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Introduction: Due to the prevailing quantity of dairy cattle in the Polish cattle population, crossbreeding is a
common practice used to improve the bovine meat quality and the profitability of beef production. Crossbreeding
of beef bulls with dairy dams offers a primary advantage such as obtaining a progeny with a higher carcass value
and better eating quality of meat than pure dairy breeds (1,2). Previous researches which compared crossbreds of
the Holstein-Friesian x purebred beef cattle, as well as bulls with steers (3-6) were mostly focused on the estimation
of carcass characteristics, the value of beef cuts, and the quality of obtained meat (texture parameters, chemical
composition, marbling etc.). Meanwhile, many authors have shown that genetic factors and castration might affect
not only carcass features, but also release of hormones, neurotransmitters and enzymes responsible for crucial
biochemical changes occurring in the muscle tissue after slaughter (1,7-8). The dynamics of post-mortem changes
ultimately affects the beef quality (9), whereas the second most important factor influencing the beef flavour
and tenderness, is the duration of ageing process (10,11). The aim of the study was to investigate the course of
glycogenolysis in crossbred bulls and steers and to describe the dynamics of the above biochemical changes
over time (from 45 min. to 48 h). Moreover the relationship of these attributes with beef texture was studied. The
hypothesis that beef from bulls and steers of different crossbreeds required the same ageing time to achieve
satisfactory tenderness was also tested.

Materials and Methods: The study was conducted using semitendinosus muscle of a progeny of Limousin x
Holstein-Friesian (LMx, n=20) and Charolaise x Holstein-Friesian (CHx, n=19) (bulls and steers). Following attributes
were determined: glycogen and lactic acid contents, pH value, ATP breakdown (metabolic rate of nucleotides
R248, R250) and fragmentation of myofibrillar proteins (MFI) at 0.75, 3, 6, 12, 24, and 48h. Texture (Warner-Bratzler
shear force, hardness, springiness, chewiness) was measured 2, 4, 7, and 14 days post-mortem.

Results: Cattle crossbreed did not affect the amount of muscle glycogen, and the castration did not differentiate
it until the 3rd hour post mortem. The application of castration resulted in a beef texture improvement. The
favourable interaction between crossbreeding and castration was found, and the highest Warner-Bratzler shear
force values were observed in CHx bulls whereas the lowest, in CHx steers. Beef obtained from CHx turned out to
be more predestined to short ageing, and from LMx required longer ageing to achieve good tenderness.

Conclusions: Practical application of the above tips may be helpful to reduce time and the overall costs of ageing
process and provide satisfactory beef tenderness. The results obtained suggest that the progress of nucleotide
metabolism expressed as R-value is a good (and better than pH) diagnostic indicator of beef tenderness.

Acknowledgements and Financial support statement: This study was conducted as part of the Project (WND-
POIG.01.03.01-00-204/09) Optimizing of Beef Production in Poland according to the “From Fork to Farm” strategy
co-financed by the European Regional Development Fund underthe Innovative Economy Operational Programme
2007-2013.

Literature:

1. Bellmann, O., Wegner, J., Teuscher, F., Schneider, F., & Ender, K. (2004). Beef versus dairy cattle: a comparison of
metabolically relevant hormones, enzymes and metabolites. Livestock Production Science, 85(1), 45-57. doi:10.1016/j.
livprodsci.2003.12.007

2. Clarke, A. M., Drennan, M. J., McGee, M., Kenny, D. A, Evans, R. D., & Berry, D. P.(2009). Intake, live animal scores/
measurements and carcass composition and value of late-maturing beef and dairy breeds. Livestock Science, 126 (1), 57-
68. doi:10.1016/.livsci.2009.05.017

3. More O'Ferrall, G. J., & Keane, M. G. (1990). A comparison for live weight and carcass production of Charolais, Hereford and
Friesian steer progeny from Friesian cows finished on two energy levels and serially slaughtered. Animal Science, 50(1), 19-
28.doi:10.1017/50003356100004438

4. Purchas, R.W., Burnham, D. L., & Morris, S. T. (2002). Effects of growth potential and growth path on tenderness of beef
longissimus muscle from bulls and steers. Journal of Animal Science, 80(12), 3211-3221. doi:10.2527/2002.80123211x

5. Huuskonen, A. K., Pesonen, M., Kdmarainen, H., & Kauppinen, R.(2013). A comparison of purebred Holstein-Friesian and
Holstein-Friesian x beef breed bulls for beef production and carcass traits. Agricultural and Food Science, 22(2), 262-271.
doi:10.23986/afsci.7781

6. Bogdanowicz, J., Cierach, M., & Zmijewski, T.(2018). Effects of aging treatment and freezing/thawing methods on the
quality attributes of beef from Limousin x Holstein-Friesian and Hereford x Holstein-Friesian crossbreeds. Meat Science,
137(1),71-76. doi:10.1016/j.meatsci.2017.10.015

7. Chriki, S., Picard, B., Jurie, C., Reichstadt, M., Micol, D., Brun, J. P, Journaux, L., & Hocquette, J. F. (2012). Meta-analysis
of the comparison of the metabolic and contractile characteristics of two bovine muscles: Longissimus thoracis and
semitendinosus. Meat Science, 91(4), 423-429. doi:10.1016/j.meatsci.2012.02.026



10.

11.

Animal Tissue Biology

Bourguet, C., Deiss, V., Boissy, A., & Terlouw, E. M. C.(2015). Young Blond d’Aquitaine, Angus and Limousin bulls differ in
emotional reactivity: Relationships with animal traits, stress reactions at slaughter and post-mortem muscle metabolism.
Applied Animal Behaviour Science, 164, 41-55. doi:10.1016/j.applanim.2014.12.009

Rhee, M. S., Ryu, Y. C, & Kim, B. C. (2006). Postmortem metabolic rate and calpain system activities on beef Longissimus
tenderness classifications. Bioscience, Biotechnology, and Biochemistry, 70(5), 1166-1172. doi:10.1271/bbb.70.1166

Sitz, B. M., Calkins, C. R., Feuz, D. M., Umberger, W. J., & Eskridge, K. M. (2006). Consumer sensory acceptance and value
wet-aged and dry-aged beef steaks. Journal of Animal Science, 84(5), 1221-1226. doi:10.2527/2006.8451221x

Laster, M. A., Smith, R. D., Nicholson, K. L., Nicholson, J. D. W., Miller, R. K., Griffin, D. B., Harris, K. B., & Savell, J. W. (2008).
Dry versus wet aging of beef: Retail cutting yields and consumer sensory at-tribute evaluations of steaks from ribeyes, strip
loins, and top sirloins from two quality grade groups. Meat Science, 8(3), 795-804. doi:10.1016/j.meatsci.2008.03.024




	last_03_37
	last_03_38

