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Prediction of the various beef quality traits

The definition of quality

Intrinsic quality refers to the characteristics of the product itself and includes sensory traits (e.g. tenderness, flavor, juiciness, overall liking), safety, healthiness, convenience, etc.

Extrinsic quality refers to traits which are associated with the product, namely (i) production system characteristics (from the animal to the processing stages including for example animal welfare and carbon footprint), and (ii) marketing variables (including price, brand name, distribution, origin, packaging, labelling, and traceability) 

TERROIR (local area) HUMAN FACTORS (collective set of techniques and customs )

The concepts of designation of origin and geographical indication • Genotyping is performed in a standardized and automated way using robots.

Regional product (with old fame of its geographic name)

INAO

 It should be the same for phenotyping

• For traits with low measurement repeatability (r < 0.95), 2 or 3 independent measurements of the same trait should be obtained on the same samples. • Individuals should be genotyped solely for strongly correlated traits for independent measurements (Barendse 2011).

 In a few words: standardization, automation, high repeatibility.

• 'In the age of the genotype, phenotype is king' (Coffey 2011,

ICAR Meeting).

18 Challenges 1. To have a reference ontology for phenotyping of farm animals shared by international scientific and teaching community. 

To have a language usable by software (data basis management, semantic analysis, modeling…)

To have the traits as generic as possible 4. To have the ontology as efficient as possible and close to technical measurements

To have a structure applied to production targets

ATOL (Animal Trait Ontology of Livetock) The objectives

Animal trait of Livestock

Growth and meat production trait

Stress and welfare

Blood; Muscle ante/post-mortem Glycogen, enzymes, temperature, pH... 

Metabolic changes

Muscle contractions

Quality of meat

Minimum requirements (= thresholds)

easy to understand and implement but rough evaluation (good vs bad).

3. A ranking system from best (rank 1) to worst (rank n), and a summation of the ranks: this is only a 'relative' judgment, comparing alternatives among themselves, and not an 'absolute' assessment.

Conversion of quality traits into value-scores

(e.g. quantitative information on a common scale) which are then compounded (e.g. the MSA system for sensory analysis based on a weighted sum, difficult to do).

Need to combine different criteria of quality. But how?

Etc. 

Biodiversity

Conclusions about multicriteria approaches

 Consumer satisfaction when eating beef involves a complex response based on objective and emotional assessments of the product.

 Scientific research must provide methods to predict, in a reliable manner intrinsic quality traits of beef (as MSA does).

 Scientific research must also provide methods to predict, in a reliable manner extrinsic quality traits of beef.

 Combining intrinsic and extrinsic quality traits by relevant and new methods is a key driver for the future.

-

  of PDO/PGI fresh meat products (all species) in European countries http://ec.europa.eu/agriculture/quality/schemes/eu_pdo_pgi_en.pdf http://www.inao.gouv.fr/ a total of 106 PDO and PGI in Europe for a value of 1 billion € Win-win strategies for sensory quality and welfare issues 2.2. Win-win strategies and trade-offs between environmental value and other Adapted from: http://people.eku.edu/ritchisong/301notes3.htm in SM but not LT muscleThe effects of the markers studied are variable, breed specific and muscle-specific (French and Irish results) Relationships between genetic markers and Meat Quality attributes 13 From G Renand (France) and R Hamill (Ireland) Bernard et al., 2007. J. Agric. Food Chem., 55, 5229-5237 15 Comparison of the same samples between Spain and UK Courtesy from Goeff Nute, University of Bristol Measurement of tenderness is more or less repeatable across countries
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Outline 1. Recent progress to predict beef quality
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2.1. Win-win strategies for sensory quality and welfare issues 2.2. Win-win strategies and trade-offs between environmental value and other beef quality traits 3.

Future research priorities Chiller Marbling score Meat Colour Fat colour and fat thickness Ossification score Eye muscle area Fat thickness

  

	Texture	Meat brightness	Texture	Meat texture	Hump height
		Fat luster	Firmness	Ribfat	Ultimate pH
		Fat texture Lean maturity Kidney fat	
		Fat firmness		Perirenal fat	
		Rib thickness			

Post chiller Ageing time Cooking method Polkinghorne, Thompson, Meat Science, 2010, 86, 227-235. BIOLOGICAL FACTORS (raw material production: varieties, breeds,...) PHYSICAL FACTORS OF REGIONS (geology, pedology, relief, climate, …)

  

Carcass quality trait CARCASS PROCESSING QUALITY TRAIT EXTERIOR CARCASS TRAIT Growth trait BODY SIZE TRAIT BODY WEIGHT GROWTH PERFORMANC E GROWTH PHYSIOLOGICA L INDICATOR Meat quality trait MEAT NUTRITIONAL QUALITY TRAIT MEAT TECHNOLOGICAL AND ORGANOLEPTIC QUALITY TRAIT Muscular system trait INTRAMUSCULAR ADIPOSE TISSUE TRAIT MUSCLE CONNECTIVE TISSUE TRAIT MUSCULAR SYSTEM DEVELOPMENT TRAIT SKELETAL MUSCLE FIBER TRAIT SKELETAL MUSCLE PHYSIOLOGY Hierarchy for growth and meat production trait D Outline 1. Recent progress to predict beef quality
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Win-win strategies for extrinsic and intrinsic quality traits of beef

  

	2.1. Win-win strategies for sensory quality and welfare issues
	2.2. Win-win strategies and trade-offs between environmental value and
	other beef quality traits
	3.

Future research priorities Slaughter: Stress and welfare - A lot of measurements Physiological responses Behavioural responses GC, catecholamines, heart rate... Vocalizations, escape, immobility...

  

Future research priorities Overall quality Acidification Ecotoxicity Eutrophication Environmental quality Global warming Biodiversity Traditions Animal welfare Workload Leisure Social network Quality of life Quality of image Landscape Social quality Financial autonomy Income Economic quality Economic resilience Intrinsic quality Nutritional quality Sanitary quality 30 Sensory quality Flavour Tenderness Juciness Source: R Botreau 1. Analysis by an expert: done

  by traditional butchers. Not transparent, not exhaustive and also not consistent across experts.
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Reviewed byLuning, Marcelis & Jongen, 2002; Grunert, Bredahl, & Brunso, 2004.
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