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Abstract – Nowadays, consumers are seeking for 

healthier products and the use of natural 

antioxidants is an important tool for improving the 

oxidative stability of beef. However, the use of these 

products may affect sensory properties as aroma, 

flavour and tenderness. This study aimed to evaluate 

the sensory characteristics and acceptance of beef 

from animals fed with different levels of yerba mate 

(Ilex paraguariensis St. Hilaire). Characteristic beef 

aroma/flavour, strange aroma/flavour intensity, 

tenderness, juiciness, flavour acceptance, texture 

acceptance and overall acceptance were evaluated. 

Yerba mate supplement feeding positively affect 

tenderness and overall acceptance of beef, whereas 

flavour was not affected by the presence of yerba 

mate in the diet. Yerba mate may be used in the beef 

cattle diet yielding a tender meat without affecting 

negatively the beef sensory properties. 

 

  

 

I. INTRODUCTION 
 
Yerba mate (Ilex paraguariensis, St. Hilaire) is a 
native plant from South America, and is found in 
southern Brazil, northern Argentina, Paraguay and 
Uruguay. This product can be consumed as a 
beverage and has several industrial uses, as a food 
ingredient in ice creams, gellies and in the 
chemical industry (paintings, soap, medicines and 
deodorants). Yerba mate is rich in phenolic 
compounds (mainly chlorogenic acids and its 
derivatives), and alkaloids like the methyl 
xanthines derivatives [1, 2, 3, 4]. It has been shown 
to present antimicrobial [5, 6, 7], antioxidant [4, 
8 ,9] and anti-inflammatory [10] properties. Yerba 
mate extract has been often used in studies aiming 
to improve the oxidative stability of poultry meat 
[11]. As there is a lack of studies about the 
oxidative stability and quality of beef products 
from animals fed with a diet containing yerba mate, 

herein we report the sensory characteristics and 
acceptance of beef from animals fed with different 
levels of yerba mate in the diet.  
 
II. MATERIALS AND METHODS 
 
Beef from forty-eight Nellore steers with an average 
age of 21 months and an initial weight of 419 kg 
were individually fed during 94 days with the same 
base diet, differing by yerba mate levels (0%, 0.5%, 
1.0 and 1.5% w/w). Diets were composed of corn 
silage and concentrate (60:40 w/w) with 11% crude 
protein and 72% of total digestible nutrients. Diets 
were balanced using 0%, 0.5%, 1.0 and 1.5% w/w of 
Kaolinite (kaolin), an inert ingredient. Animals were 
shipped the day before the slaughter to a commercial 
abattoir and held overnight with access to water. 
Carcasses were chilled overnight at 2°C. At 24 hours 
post mortem, the left half-carcass was cut between 
the 12 and 13th rib and 2.5 cm steaks were collected 
for sensory analyses. Steaks for sensory evaluation 
were vacuum-packed and then stored at -20°C. 
Before the sensory analysis, samples were placed in 
a refrigerator at 5°C overnight and prior to the 
analysis, the steaks for each type of analysis were 
removed from the refrigerator and cooked according 
to the test. For descriptive analysis, five steaks per 
treatment were collected for evaluation. The samples 
were cooked in a Tedesco combined oven model TC 
06 (Tedesco, Caixas do Sul, RS, Brasil) at 170°C, 
until reach an internal temperature of 75°C. For 
sensory acceptance, a pool of samples were made of 
steaks from ten animals of each combination and 
then salted with 1g of salt, pan-fried with soybean oil 
until reach an internal temperature of 75°C and cut 
in the same way of the descriptive analysis. For the 
descriptive analysis, each sample was randomly 
assigned to a ten-member trained taste panel. The 
samples for each panellist were presented in a 



60th International Congress of Meat Science and Technology, 17- 22rd August 2014, Punta Del Este, Uruguay 
 

balanced design assigned by Fizz Software version 
2.41 (Biosystemes, Couternon, France). Eight 
samples were evaluated per session. Attribute ratings 
were electronically collected using nine point 
descriptive scales for beef characteristic 
aroma/flavour (1= extremely bland; 9= extremely 
intense), strange aroma/flavour (1= extremely 
intense; 9= none), tenderness (1=extremely tough; 
9= extremely tender) and juiciness (1=extremely dry; 
9= extremely juicy). For sensory acceptance, 
samples were randomly assigned to 100 non-trained 
panelists, where 2 traits (control and 1.5% mate) 
were analyzed. Attribute ratings were collected using 
nine- point hedonic scales for flavor, texture and 
overall acceptance (1 = dislike extremely; 9 = like 
extremely) The experimental design was completely 
randomized with 4 treatments and 12 replicates, with 
diet as the fixed factor. The data were analyzed by 
ANOVA by XLSTAT software [12]. 
 
