














Assessment of Beef Quality; T. Dean Pringle, Page 5

- L
System #1° System #2°
Choice Select Choice Select
L* value > 36.0 = 38.0 > 36.0 > 36.0
Marbling score || Sm® g L* =36.0-40.0 SI®
then >Sm*
L* > 40.0
then >SI*°

® Hump height must be < 8.9 cm.




Assessment of Beef Quality; T. Dean Pringle, Page 6

BeefCam™ alone and 94.4% using BeefCam™ plus marbling were actually tender based
on laboratory assessment of Warner Bratzler shear force. In an independent study used
to validate the previous results, 282 beef carcasses from a separate processing facility were
tested for BeefCam™ certification. This population contained carcasses that represented
the current U.S. beef carcass consist (Belk et al., 2000). In this study, 45.7 and 42.6% of
the carcasses were certified using BeefCam™ alone or BeefCam™ in conjunction with
marbling score, respectively. Similar to the data reported by Wyle et al. (1999), 98.4% of
the BeefCam™ certified carcasses were actually tender and 98.3% of the BeefCam™ plus
marbling certified carcasses were actually tender. The only apparent limitation of the
BeefCam™ system is that a significant portion of the non-certified carcasses produced
“tender” beef. Wyle et al. (1999) reported that over 75% of the carcasses in the non-
certified category were actually tender. In the validation study, greater than 85% of the
carcasses in the non-certified category were actually tender (Belk et al., 2000). In
conclusion, the BeefCam™ system appears to have definite promise as an instrument to
accurately ciassify carcasses into “tender” (> 90% accurate) and yield categories based on
video image analysis.

The final commercially tested tenderness classification system is the MARC
Tenderness Classification System, developed at the USDA Meat Animal Research Center.
This system is a direct and automated determination of shear force in beef carcasses and
may be able to perform at commercial chain speed. The MARC system. requires the
removal of a steak from the posterior end of the primal rib within 36 - 48 hours post
harvest, followed by cooking, and shear force determination. This system also includes
image analysis of the steak removed for shear force determination, allowing simultaneous
determination of carcass yield. In fact, research with the MARC system has been reported
to predict retail product yield more accurately than the current USDA yield grade
standards. In other studies, Shackelford et al (1999) used the MARC system to classify 483
beef carcasses in a “simulated” commercial processing environment and accurately (94.4
% overall accuracy) categorized the carcasses into “tender”, “intermediate” and “tough”
groupings. While this system is probably the most accurate tenderness classification
system (since it actually measures shear force), it is also the most labor intensive and most
expensive system because of the product lost during cooking. This has led to opposition
by the larger segments of the U.S. beef packing industry; however, it may have application
in a small to medium sized piant that focuses on producing “branded”, “value-added”
products.

Summary

A number of systems are being developed with potential to accurately classify beef
carcasses based on tenderness. Several of these need continued research and
development (NIR and Biomechanical test), while others like the Wulf and BeefCam™
systems have been utilized in the commercial packing plant environment. These two
systems appear to have the greatest current potential for integration into a “branded”
tenderness program because they are acceptably accurate (> 90%), non-invasive, and
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perform at commercial chain speeds. As beef consumers become more discriminating in
their demand for consistently high quality eating experiences and are willing to purchase
“value-added” products, instrumental assessment of beef tenderness will become an
important asset of the beef industry’s attempts to meet consumer’s demands.
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