
LEAN MEAT RECOVERY SYSTEMS 

Products From Lean Recovery 

Introduction 

The mission of the Food Safety and Inspection Service 
(FSIS), US. Department of Agriculture (USDA), is to ensure 
that meat and poultry products are safe, wholesome and ac- 
curately labeled. To accomplish this, there are close to 9,000 
Federal inspectors nationwide who have their workload di- 
vided between health and safety, economic and labeling in- 
spection activities. The policies that the Federal inspectors 
follow in conducting their activity and the meat processors 
use in producing their products are contained in 9 Code of 
Federal Regulations, Part 300 to the end. The written inter- 
pretive policies are contained in a series of Notices. Direc- 
tives and correspondence issued by various staffs within the 
Agency. 

Regarding the inspection of processed products, which 
would include new meat products, the majority of the current 
inspection activity involves labor-intensive monitoring of the 
raw materials, the processing procedure and the finished prod- 
uct. Few processed products currently have finished products 
standards that allow the inspector to evaluate the finished prod- 
uct without regard for the raw materials or the processing pro- 
cedure. Although the meat industry has modernized its facili- 
ties, equipment and processing procedures and has become 
more scientifically based, labor-intensive inspection activity 
has changed little. 

Recently, FSIS has been examining how best to allocate 
its inspection resources and to concentrate on the public health 
aspects of the Agency's authorizing legislation. The intent is 
to focus inspection activity more heavily on the health and 
safety aspects of the processing procedures and to decrease 
the traditional emphasis on economic and labeling activities. 
This work is underway. Unfortunately, the many years of es- 
tablished labor-intensive inspection policy have presented 
barriers to the creation of a better inspection system, a sys- 
tem which focuses on monitoring the producer-defined criti- 
cal control steps in processing procedures and upon finished 
product standard indicators, such as nutrient profiles. Reli- 
ance upon finished product inspection is essential for allow- 
ing the meat industry to best produce products in the most 
efficient and effective manner without limitations imposed by 
the inspection activity. However, until the Agency is able to 
change the way inspection activity is conducted, the Agency 
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will continue to evaluate new products within the existing regu- 
latory limits, and base its decisions more upon science and 
less upon outdated reasoning and political pressure. 

Background 

Agency Approval Process 
New products produced through advanced technology 

would generally require the review and evaluation of at least 
four Agency groups: the Food Labeling Division (FLD); the 
Product Assessment Division (PAD); the Facilities, Equipment 
and Sanitation Division (FESD); and the Processed Products 
Inspection Division (PPID). Generally, FLD is contacted first 
because the Agency has a Prior Label Approval System and 
a label is required for marketing the product. FLD evaluates 
the label application for compliance with existing policy con- 
tained mostly in policy memorandums and the Policy Book. If 
unusual ingredients or unusual application of ingredients are 
involved, PAD would become involved. PAD establishes prod- 
uct standards, assuring product and process uniformity. FESD 
becomes involved if the equipment is new or is being used for 
a new purpose. FED evaluates equipment to assure that it is 
cleanable and to identify the purpose or intended use of the 
equipment. The processing procedure is evaluated by PPID 
to assure that the process is safe and that process control is 
identified and established. 

The pathway for gaining approval of a new meat product 
depends mainly upon the nature and intended use of the fin- 
ished product. If the product is designed as a minor ingredi- 
ent, such as a flavoring or proteinaceous source, the approval 
process is relatively simple. In fact, as long as the product 
label accurately identifies the presence of the added product, 
not much else is required for approval. However, if the prod- 
uct is designed as "meat" to substitute for or to extend tradi- 
tional meat product, the approval process could be quite 
lengthy and detailed. The Agency will be evaluating the fol- 
lowing: the proposed label; the production process, including 
the critical steps for assuring product safety; and the finished 
product nutrient profile. 

