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Muscle characteristics and beef quality
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2004-2008 BIF-Beef
2007-2008

LifeGrid

Bif-Beef
Data Warehouse

~ 4,200 animals - ~ 220,000 data

MySQL

Gemqual
437 animals - ~ 50000 data

xls

Qualvigene
3355 animals - ~ 115000 data

db2 - xls

Mugene
~ 100 animals

xls

Completed experiments

Queries

Statistical
analysis

Data Warehouse, Integrative Biology and Beef Meat

FiLiCol
~400 animals - 428 var.

~50,000 data

Rearing
xls - mdb

Abattoir
xls - mdb

Laboratory
xls - mdb
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Access
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37  
experiments

~ 220,000 data

569 variables

Age 1 -120 mois > 4000

Muscle

Longissimus thoracis (LT)
Semitendinosus (ST)
Triceps brachii (TB)

Rectus abdominus (RA)

> 4000
> 1300
> 500
> 200

Sex
Entire Males (M)

Steers (C)
Females (F)

> 4000
> 600
> 1600

Breed

Blonds d’Aquitane (BA)
Charolais (CH)
Limousine (LI)

Montbeliard (MO)
Others

> 1000
> 2000
> 2000
> 450
> 900

The Whole Data Base



Extracting data : Query definition

Tools bar

Selection of

• experiments
• variables
• animals

Table frame



Extracting data: Result



Data analysis

Data
management
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Example : shear forces

FILICOL14 daysrawShear forcecisJ14

GEMQUAL10 daysrawShear force : maximum load on raw meat 
10dcisJ10

GEMQUAL10 days80°C waterbath to 78°C internal 
temp.WB : Maximum load on cooked meat 10dWBJ10

GEMQUAL2 days80°C waterbath to 78°C internal 
temp.WB : Maximum load on cooked meat 48hWBJ02

QUALVIGENE14 daysGrilled to 55°C internal temp.WB : EnergyWBJ14nrj

QUALVIGENE14 daysGrilled to 55°C internal temp. WB : Maximum load WBJ14

baseageingcookingmeasurementvariable

Difficulties associated with the fusion 
of pre-existing smaller databases
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Gemqual
(437 young bulls 
from 15 breeds)

FiLiCol
(201 young bulls, 
steers or heifers 

from 6 breeds)

IMF

Data are 
centredR=0.27

R=0.27

R=0.25

An example of application: relationships 
between flavour and intramuscular fat content (IMF)

Breed and /or sex both induce 
variability in flavour and IMF 
content and hence a positive 
relationship between these two 
variables. 



Relationships between flavour and 
intramuscular fat content (IMF) within the Charolais breed

Steers

Females

Young bulls

Charolais (Filicol)

Flavour

The positive relationship between flavour and IMF appears mainly for young bulls

Young bulls Charolais (Filicol)

Flavour

Intramuscular fat level (mg/g)
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Qualvigene :
R = 0.04

NS

1111 Charolais young bulls of 
the same age (14-17 months)

IMF

Gemqual :
R = 0.33

t

31 Charolais young bulls of the 
same age (14-17 months)

Relationships between flavour and 
intramuscular fat content (IMF) in Charolais young bulls

IMF

FiLiCol :
R = 0.58

**

21 Charolais young bulls of 
various ages (14-25 months)

14 months of age

18-25 months of age

Age induces variability in flavour and IMF and hence a positive relationship 
between these two variables 
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Relationships between flavour and 
intramuscular fat content (IMF) in Charolais young bulls

Age does induce increase in 
both flavour and intramuscular 
fat level



There is no relationship between intramuscular fat 
level and flavour of beef in homogeneous 
populations of beef cattle.

However, age, breed or sex induce variability in 
flavour and intramuscular fat level.

Therefore, flavour may be related to intramuscular 
fat content in heterogeneous populations of cattle 
(which vary for breed or age).

Conclusions



Next steps :

• To analyse other types of relationships
• To merge the database with others
• To open the database to new partners
• To identify laws between variables from the literature
• To setup experiments to complete the 

database and underline new laws
• To set up a repository of measures: a restricted number of

variables the definition of which would be accepted in Europe
or in the world

Future of the project