III. RESULTS AND DISCUSSION 
 
Results from sensory descriptive analysis are shown 
in Table 1.  Characteristic beef aroma and tenderness 
attributes were clearly affected by the animal diet. 
The control sample showed the highest value 
(p<0.05) of characteristic beef aroma, but no 
difference in the characteristic beef flavor nor 
strange aroma and flavor attributes were found. 
Even though it was expected that yerba mate would 
affect beef aroma and flavor, the sensory analysis 
shown that at the significant level (p=0.05) no 
difference could be noticed. The addition of yerba 
mate in the animal diet indeed affected positively the 
beef tenderness, with the control sample being less 
tender, especially compared to the beef from animals 
fed with yerba mate at 0.5% m/m in the diet. Table 2 
contains the sensory acceptance score results. Flavor 
acceptance was not affected by animal feeding with 
yerba mate. However, in relation to texture 
(tenderness) and overall acceptance, the beef from 
animals supplemented with yerba mate shown to be 
more accepted probably due to its better tenderness. 
The use of yerba mate as an antioxidant in meat may 
has been shown to inhibit lipid and protein oxidation. 
Protein oxidation as the cross-linking of myofibrillar 
proteins may affect tenderness [13] and from that we 
could infer that bioactive compounds from yerba 
mate or their ruminal metabolites could be 
transferred to the muscle tissue improving its redox 
status and preventing protein oxidation.  

 
Table 1. Sensory descriptive analysis of meat from 

animals fed with different levels of yerba mate in the 
diet 

 

 Yerba mate levels 
(%) 

  
s.e.m. 

 
P 

value Attributes1 none 0.5 1.0 1.5 
 
Characteristic 
beef aroma 
 

 
6.5b 

 
6.0ab 

 
6.0ab 

 
5.9a 

 
0.258 

 
0.049 

Strange 
aroma 
intensity 
 

 
8.0 

 
7.8 

 
7.9 

 
7.8 

 
0.291 

 
0.913 

 
Characteristic 
beef flavour 
 

 
 

6.1 

 
 

5.9 

 
 

5.8 

 
 

5.5 

 
 

0.258 

 
 

0.146 

Strange 
flavour 
intensity (off-
flavour) 
 

 
7.6 

 
7.6 

 
7.7 

 
7.6 

 
0.309 

 
0.959 

Tenderness 
 

4.0a 5.0b 4.4ab 4.6ab 0.315 0.020 

Juiciness 
 

5.0 5.2 5.4 5.1 0.271 0.365 

 

1beef characteristic aroma/flavour (1 = extremely bland; 9 = 
extremely intense), strange aroma/flavour (1 = extremely 
intense, 9 = none), tenderness (1 = extremely tough; 9 = 
extremely tender) and juiciness (1 = extremely dry; 9 = 
extremely juicy). 
a,b Mean value in the same row with different superscripts are 
significantly different (P<0.05); s.e.m., standard error for the 
mean value. 
 
Table 2. Sensory acceptance of meat from animals fed 

with diet containing different levels of yerba mate 
 

 Yerba mate 
level 

  

Acceptance 
Attributes 

none 1.5% s.e.m. P 
value 

 
Flavour 

 

 
7.1 

 
7.3 

 
0.217 

 
0.275 

Texture 
 

6.0a 
 

6.8b 
 

0.261 
 

0.002 
 

Overall 
acceptance 

 

6.6a 
 

7.2b 
 

0.216 
 

0.018 
 

a,bMean value in the same row with different superscripts are 
significantly different (P<0.05); s.e.m., standard error for the 
mean value. 
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In Figure 1, the principal component analysis 
shows a clear separation and clustering among 
samples of beef from animals fed with diet 
containing different levels of yerba mate. The 
studied sensory attributes explained 91.92% of the 
variation among the samples. Characteristic aroma 
and flavour were closely related to the control 
sample and tenderness related closely to the beef 
from animals supplemented with 0.5% m/m of  
yerba mate.  
 

 
 
Figure 1. Principal component analysis of the sensory 
attributes and studied traits. ACCB= Characteristic beef 
aroma; AROMEST= Strange aroma intensity; SCCB= 
Characteristic beef flavor; SABEST= Strange flavor intensity 
(off-flavor); MZ= Tenderness; SL= Juiciness 
 

 
IV.  CONCLUSION 
 
Beef from animals fed with diet containg different 
levels of yerba mate were more tender and were 
more accepted by consumers. Other sensory 
attributes such as aroma and flavour were not 
affected by the ruminant diet. Yerba mate may be 
used in the beef cattle diet without affecting 
negatively the beef sensory properties and provide a 
tender meat. 
 
ACKNOWLEDGEMENTS 
 
This research is part of the bilateral Brazilian/Danish 
Food Science Research Program “BEAM - Bread and 
Meat for the Future” supported by FAPESP (Grant 
2011/51555-7) and by the Danish Research Council for 
Strategic Research (Grant 11-116064). The authors 

specially thanks for support given by the technical staff 
and students of Meat Analysis Laboratory (LAC) from 
Embrapa Southeast Livestock. 

