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Animal selection by expected progeny difference influences beef tenderness in bos indicus cattle (#559)
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Introduction
Brazil is the largest commercial cattle producer in the world. However, do-
mestic beef cattle are characterized by low productivity and great variation 
in beef quality (Siqueira et al., 2012). This second aspect can be justified by 
the great Bos indicus fraction found in the genetic base of our cattle. In gen-
erally, Bos indicus present less tender beef and less intramuscular fat when 
compared to Bos taurus (Pereira et al., 2015; Lage et al., 2012), making the 
appreciation of this beef difficult towards the international markets (USDA 
Quality Grade, 2016).
The phenotypic differences related to beef traits can be find within the same 
breed for different pedigree (Smith et al., 2007). That happens as a result 
of the great genetic heterogeneity of the Brazilian herd (Fernandes et al., 
2016), mainly affecting beef tenderness. Thus, the selection of earlier pedi-
grees, presenting superior beef quality can be a profitable investment. For 
this reason, one of the tools used to identify the genetic value of animals is 
the Expected Progeny Difference (EPD).
The goal of this study was to evaluate the mechanisms involved in beef ten-
derness of Nelore cattle progenies from bulls selected by contrasting traits 
for precocity, growth and muscularity, through the EPD as a study tool.
Methods
One hundred and five Nelore bulls (initial weight of 350kg±15kg), 20 months 
of age were confined for 100 days and fed with same diet consisted of corn 
silage, corn grain, ground sorghum, soybean meal, citrus pulp, urea, and 
mineral core. Were selected 32 animals to create the contrasting groups (16 
animals assigned as a low EPD group – LEPD, and 16 animals assigned as 
a high EPD group – HEPD). These animals were selected based on their 
parents EPD, which are divided into two contrasting groups for precocity, 
growth and muscularity (LEPD and HEPD). Longissimus muscle were col-
lected at harvest for analysis of gene expression and frozen in liquid nitro-
gen and stored at −80°C. After, a 24h, chilling period a 2.54 cm thick steaks 
were cut from Longissimus muscle between 12th-13th ribs for Warner-Brat-
zler Shear Force (WBSF) analysis, total collagen content and heat solubility. 
Samples were vacuum packaged and frozen at −18°C until analysis.

