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I. INTRODUCTION 
 

The dietary inclusion of ionophore and non-ionophore antibiotics, isolated or combined, can improve 

growth performance of feedlot cattle [1], but their effects on meat quality traits are inconclusive. Proton 

nuclear magnetic resonance (H1-NMR) spectroscopy analyses have been used to characterize the 

metabolites of the meat and, thus, elucidate the differences that may result from different nutritional 

strategies. Therefore, this study was conducted to evaluate the effects of including narasin (NAR) or the 

combination of monensin (MON) and virginiamycin (VM) in the diets of feedlot Nellore heifers on the 

quality traits and metabolic profile of the meat. 

 

II. MATERIALS AND METHODS 
 

Twenty Nellore heifers (21 months old; 344 ± 16 kg initial body weigh) were finished in the feedlot with 

diets containing either NAR at 13 mg/kg of the dry matter (DM) or the combination of MON (28 mg/kg 

of the DM) and VM (40 mg/kg of the DM). After a 67-day finishing period, heifers were slaughtered in a 

commercial packing plant, and L. thoracis muscle samples were collected between the 12th and 13th ribs 

after carcasses were chilled for 24 hours. Fresh samples were analyzed for pH with a portable pH meter 

and color with a MiniScan XE colorimeter. Samples were cooked in an electric oven to an internal 

temperature of 71°C, and Warner-Bratzler shear force (WBSF) was determined by shearing six 1.27-

cm-diameter meat cylinders after samples were cooled to room temperature. Metabolites were extracted 

from 0,2-g muscle samples as described by Silva et al. [2]. Meat quality data were analysed with the 

GLM procedure of SAS, and differences were considered statistically significant at P < 0.05. Metabolites 

were compared by group-level principal component analysis (PCA) score plot, using the web-based tool 

MetaboAnalyst [3]. 

 

III. RESULTS AND DISCUSSION 
 
Except for lightness (L*), that was greater (P = 0.02) in the meat of NAR-fed heifers, all other beef quality 
traits did not differ between treatments (Table 1). These results suggest that the dietary inclusion of 
NAR, as a low-cost alternative to MON+VM, can be used without negatively affecting meat quality. 
Regarding the metabolic profile, 11 metabolites were identified, which were: hypoxanthine, valine, 
acetate, isoleucine, alanine, creatine, lactate, adenosine monophosphate (AMP), anserine, and 
carnosine. Based on the PCA score clustering patterns, considering metabolites profiles, the first and 
second PC explain 67.5% total variance within the data, and the treatments groups tended to be 
differentially clustered (Fig.1). Despite the treatments not directly affecting the quality of the meat, 
alterations in the metabolism of the animal were identified. 
 



 
Table 1. Beef quality traits of feedlot Nellore heifers receiving diets containing either narasin (NAR) or the 

combination of monensin (MON) and virginiamycin (VM) 

Item1 NAR MON+VM SEM2 P-value 

WBSF, kgf 4.80 4.97 0.14 0.57 

pH 5.50 5.55 0.02 0.22 

L* 40.26 38.58 0.51 0.02 

a* 16.01 14.77 0.46 0.19 

b* 8.11 7.17 0.25 0.06 

1WBSF = Warner-Bratzler shear force; L* = lightness, a* = redness, b* = yellowness. 2SEM = standard error of the mean.  
 
 

 

Figure 1. Principal Component Analysis (PCA) score plot of metabolome distribution according to dietary 
treatment. MO+V = combination of monensin and virginiamycin; NAR = narasin.  

 
 

IV. CONCLUSION 
 

The dietary inclusion of NAR, as an alternative to MON+VM, does not affect the quality of the meat, but 

can affect the beef metabolic profile of feedlot Nellore heifers. 
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