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Background 

Currently, the beef industry does not have a complete library of terms that describe flavor attributes 
in beef. Beef flavor was generally evaluated as overall flavor intensity. If off-flavors were detected, 
sensory panels would rate them on a subjective, non-anchored way, producing a result that could not 
be replicated by another panel since the flavor attributes were not defined or referenced. As more 
value-added cuts of beef and new beef products are developed, it is imperative that the industry has 
a standardized flavor lexicon to characterize and evaluate the flavor attributes among different beef 
products. 

 
Methodology 

Trained Panel: Six highly trained panelists from the Sensory Analysis Center at Kansas State 
University (Manhattan, KS) participated in the lexicon development. Each panelist had completed at 
least 120 hours of general descriptive analysis training and had a minimum of 1,200 hours of 
descriptive sensory testing, including food products with descriptors similar to those that might be 
found in beef.  
 
Samples: The beef samples were supplied by Texas A&M University to represent variation in animal 
age (young versus mature), cut (strip loin, top butt, top round, tenderloin), USDA quality grade (prime, 
top choice, choice, select, standard), live animal feeding regimen (wagyu, grass-fed), storage type 
(dry-aged, wet-aged, frozen), aging time (long frozen, wet-aged 24 days, wet-aged 70 days), 
packaging type (vacuum-packaged, modified atmosphere, PVC overwrap) and gender (cow, bull).  
 
Sample Preparation: The beef samples were cooked to five levels of doneness (57.2, 62.8, 68.3, 
73.9, and 79.4°C) by oven-roasting, oven-broiling, grilling using electric grill or countertop electric 
charbroiler and stewing. Outside grill was used for selected strip loin samples to capture 
characteristics that resulted from the grilling process using charcoal and/or woodchips. For inducing 
warmed-over-flavor (WOF), a selection of beef samples cooked by different methods were kept 
overnight in the refrigerator and reheated in a conventional or microwave oven prior to evaluation to 
simulate the common techniques used by consumers to warm up left-over food. Some spoilage 
samples were also evaluated for any aromatic characters associated with spoiled beef cooked by 
oven-roasting, oven-broiling, stewing and grilling with both grill types. 
 
Findings 

A total of 36 aroma attributes, 31 flavor attributes and 5 fundamental tastes (sweet, sour, salty, 
bitter and umami) were identified and referenced (Table 1). All of the attributes were 
grouped into two categories: major attributes and other notes. Beef ID, brown/roasted, 
bloody/serumy, fat-like, metallic, liver-like, green (hay-like), overall sweet and all 5 
fundamental tastes were present in most samples and were therefore grouped into the 
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“major attributes” category. The remaining attributes, such as animal hair, barnyard, chemical, old 
leather, cocoa and cooked milk were grouped as “other notes” and only present in certain samples. 
 

 
 
Implications 
 
The focus of the beef industry has been mainly to assess beef tenderness and juiciness and ways to 
improve beef texture. Both the industry and academia uses the AMSA (1995) guidelines to assess 
the flavor of beef, which is a good starting point but it is not comprehensive. As of now, the 
beef industry does not have a standardized flavor lexicon that can be used and it is vital that 
the industry be able to systematically identify flavor attributes present in different beef 
products and quantify attribute intensity to determine which attributes drive consumer 
satisfaction or dislike. 


