specify
whether the 120 mg/100 g was an
average or an absolute level. Data
collected by the Agency and submitted
by industry indicated that the average
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calcium level obtained for AMR pork
and beef products is approximately 100
mg/100 g, but that there was wide
variation in individual establishment
results, Furthermors, the average of the
calcium results in the 2002 Beef AMR
Survey was below 100 mg/100 g, but
again, there was wide variation in
individual results.

F3IS is clarifying in this interim final
rule that no analysis can exceed the
regulatory maximum of 130 mg/100 g
sample. This level of calcium in the
product does not affect the appearance,
texture, or other gquality aspects of the
product and is a small amount of
calcium when compared to the calcium
content generally contained in
MS(Species).

In deciding on a calcium level, FSIS
understands that it is virtually
impossible for calcium levels in AMR
product to be equal to those of hand-
deboned product, which is essentially 0
mg/100 g. The presence of small
amounts of calcium does not affect the
qualitative characteristics of the product
and only trivially affect its
compositional aspects. Thus the
standard will ensure that AMR product
is “meat.” In addition, this standard
creates a clear distinction between AMR
product and MS(Species) product,
which generally has more than triple the
calcium of AMR. At the same time, FSIS
has tried not to set such a low level for
calcinm that it would not be
economically feasible to produce AMR
product. ‘

Comment: A commenter thought that
calcium samples should be taken at the
intermediate stage of the AMR process,
because at this stage the calcium
samples would indicate whether bones
are being broken or crushed.

Response: FSIS is only concerned
about the levels of calcium in the final
AMR product as a means of ensuring
that an excess amount of bone solids is
not introduced into the product. It is not
using a calcium measurement level to
determine if bones are broken or
crushed. Thus, FSIS is not including a
standard to measure calcium at an
intermediate stage in the AMR process
in this interim final rule.

\ .
Bone Marrow

Conument: Commenters stated that the
methodology and data used to derive
the iron criterion that was proposed as
a measure for noncomplying product
were incorrect, and that, therefore, the
proposed values were not appropriate.
Specifically, it was pointed out that the
analytical procedures used in the FSIS
1996 survey were based on procedures
that understated iron values. Further, a
commenter disagreed with the Agency’s
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approach of correlating histological data
and the bone marrow cell assessment,
with iron content. The commenter
claimed that the correlation was not
high, and thus was not accurate,

A commenter agreed that a
measurement of total iron is a good
indicater of the presence of marrew in
meat and further claimed that the
amount of iron in beef is well
established. However, there were many
comments that questioned both using
excess iron as a measure of bone
marrow and the methodology used to
establish the limit in the standard. A
commenter suggested not using protein
at all in adjusting the iron requirement
but, rather, using a straight iron value
level, A commenter suggested that FSIS
needs to account for the fact that AMR
procedures remove connective tissue
that contains little or no iron, and that
muscle adjacent to the bone is higher in
iron than is hand-deboned muscle.
Therefore, even if marrow components
were absent, iron-to-protein ratios (IPRs)
would be higher in AMR products than
those in hand-deboned meat.

Another commenter claimed that the
use of iron as proposed by the Agency
would be biased against low fat, high
protein products and suggested a simple
IPR. Some commenters said that the
iron levels established were too high
and urged FSIS to make the target levels
more consistent with hand-deboned
product. These commenters suggested a
5 to 10 percent variation in the IPR
between AMR and hand-deboned meat.
Commenters also suggested that
establishments should not be permitted
to determine their own IPR values, as
was proposed.

Response: FSIS will first address the
measurement and methodology issue
and then provide a justification for the
excess iron measure it proposed. In the
course of doing so, it will provide an
explanation for the procedures that it
used for deriving the iron performance
standard contained in this interim final
rule.

Excess iron is the iron in excess of
that which would be expected given the
protein value if the product was meat.
The measure for excess iron for the 2002
survey was: excFe=Fe-kP, where P is the
protein (%), Fe is the iron (mg per 100
g), and k is a constant equal to 1.1 times
0.138. The 0.138 is the assumed IPR for
the corresponding hand-deboned meat
product, and the 1.1 is an adjustment
factor.

Measurement and methodology.
While the measurement used by FSIS
was accurate, the Agency agrees that the
methodology and measurement
procedures used in developing the
standards for iron in the 1898 proposed

rule were not consistent with common
laboratory analyses for iron
measurement. FSIS used a hydrochloric
acid wet-ash digestion procedure to
measure the iron levels of samples
collected in the 1996 survey because
this methodology was considered faster
and less labor intensive than traditional
dry-ash procedures (f.e., dry-ash
procedure for digestion}). The wet-ash
procedure predictably underestimates
the true level of iron. In contrast, the
method used by ARS scientists, which
is based on a dry-ash procedure for
digestion, dries the samples and obtains
iron results approximately double those
ohtained by the FSIS procedure.
Further, the results obtained by the ARS
dry-ash procedure are more consistent
with levels previously reported for
hand-deboned product in Agricultural
Handbook 8 {now called USDA Nutrient
Database for Standard Reference,
Release 12).