The samples were cooked according to AMSA (2015) and the WBSF was 
performed according Wheeler et al. (2001) using a texture analyzer equip-
ment TMS – PRO® (Food Technology Corporation, VA, USA).
Collagen and its heat soluble fraction were estimated from the hydroxypro-
line (OH-Prol) determination (Woessner, 1961). The quantities of OH-Prol in 
soluble and insoluble fractions were multiplied by 7.52 and 7.25, respectively, 
to calculate the collagen content in each (Cross et al., 1973).
RNA was extracted using TRIzol reagent® according to the manufacturer’s 
recommendations. The qPCR reactions were analyzed in Real-Time PCR 
QuantStudio 6. To calculate relative expression, the target genes were nor-
malized to the geometric mean of the GAPDH and β-actin, and the relative 
levels were represented as 2-ΔCt.
The statistical analyses were performed by the proc MIXED SAS® (version 
9.4). The experimental design was completely randomized and were used 
a linear model, including EPD’s groups as fixed effect, and bulls as random 
effect.
Results
The progenies of bulls with contrasting EPD for the precocity, growth 
and muscularity affected beef tenderness (P=0.049; Figure 1). The HEPD 
group presented decreased shear force values when comparing to LEPD 
(72.45±2.54 N and 80.77±3.11 N, respectively).
However, there was no difference in total collagen content (P=0.131) and 
collagen solubility (P=0.098; Figure 2).
Moreover, the groups did not influence the transcript levels of CAST (P= 
0.143), CAPN1 (P=0.432), CAPN2 (P=0.206; Figure 3).
Therefore, to date, there is a lack on the validation of genes in beef of high 
and low EPD progenies. Thus, it is necessary to keep studying these traits in 
Bosindicus cattle under tropical conditions, in order to elucidate the genetic 
architecture of carcass and meat quality of this animals.
Conclusion
Animal selection by EPD influences beef tenderness in Bos indicus cattle. 
The beef produce by HEPD group is more tender than LEPD. The results of 
this study suggest that the groups of different EPD have different physiolog
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ical and molecular mechanisms that contribute to the observed phenotype 
in their progenies. However, this phenotype is not due to the differences in 
expression of the CAPN1, CAPN2 and CAST genes, and by the collagen sol-
ubility. Nevertheless, other proteolytic systems, besides calpain-calpastatin, 
may be involved in meat tenderization (Ouali et al., 2006), such as caspase 
systems (CASP) and heat shock proteins (HSP) (Ouali et al., 2013; Saccá et 
al., 2018) among others.
References
AMERICAN MEAT SCIENCE ASSOCIATION – AMSA. Research 
guidelines for cookery, sensory evaluation, and instru-
mental tenderness measurements of meat. 2. ed. Champaign: 
AMSA, v. 1, 2015.
CROSS, H. R., CARPENTER, Z. L.; SMITH, G. C. Effects of intramuscular col-
lagen and elastin on bovine muscle tenderness. Journal of Food Sci-
ence, v. 38, p. 998–1003, 1973.
FERNANDES JÚNIOR, G. A.; COSTA, R. B.; CAMARGO, G. M. F.; CARVAL-
HEIRO, R.;   ROSA, G. J. M.; BALDI, F.; GARCIA, D. A. ;   GORDO, D. G. M. 
;   ESPIGOLAN, R.;   TAKADA, L.;   MAGALHÃES, A. F. B. ; BRESOLIN, T; 
FEITOSA, F. L. B. ;  CHARDULO, L. A. L. ;  OLIVEIRA, H. N. ; ALBUQUER-
QUE, L. G. Genome scan for postmortem carcass traits in Nellore cattle, 
Journal of Animal Science, v. 94, p. 4087–4095, 2016.
LAGE, J.F.; PAULINO, P.V.R.; VALADARES FILHO, S.C.; SOUZA, E.J.O.; DU-
ARTE, M.S., BENEDETI, P.D.B.; SOUZA, N. K.; COX, R.B. Influence of genetic 
type and level of concentrate in the finishing diet on carcass and meat qual-
ity traits in beef heifers.  Meat Science, v.90, p. 770-774, 2012.
OUALI, A.; GAGAOUA, M.; BOUDIDA, Y.; BECILA, S.; BOUDJELLAL, A.; 
HERRERA-MENDEZ, C. H.; SENTANDREU, M. A. Biomarkers of meat ten-
derness: present knowledge and perspectives in regards to our current un-
derstanding of the mechanisms involved. Meat Science, v. 95, p. 854-
870, 2013.
OUALI, A.; HERRERA-MENDEZ, C. H.; COULIS, G.; BECILA, S.; BOUDJEL-
LAL, A.; AUBRY, L.; SENTANDREU, M. A. Revisiting the conversion of mus-
cle into meat and the underlying mechanisms. Meat Science, v. 74, p. 
44–58, 2006.
PEREIRA, A.S.C.; BALDI, F.; SAINZ, R. D.; UTEMBERGUE, B.L.; CHIAIA, 
H.L.J.; MAGNABOSCO, C.U.; MANICARDI, F. R.; ARAUJO, F. R. C.; GUEDES, 
C. F.; MARGARIDO, R. C.; LEME, P. R.; SOBRAL, P. J. A. Growth perfor-
mance, and carcass and meat quality traits in progeny of Poll Nellore, An-
gus and Brahman sires under tropical conditions. Animal Production 
Science, v. 55, n. 10, p. 1295-1302, 2015.
SACCÁ, E.; OJONG BESSONG, W.; CORAZZIN, M.; BOVOLENTA, S.; PIAS-
ENTIER, E. Comparison of longissimus thoracis physical quality traits and the 
expression of tenderness-related genes between Goudali zebu breed and 
Italian Simmental × Goudali crossbreed. Italian Journal of Animal 
Science, v. 17, p. 851-858, 2018.

SIQUEIRA, J. B.; OBA, E.; PINHO, R. O.; GUIMARÃES, S. E. F.; NETO, T. 
M.; GUIMARÃES, J. D. Testicular shape and andrological aspects of young 
Nellore bulls under extensive farming. Revista Brasileira de Zoo-
tecnia, Viçosa, MG, v. 41, p. 612-617, 2012.
SMITH, T.; DOMINGUE, J.D.; PASCHAL. J.C.; FRANKE, D.E.  Genetic param-
eters for growth and carcass traits of Brahman steers. Journal of Ani-
mal Science, v.85, p. 1377-1384, 2007.
USDA. United States Standards for Grades of Carcass 
Beef, 2016. Disponível em: https://www.ams.usda.gov/grades-stan-
dards/carcass-beef-grades-and-standards Standard Specification for Yield 
Grade.pdf.
WHEELER, T. L.; SHACKELFORD, S. D.; KOOHMARAIE, M. Shear force 
procedures for meat tenderness measurement. Roman L. 
Hruska U. S. Marc. USDA, Clay Center, NE, 2001.
WOESSNER, J. F. The determination of hydroxyproline in tissue and pro-
tein samples containing small proportions of this imino acid. Archives of 
Biochemistry and Biophysics, v. 93, p. 440–447. 1961
. 

 
Figure 2.



Book of Abstracts | Tuesday, 06 August, 2019 | Animal Production

65th International 
Congress of Meat Science 
and Technology

339

Notes

 
Figure 

1.  
Figure 3.


	2019_04_07

	Textfeld 3: 
	Seite 337: 
	Seite 338: 
	Seite 339: 

	HOME 3: 
	Seite 337: 
	Seite 338: 
	Seite 339: 

	HOME 6: 
	Seite 3: 



