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Abstract – Nowadays, among palatability traits, meat 

tenderness is the primary determinant of consumer 

satisfaction. However, the use of additives like beta-

adrenergic agonists in order to increase muscle mass 

deposition can lead to damage of meat palatability 

traits, especially tenderness. Therefore, the objective 

of this study was to evaluate the effects of zilpaterol 

hydrochloride and postmortem aging in the 

palatability traits of meat from Nellore heifers. 

Seventy-two Nellore heifers were fed in a feedlot 

system during 135 days. Heifers were divided into 

two treatment groups: Control (C) and Zilpaterol (Z) 

in a randomized block design. Zilpaterol was 

administrated during the last 30 days of feeding, 

allowing 3 days of withdraw before slaughter. 

Twenty-four hours after slaughter, four steaks from 

each animal from Longissimus muscle, after the 12th 

rib, was collected, vacuum packed and aged for 0, 7, 

14 or 21 days to texture, juiciness, aroma, beef flavor 

and off-flavor analysis by a trained panel. Zilpaterol 

did not change beef flavor, off-flavor nor aroma; 

however the meat from animals fed zilpaterol had 

lower tenderness score in all aging times (P<0.05). 

Zilpaterol decreased (P<0.05) juiciness after 0 and 14 

days of aging. In conclusion, zilpaterol decreases the 

meat tenderness and juiciness depending on the aging 

time on the sensorial test. 
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tenderness. 

 
I. INTRODUCTION 

 

In recent years, meat palatability has become 

important to consumer satisfaction. Meat 

palatability is defined as the tenderness, juiciness 

and flavor of cooked meat products [1]. The growth 

promoters, such as beta-agonist, has been use in 

beef cattle to increase the muscle mass deposition 

and consequently improve the cattle performance. 

Zilpaterol hydrochloride (ZH) is a beta-agonist 

largely use in USA to improve muscle growth and 

subprimal yield. The effect ZH on meat quality and 

palatability has been documented in Bos taurus 

cattle [2, 3, 4, 5]. However, there is no data shown 

the effect of this product on meat quality from 

Nellore cattle. There is several differences on 

growth and growth composition between the 

genetic groups, Nellore reaches the point of 

slaughter later than breeds such as Angus and 

Hereford, with low degree of fat thickness, and 

marbling [6, 7], a common situation in Brazilian 

herds. Therefore, the aim of this study was to 

evaluate the effects of zilpaterol hydrochloride (ZH 

- MSD Brazil) and postmortem aging on 

palatability traits of meat from Nellore heifers. 

 

II. MATERIALS AND METHODS 

 

Seventy-two Nellore heifers, with 267 kg of BW 

and 18 months were fed in a feedlot system during 

135 days. Heifers were divided into two treatment 

groups: Control (C) and Zilpaterol (ZH), which 

received the same diet containing 14% crude 

protein, and formulated with corn silage, ground 

corn, soybean meal and mineral premix. The ZH 

group received zilpaterol hydrochloride (Zilmax®) 

at 8.3 mg/kg dry matter. Heifers were allotted to 18 

pens and assigned to a randomized block design. 

Zilmax was administrated during the last 30 days of 

feeding, allowing 3 days of withdraw before 

slaughter. All animals were slaughtered in a 

commercial plant, according to proper welfare 

guidelines. After twenty-four hours, four steaks 

from each animal from Longissimus muscle was 

sampled, vacuum packed and aged for 0, 7, 14 or 

21 days to  sensorial texture, juiciness, aroma, beef 

flavor and off-flavor analysis by trained panel. The 

sensorial analysis were performed using a panellist 

score by a trained eight-member sensory panel [8]. 

Eight sessions were performed, including four 

training sessions, one blank test and analysis of the 

samples in the three last sessions, previously 

described by Cônsolo et al. [9]. Steaks were thawed 

(4 °C), roasted in an oven equipped (F01; Flexa de 

Ouro Industry, São Paulo, Brazil) with a thermostat 

adjusted to 170 °C and their internal temperature 

was monitored individually. Roasted steaks were 

cut immediately into 1-cm cubes which were 
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transferred to glass flasks with metal lids. A yogurt 

maker equipped with a thermostat adjusted to 40 °C 

was used to keep the samples warm until the time 

for analysis. The samples were analyzed in 

individual booths under controlled conditions of 

light and temperature. A ranking test was used for 

tenderness, juiciness, beef aroma, beef flavor and 

off-flavour of the samples on an 8-point scale, 

where 8 = extremely tender, juicy and intense, and 

1 = extremely tough, dry and absent [8]. The 

statistical analyses were conducted using SAS, 

version 9.1.2 for Windows. Scores obtained were 

compared by Mann-Whitney test within PROC 

NPAR1WAY. 