 
REFERENCES 
 

1. HECK, C. I.; DE MEJÍA, E. G. Yerba mate tea (Ilex 

paraguariensis): a comprehensive review on chemistry, 
health implications, and technological considerations. 
Journal of Food Science, Chicago, p. 138-151, 2007 
2007.  
2. BASTOS, D. H. M.; ISHIOTO, E. Y.; MARQUES, 
M. O. M.; FERRI, A. F.; TORRES, E. A. F. S. Essential 
oil and antioxidant activity of green mate and mate tea 
(Ilex Paraguariensis) infusions. Journal of Food 

Composition and Analysis, san Diego, v. 19, n. 6-7, p. 
538-543, 2006.  
3. BRAVO, L.; GOVA, L.; LUCUMBERRI, H. LC/MS 
characterization of phenolic constituents of mate ( Ilex 
paraguariensis, St. Hil. ) and its antioxidant activity 
compared to commonly consumed beverages. Food 

Research International, Essex, v. 40, n. 3, p. 393-405, 
2007.  
4. PAGLIOSA, C. M., VIEIRA, M. A.; PODESTÁ, R.; 
MARASCHIN, M.; ZENI, A. L. B.; AMANTE, E. R.; 
AMBONI, R. D. M. C. Methylxanthines, phenolic 
composition, and antioxidant activity of bark from 
residues from mate tree harvesting ( Ilex paraguariensis 

A. St. Hil.). Food Chemistry, Barking, v. 122, n. 1, p. 
173-178, 2010.  
5. DE BIASI, B.; GRAZZIOTIN, N. A.; HOFMANN, 
J.; ARNO, E. Atividade antimicrobiana dos extratos de 
folha e ramos da Ilex paraguariensis A. St. – Hil., 
Aquifoliaceae. Revista Brasileira de Farmacognosia, 
João Pessoa, v. 19. N. 2b, p. 582-585, 2009.  
6. COGO, L. L.; MONTEIRO, C. L. B.; MIGUEL, M. 
D.; MIGUEL, O. G.; CUNICO, M. M.; RIBEIRO, M. 
L.; CAMARGO, E. R.; KUSSEN, G. M. B.; 
NOGUEIRA, K. S.; COSTA, L. M. Anti-Helicobacter 

pylori activity of plant extracts traditionally used for 
treatment of gastrointestinal disorders. Brasilian 

Journal of Microbiology, São Paulo, v. 41, n. 2, p. 
304-309, 2010.  
7. VAQUERO, R. M. J.; TOMASSINI, S. L. R.; 
MANCA, N. M. C.; SAAD, S. A. M. Antioxidant 
capacity and antibacterial activity of phenolic 
compounds from argentinean herbs infusions. Food 

Control, Guildford, v. 21, n. 5, p. 779-785, 2010.  
8. FILIP, R.; LOTITO, S. B.; FERRARO, G.; FRAGA, 
C. G. antioxidant activity of Ilex paraguariensis and 
related species. Nutrition Research, New York, v. 20, 
n. 10, p. 1437-1446, 2000.  
9. SCHINELLA, G.; FANTINELLI, J. C.; TOURNIER, 
H.; PRIETO, J. M.; SPEGAZZINI, e.; 
DEBENEDETTI, S.; MOSCA, S. M. Antioxidant and 

0 

0,5 

1 

1,5 

ACCB 

AROMEST 

SCCB 

SABEST 

MZ 

SL 

-3

-2

-1

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3 4 5

F
2

 (
3

3
.0

7
 %

) 

F1 (58.84 %) 

Biplot (axes F1 and F2: 91.92 %) 



60th International Congress of Meat Science and Technology, 17- 22rd August 2014, Punta Del Este, Uruguay 
 

cardioprotective effects of Ilex brasiliensis: a 
comparative study with Ilex paraguariensis (yerba 
mate). Food Research International, Essex, v. 42, n. 
10, p. 1403-1409, 2009. 
10. TSAI, T. –H.; TSAI, T-H.; WU, W-H.; TSENG, J. 
T-P.; TSAI, P.-J. In vitro antimicrobial and 
antinflammatory affects of herbs against 
Propionibacterium acnes. Food Chemistry, Barking, v. 
119, n. 3, p. 964-968, 2010.  
11. RACANICCI, A. M. C.; MENTEN, J. F. M.; 
ALENCAR, S. M. ; BUISSA, R. S.; SKIBSTED, L. H. 
. Mate (Ilex paraguariensis) as dietary additive for 
broilers: performance and oxidative stability of meat. 
European Food Research and Technology, v. 232, p. 
655-661, 2011.  
12. Addinsoft (2012) XLSTAT Release 2012.2.01. 
Addinsoft, Paris, France. 
13. HUFF-LONERGAN, E.; LONERGAN, S. M. 
Mechanisms of water-holding capacity of meat: The role 
of postmortem biochemical and structural changes. Meat 

Science, v. 71, n. 1, p. 194-204,  2005. 
 
 

 

 


	1 Embrapa Southeast Livestock, São Carlos, São Paulo, Brazil
	3 Chemistry Institute at São Carlos, University of São Paulo, São Carlos, Brasil
	* renata.nassu@embrapa.br
	ACKNOWLEDGEMENTS
	This research is part of the bilateral Brazilian/Danish Food Science Research Program “BEAM - Bread and Meat for the Future” supported by FAPESP (Grant 2011/51555-7) and by the Danish Research Council for Strategic Research (Grant 11-116064). The auth...