ARS analyzed split samples from the
1996 survey for FSIS, and FSIS used the
ARS results along with more current
FSIS data for deriving the standards for
iron in this interim final rule. For
samples in which there were no dry-ash
procedure results, the FSIS wet-ash
procedure results were multiplied by
2.11, which is the average ratio of the
results from the dry-ash procedure to
those that FSIS found using the
hydrochleric acid wet-ash procedure
(See the technical addendum for
additional information in the FSIS
docket room and on the web site).5

FSIS agrees with the commenter’s
concernt about FSIS™ approach of
correlating histological data and bone
marrow cells with iron content and thus
is not including a standard for bone
marrow cells in this interim final rule.
Although bene marrow cells are unigue
to bone marrow, they have been found
in hand-deboned product probably as a
consequence of contamination of the
muscle tissue during the carcass
splitting process during slaughter.

FSIS justification for using excess iron
as a measure of bone marrow. FSIS has
determined that there is no practical
methodology to measure bone marrow
using commercial practices. Bone
marrow contains many of the same
components as muscle tissue and blood.
Therefore, FSIS sought to establish in
the 1998 proposal a practical
methodology that would predict
whether the known composition of
hand-deboned meat was sufficiently
different from AMR as a consequence of
the incorporation of bone content (other
than calcium) in AMR. F51S deemed
this additional bone content to be an
indication of the presence of bone
marrow. Consequently, iron, which is
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contained in marrow and in blood
tissue, was chosen as a practical
surrogate for bone marrow.

To determine whether there were
excess iron levels in AMR, and thus
bone marrow in this product, the
Agency proposed using an adjustment
based on the protein value because an
analysis of the data from a prior survey
demonstrated that there was a
correlation between iron and protein
results. Protein levels will change with
iron levels, everything else being equal.
If bone marrow, which has a higher IPR
value than meat, is added to product,
the measured IPR value would be
greater than the IPR for corresponding
hand-deboned product without bone
marrow. Accounting for measurement
error, if this difference is large enough,
it can then be concluded that bone
marrow at more than a negligible
amount is in the product.

One of the commenters pointed out
that a problem with the above model is
that the AMR process removes
connective tissue that contains little or
no iron. The Agency believes that the
effect of this removal is not large and
would not change the basic premise of
the model presented above. From the
1996 FSIS survey, the Agency
determined that the average difference
in protein between pre- and post-
desinewed AMR product was about 0.5
percent, based on a post-desinewed
product average protein of about 16.5
percent. Therefore, as a percentage of
protein, the amount of protein
associated with connective tissue
removed during the desinewing step
averaged only about 3 percent and does
not represent a large proportion of the
protein that is in the final product.

In addition, it is possible that, during
AMR processing, some unbound water
is removed which would result in the
removal of some water-soluble protein
and dissolved solids.@

FSIS recognizes that these two factors,
removal of connective tissue with low
iron and protein and removal of
unbound water, may result in an
increase in the IPRs of AMR product.
However, FSIS does not believe that
such a possible increase renders the use
of an excess iron measurement
inaccurate for assessing AMR process
control. Although FSIS does not believe
that the effects of these factors would be
substantial, it has taken them into
consideration in this interim final rule
and is using a 10 percent factor for
adjusting the protein levels used for
calculating levels of excess iron in AMR
product.

Another issue raised by the
commenters regarding the
appropriateness of the excess iron
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measurement was that meat close to the
bone has higher IPRs than meat farther
from the bone. FSIS agrees with the
commenter. However, the IPRs would
be expected to be higher in AMR
product than in hand-deboned product,
even though no bone marrow would be
introduced.

FSIS has decided to allow altemative
IPRs to be used in this interim final rule
to reflect the inherent differences that
exist among starting products.

Regarding the comment made that the
use of the excessive iron measure as
proposed would be biased against high
protein and low fat products, FSIS
believes that for practical purposes, the
difference between the excessive iron
and the IPR calculations is not great.

In this interim final rule, however,
F8IS is adopting a different excess iron
limit measurement than the one
proposed in 1998, This new limit is
based on a more current examination of
excess iron measurements for hand-
deboned product from the 2002 survey
of AMR product. See footnote 1 in new
§318.24(c}(1}ii) for a detailed
explanation of the formula derived for
the excess iron value measurement.

An assumption used by FSIS in the
derivation of the excess iron value
measurement for this interim final rule
was that there would be duplicate
measurements of iron and protein taken
by establishments on an individual
sample. Performing duplicate
measurements on an individual sample
is recommended because, on a few
occasions in the 2002 survey, large
differences for samples were found
when duplicate measurements were
made. Thus, to ensure that AMR
product is consistent with meat, FSIS is
adopting a measured 3.5 mg/100 g
excess iron limit based on duplicate
analyses of samples of AMR product.