Generally, the Agency first makes a determination as to 
whether or not an industry petition requires rulemaking. 
Rulemaking is necessary when existing regulations would 
need to be changed, or if there is no established policy and 
the petition would cause a substantive impact upon the in- 
dustry or the consumer. Rulemaking provides the opportunity 
for public comment before a regulatory change is finalized. A 
final decision by the Agency would weigh both industry im- 
pact and consumer expectation. 

Regarding meat products from advanced technology, there 
is a very fine line separating when rulemaking is necessary 
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and when an administrative decision can be made to approve 
the label and process without rulemaking. Because process- 
ing technology is now more capable of retrieving the lean, fat 
and connective tissues connected to bone, the Agency is now 
having to focus more on what is meat (particularly ground or 
comminuted meat), in what products the new meat product 
can be used, what limitations should be established for use of 
the new meat product, and what are the consumer expecta- 
tions (nutritional. textural and appearance) of meat. 

The methods for producing boneless meat have changed 
considerably over the past decade. Traditional hand-deboning 
involved the separation of lean tissue, including the overlying 
fat and connective tissues, from the bone with a knife. The 
remaining tissue and bone went to rendering operations for 
further processing. Next came the widespread use of the ”wiz- 
ard” or mechanical knife. By using the wizard knife, more tis- 
sue could be removed faster. However, not only was more 
lean tissue removed but more connective and bone tissues 
were incorporated into the boneless trimmings. Unlike the 
hand-deboner who could tell if the bone was being scraped, 
the wizard knife could easily remove the thin layer of the outer 
bone without indication that the bone was being scraped. 

Although use of the wizard knife is now the common method 
for boning meat, the wizard knife has its drawbacks. The con- 
stant vibrations of the knife have been cited as the cause of 
injury to the nerves of the wrist. In addition, the wizard knife is 
not effective in removing tissue around small joints, particu- 
larly the vertebrae of the neck and thoracic areas. Conse- 
quently, other boning methods have been pursued, including: 
use of high pressure to blast the lean tissue off the bone using 
water, carbon dioxide pellets and gases (oxygen. carbon di- 
oxide or nitrogen); pressing the meat from the bone; and us- 
ing pressure and an auger system to force the tissue off the 
bone, leaving the bone intact. All these boning methods are 
intended to increase efficiency and effectiveness while reduc- 
ing manual human labor. However, all of these methods 
present new challenges to FSlS and its inspection activity. 
FSlS must determine if the resulting boneless product is 
changed, either in appearance or in nutritional makeup, from 
“traditional” hand-deboned tissue. 

FSlS has a long-standing boneless meat reinspection pro- 
cedure which was designed to assure that boneless trimmings 
were relatively free of large bone, unattached cartilage and 
other foreign material. The boneless meat reinspection crite- 
ria have not changed in several decades (except recently, the 
Agency has established a “zero” tolerance for feces). How- 
ever, the industry’s boning practices have changed and, as 
stated earlier, more small bone fragments and slivers are likely 
present in today’s boneless trimmings than when the bone- 
less meat criteria were established. Currently, the bone frag- 
ments are too small to count as defects. Therefore, the nutri- 
tional profile of today’s boneless trimmings, particularly for 
calcium content, has likely changed considerably. Further, 
because more tissue other than lean is becoming an increas- 
ing part of boneless trimmings, other nutritional parameters 
are likely to be changing, including hydroxyproline (due to in- 
creased levels of connective tissue), and iron (due to increased 
blood and marrow from pressurized bone). 

Another long-standing, and possibly outdated, Agency 
policy for raw materials is that a visible streak of lean must be 

nective tissue are not acceptable raw materiats for meat pro- 
cessing unless the ingredient statement reflects their pres- 
ence. The Agency realizes that not all fat will have a streak of 
lean due to handling, and has established sampling tolerances 
for the presence of minimal amounts of pure fat. If finished 
product standards were established for processed meat prod- 
ucts, this raw material requirement would not likely be neces- 
sary. 

