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Introduction: Finishing cattle on barley grain-based diets is the norm on the Canadian prairies [1]; however, corn 
grain finishing is growing due to development of new varieties adapted to low-luminosity and low-temperature 
conditions [2]. Additionally, barley and corn blended diets have been proposed to support least cost ration 
formulation, and take advantage of greater rates of starch bypass from the rumen, which could improve energetic 
efficiency and marbling fat [3,4]. Nevertheless, there is some controversy over effects of grain type fed on flavour 
and their association with volatile profiles [5-7], and no data are available for comparing meat from barley, corn, 
and blended grain-fed cattle. The objective of this study was to evaluate the effect of feeding barley, corn and a 
barley/corn blend on beef palatability and volatile compounds.

Material and methods: Bone-in ribeyes (6th-12th ribs) from barley (n=29), corn (n=27) and blended (50:50; 
n=29) grain-fed steers were collected and aged for 15 d at 2°C. After ageing, four 25-mm steaks (8th-12th ribs) 
were fabricated from each ribeye and assigned for analyses: 1) fatty acids using gas chromatography; 2) volatile 
compounds using a stir bar sorptive extraction coupled with thermal desorption-gas chromatography-mass 
spectrometry; 3 and 4) flavour profile and descriptive sensory attributes performed by a 9-member trained sensory 
panel. Flavour and volatile profiles were categorized as presence/absence and descriptive sensory attributes as 
negative/positive, and a Multiple Correspondence Analysis (MCA) was performed using the software R-Project. 
Fatty acid data were conducted using the SAS MIXED procedure.

Results: The MCA (Dim 1 and 2, 53%) separated meat from pure and blended grain-fed cattle. Meat from blended 
grain-fed cattle was linked to volatile compounds such as (E, E)-2,4-decadienal, hexanal, 1-octen-3-ol, fat-like and 
rancid flavours, stale-cardboard, metallic, cruciferous, and fat-like aroma descriptors, and negative categories 
for flavour intensity (FI), off-flavour, and tenderness. A possible combination of linoleic and linolenic acids in the 
blended diet, lower rumen pH and incomplete biohydrogenation of blended grain-fed polyunsaturates could 
have increased (P≤0.05) long chain n-6 fatty acids (LCFA) in meat from blended grain-fed cattle, leading to 
accumulation of oxidation products. The Dim 3 (8.9%) discriminated meat from corn and barley grain-fed cattle. 
Meat from barley grain-fed cattle was mainly linked to alkanes and beef positive FI, whereas meat from corn 
grain-fed cattle was associated with pyrazines in addition to aldehydes related to n-6 LCFA oxidation, and stale-
cardboard aroma.

Conclusion: Use of MCA was able to separate meat from barley, corn, and blended grain-fed cattle, the latter 
being linked to some aldehydes and alcohols from polyunsaturated fatty acid oxidation, undesirable aromas 
and flavour descriptors, and negative categories for descriptive sensory traits. Meat from barley grain-fed cattle 
showed better flavour/volatile profiles. Even though feeding blended grain diets may at times be economically 
feasible, the interaction between grain-fed types leading to oxidative instability may be an unanticipated outcome, 
and thus deserves further attention.
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