Related Comments

Comment: Several commenters
alleged that FSIS has singled out AMR
technology for scrutiny while products
derived from a low temperature
rendering process (LTRP) were
approved by FSIS for the schoo! lunch
program withoul any scientific basis or
public input. The suggestion was made
that FSIS withdraw the proposed rule
on AMR products until comparable
rules to regulate LTRP products have
been developed and implemented,

Response: The Agency has focused on
meat produced by AMR systems
because it is the main product not
produced by hand-deboning, and is a
product in which constituents not
expected in boneless meat can be
incorporated as a result of the process
used for its production. Other

technologies, such as LTRP, generally
involve the removal of components such
as fat and muscle. The Agency intends
to further evaluate how it regulates
other types of operations that are used
to manufacture meat and poultry
trimmings from various starting
materials. The Agency seeks more
specific comment and data on the
compositional characteristics of LTRP
and similar products derived from non-
AMR systems.

Comment: A commenter said the
proposal was based on an antiquated
regulatory foundation because the
definition of meat is obsolete and is, in
effect, an anatomical description. In
addition, the commenter maintained
that the proposal was an attempt to
relate a chemical constituent of AMR-
derived product to the former USDA
Handbook 8 references for regulatory
purposes and conflicted with Agency
policies regarding constituents of other
meat products.

Response: Meat is defined in
anatomical terms, and not chemically,
because it is directly obtained from
livestock and not chemically derived
from other elements. Therefore, the
regulatory definition of meat refers to
the parts of livestock that are edible (as
opposed to inedible parts/organs). The
former Handbook 8 details the
composition of foods but does not
represent a formula for making “meat.”
FSIS is not relating a constituent of
AMR product to former Handbook 8
data on the composition of meat. AMR
product is meat unless it includes
constituents such as spinal cord and
DRG that are not expected constituents
of boneless meat. In addition, FSIS has
determined that AMR product is meat
unless the process by which it is
produced incorporates expected
constituents, such as calcium and iron,
at excessive levels.

Comment: A commenter asked about
FSIS’ response to the report on AMR
technology and on worker safety issues
related to AMR systems.?

Response: Regarding the report,
which was produced by the Georgetown
University Center for Food and
Nutritional Policy, FSIS generally agrees
with the historical and technical aspects
of the report on AMR systems. The
report addressed the disagreements that
have characterized the regulated
introduction of mechanical deboning in
this country, and how these initiatives
have attracted the attention of consumer
advocacy groups, The 1998 report states
that the presence of CNS tissue in meats
of any kind should be avoided and cited
FS1S” prohibition against spinal cord in
AMR meat since 1997,
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The report discussed the reduction in
worker-related injuries as perhaps the
greatest societal advantage of AMR
systems. FSIS agrees that manual
deboning and the use of motorized
knives are dangerous because they are
associated with direct injuries and
cumulative trauma disorders (CTDs).
The report noted that some studies have
demonstrated a 38 percent increase in
CTDs as a consequence of working in
deboning operations.

FSIS agrees with the statements in the
report about the efficiency of AMR
systems that makes meat processing
operations more safe and profitable.
However, for the reasons presented in
this interim final rule, the Agency
disagrees with the Sparks report's
assertion that further rulemaking to
refine the 1994 final rule is
unwarranted.

Comment: A commenter asked
whether FSIS agreed with the cost
estimates in the Sparks Companies, Inc.,
report, which provided an economic
analysis of the 1998 proposed AMR
rule.®

Response: FSIS does not agree with
some of the conclusions in the Sparks
report. For example, FSIS believes that
it is unlikely that all AMR systems will
be removed and replaced with tertiary
hand-deboning procedures, as the report
suggests. Not all of the AMR systems are
used to process split vertebral columns
with exposed and extruding bone
marrow tissue. Some systems are used
to process only brisket or sternum and
tib bones. The expected continued use
of non-vertebral bones in AMR systems.
would considerably reduce the capital
cost loss of $40 million estimated in the
teport.

The report’s discussion of capital
costs also fails to take into account
depreciation of the AMR systems since
1994, which would considerably reduce
the capital cost loss. In addition, the
cost of auto-knives may be somewhat
over-estimated because the report
assumes that the knives depreciate
within a year. FSIS would suggest that’
the authors of the report should have
used only the flow of services of the
knives, not the depreciation of the entire
capital stock of the knives within a year,

However, the report was helpful and
provided the Agency with important
data to gauge volume and yield data, for
example, and to gain a greater
understanding of the extent of the AMR
beef and pork industry in this country,

These comments and all of the other
public comments submitted in response
to the 1998 proposal are available for -
review in the F5IS Docket Room and at
the FSIS Web site.