 

III. RESULTS AND DISCUSSION 

 

There were no differences between steaks from 

heifers fed C and ZH diets for aroma, beef flavor, 

and off-flavor (P>0.05, Table 1). Other data suggest 

that ZH affect largely tenderness and juiciness, with 

no changes on beef aroma or flavor [10, 11]. 

 
Table 1. Effects of zilpaterol hydrochloride (ZH, mg/kg 

DM) on sensorial analysis 

Trait 
Diets 

SEM P-Value 
C ZH 

Aging 0 d     

Aroma  5.77 5.88 0.10 0.677 

Beef flavor 5.77 5.94 0.08 0.362 

Off-Flavor 1.55 1.38  0.12 0.603 

Aging 7 d     

Aroma  5.88 5.88 0.07 1.000 

Beef flavor 5.94 5.77 0.10 0.408 

Off-Flavor 1.55 1.50  0.10 0.796 

Aging 14 d     

Aroma  6.22 5.87 0.08 0.096 

Beef flavor 5.88 5.87 0.14 0.967 

Off-Flavor 1.72 1.5  0.14 0.529 

Aging 21 d     

Aroma  6.05 6 0.10 0.831 

Beef flavor 5.72 6 0.07 0.159 

Off-Flavor 2.11 1.5  0.15 0.143 

 

For tenderness trait, the ZH decreased 36% of steak 

tenderness compared to control diet (6.07 and 3.84 

panellist score average for C and ZH respectively, 

Fig. 1). The lower tenderness for animals fed ZH 

can be due to the beta-agonist effect in increasing 

muscle hypertrophy by reducing protein 

degradation [12]. The decreased protein 

degradation is likely modulated by elevation of 

calpastatin, suppressing m-calpain, resulting in 

greater muscle growth and consequently decrease 

on meat tenderness [12]. 

The postmortem aging is considered an important 

technology to increase tenderness. Panellist 

tenderness scores were significantly improved with 

the use of postmortem aging independently of the 

treatment (Fig. 1). However, in all aging times, 

tenderness scores were lower for ZH than for C 

steaks. Several studies report a lower tenderness in 

steak from animals fed ZH compared to control diet 

measured by Warner Bratzler Shear Force (WBSF) 

or sensory panel [13, 14]. Some authors reported 

that postmortem aging >14 days decreases 

tenderness disparities between steaks from cattle 

fed ZH and control [15, 16]; however, these results 

are inconsistent for cattle fed ZH [17, 18, 19], and 

was not observed in this trial. 

 
Figure 1. Effect of zilpaterol hydrochloride and aging 

times on meat texture. 

 

 
 

As well as tenderness, juiciness is also an attribute 

valued by most consumers. The present study 

reports a decrease on juiciness trait depending on 

aging time, because only at 0 and 14 days of aging, 

ZH decreased juiciness compared with control (Fig. 

2). There is a contradictory result in the literature 

about juiciness correlated with animals fed ZH, 

because this attribute depends on aging time, meat 

fat content, physiological, and psycological factors 

inherent to individual tasters. Hilton et al. [13] 

reported that trained panelists rated steaks from 
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cattle fed ZH lower for tenderness and juiciness. 

Brooks et al. [3] reported a tended to decrease 

juiciness and decreased tenderness scores when 

animals were fed ZH compared to control. 

Similarly, Garmyn et al. [10] found that overall 

tenderness and sustained juiciness scores were 

reduced due to ZH supplementation. In the other 

hand, Mehaffey et al. [14] reported no impact on 

consumer scores for juiciness of meat from beef 

animals fed 20 d ZH treated and aged for 21 d 

postmortem. 

 

 
Figure 2. Effect of zilpaterol hydrochloride and days 

aging on meat juiciness. 

 

 

 

IV. CONCLUSION 

 

Nellore heifers fed zilpaterol hydrochloride had 

decreased on meat tenderness regardless of aging, 

and decreased on juiciness at 0 and 14 days of 

postmortem. 
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