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Tenderness has been noted as the most important organoleptic factor taken into account 
when consumers purchase meat products. Developing a noninvasive method for 
prediction of cooked beef tenderness will aid processors in establishing a ″guaranteed 
tender″ program. The objectives of this study were to determine the accuracy of an on-
line near-infrared (NIR) spectral reflectance system to predict 14 d aged, cooked-beef 
tenderness (Phase I), and determine the combined impact of video image analysis (VIA) 
and the Oklahoma State University (OSU) NIR system on the effectiveness of predicting 
ultimate tenderness of beef Longissimus dorsi (LD) samples (Phase II). In Phase I, 476 
carcasses (258 US Select, 218 US Choice) were selected (d-2) from two commercial beef 
processing facilities. Longissimus sections were NIR scanned following carcass 
presentation to in-plant USDA grading personnel. Longissimus sections were 
individually identified, bagged, and transported to the OSU Food and Agricultural 
Products Research Center, where 2.54 cm thick steaks (n=3) were fabricated. Steaks (d-
3) were individually vacuum-packaged and aged at 4°C for a total of 14 d prior to 
cooking and slice shear force (SSF) analysis. In Phase II, LD muscles (n=51) were 
scanned with the VIA and NIR systems (d-2) in a commercial processing facility. 
Longissimus collection was similar to methods in Phase I. Steaks (n=2; d-3) were aged at 
4°C to 7 and 14 d postmortem prior to cooking and SSF analysis. Wavelength 
coefficients were generated from NIR spectral data and used with VIA and SSF data for 
statistical analysis. Of the Phase I samples, 39 (6.77%) were categorized as being ″tough″ 
(i.e. ≥ 25 kg SSF following the 14 d of postmortem aging period). Of these 39 ″tough″ 
samples, 20 (3.7% error rate) were correctly placed in the 90% certification level. 
Another 10 ″tough″ samples were placed in the 80% certification level (2.0% error rate). 
The overall NIR certified ″tender″ group was 1.67 kg more tender (P < 0.05) than LD 
samples from the non-certified samples. When the NIR predicted samples to be tough, 
10% of the samples were eliminated from the Phase I LD populations at 90% 
certification. The population SSF mean improved in excess of 6.5 kg. Slice shear force 
evaluation by an independent, third party indicated the NIR system was able to 
successfully sort ″tough″ from ″tender″ LD samples to 70% certification levels. Phase II 
tough and tender categories were identified by parameters set up in Phase I. Combining 
the VIA and NIR data in the statistical analysis identified specific independent variables 
that were used in regression analysis. Regression equations generated accounted for over 
90% of the variation in either 7 or 14 d tenderness during the time of online grading. It 
was concluded that NIR scanning offers an in-plant opportunity to sort carcasses into 
tenderness outcome groups for guaranteed tender branded beef programs. 
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