Scientific Support 

The advent of mandatory nutritional labeling for processed 
meat products should facilitate the development of new meat 
products. Mandatory nutrients, including total fat, saturated 
fat, cholesterol, protein, calcium and iron, on finished prod- 
ucts will provide the consumer with the important information 
for decision-making when selecting labeled meat products that 
contain more than one ingredient. However, for single-ingre- 
dient products, the labeling panel will not mandate this nutri- 
ent information. 

There is a serious need for updated peer-reviewed meat 
product nutrient profiles. The most commonly recognized data 
bank for this information, the USDA Handbook 8-13’, is out- 
dated and, as explained below, probably not reflective of cur- 
rent industry practice. The Agency and the industry would 
benefit greatly from updated nutrient information for making 
sound decisions about product profiles. 

New meat products manufactured from boneless trimmings 
would most likely be used as either a comminuted ingredient 
in another product or as “ground meat.” Therefore, it is rea- 
sonable to expect that the nutrient profile of new meat prod- 
ucts should closely resemble that of a product such as ground 
beef. Presently, ground beef is defined by regulation2 as 
chopped fresh and/or frozen beef with or without seasoning; 
without the addition of beef fat as such; without the addition of 
water, phosphates, binders or extenders; and with no more 
than 30% fat. The current issue of USDA Handbook Series 8- 
13 includes nutrient profiles for regular ground beef, lean 
ground beef and extra lean ground beef. The major catego- 
ries of nutrients are identified in Table 1. Two of the critical 
nutrients are calcium and iron. Both are severely impacted by 
processing. The Agency has determined that the USDA Hand- 
book Series 8-1 3 value for calcium in ground beef products is 
probably not representative of current manufacturing practices. 
The 1995 reported value is approximately 8 mg per 100 g 
sample. Based upon unpublished data, the Agency believes 
this value should be 40 mg per 100 g sample, due mostly to 
the incorporation of bone powder resulting from current “me- 
chanical” baning practices such as wizard knives and various 
FSIS-approved boneheat separation systems. Regarding 
iron, the USDA Handbook Series 8-13 value is just under 2 
mg per 100 g sample. A cursory review of the scientific litera- 
ture would place the iron level at no more than 3 mg per 
100 g sample as an indicator of a good manufacturing prac- 
tice without the intentional incorporation of bone marrow from 
crushed or pressed bone. 

l USDA, Human Nutrition Information Service, Agriculture Hand- 
book Number 8-1 3, Composition of Foods: Beef Products-Raw, 
Processed, Prepared, Revised May 1990. . .  

contained on each piece of boneless tissue. Pure fat or con- 9 CFR 319.15(a) Chopped beef, ground beef. 
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Table 1. Categories of Nutrients in 
USDA Handbook 8-13. 

Proximate 
Minerals 
Vitamins 

Lipids 
Amino Acids 

The Agency is concerned that consumer expectation is 
met with regard to new “meat” products. In addition, the 
Department’s Office of General Counsel has strongly held that 
meat should be “traditional and usual” with regard to defining 
consumer expectation. Therefore, the Agency has to weigh 
both the food technologisVacademia/industry definition of 
meat and the consumer expectation of meat. Neither concern 
(the definition nor the expectation) currently has an objective 
standard. 

In addition, scientific support is needed from the industry 
and academia regarding the establishment of critical control 
points for the safe processing of meat products. Although an 
Agency-sponsored Hazard Analysis Critical Control Point work- 
shop for ground beef was held and critical control points were 
established. further work needs to be performed to address 
all meat products and processes. 

Summary 

The Agency will be placing increased emphasis upon the 
health and safety aspects of processing procedures. How- 
ever, the economic and labeling aspects of meat processing 
will continue to be monitored by the Agency, but with less fre- 
quency. Therefore, it is essential for the Agency to change its 
inspection activity so that the finished product can be inspected 
for pre-defined parameters that assure the product meets the 
nutritional expectations of the consumer. The meat industry 
and academia play a crucial role in developing the scientific 
basis that the Agency will use in this process. 




