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THE EFFECT OF BREED-TYPE AND SLAUGHTER WEIGHT ON MEAT TEXTURE THROUGHOUT AGEING
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Background
Tenderness is one of the most important criteria to evaluate meat acceptability and purchasing decisions. Meat texture is 

affected by the composition, state and interactions of different muscle components, especially myofibrillar and connective tissues 
(Lepetit e t a l., 1986), which can be studied by different textural devices (Campo e t a l., 2000). Chilling rate, ultimate pH and cooking 
temperature have been considered, together with other technological procedures (electrical stimulation, hot deboning, etc), as 
important factors affecting meat textural characteristics (Jeremiah e t a l ,  1997). On the other hand, some intrinsic effects such as 
gender, breed, age or quality grade, have been reported to affect meat texture at one specific ageing time (Touraille and Bayle, 1982; 
Jeremiah, 1996). But these effect have not been thoroughly studied during ageing. Although Campo et al. (1999) and Campo e t al. 
(2000) analyse the influence of breed-type and ageing on meat sensorial and textural properties, little is known about the influence of 
breed-type and slaughter weight on meat quality through ageing.

Objectives
To assess the effect of breed-type and slaughter weight on beef meat texture throughout ageing.

Methods
In two consecutive years, 105 yearlings (54 and 51 respectively) from seven Spanish cattle breeds were studied. They were 

fed in a commercial feedlot with concentrate and cereal straw a d  lib itu m . Within each breed, animals were divided in two groups. 
One of then was slaughtered at 300 kg live weight (light group) and the other was slaughtered at 550 kg live weight (heavy group). 
Slaughtering was performed in an EU-licensed abattoir under animal welfare regulations.

At 24 hours post-mortem, the muscle L o n g iss im u s  th o ra c is  (T7- T10) was excised from the left side of the carcass and 
chopped into 3.5-cm thickness steaks that were vacuum packaged and kept at 2 to 4°C for 1, 7 and 21 days of ageing. Samples were 
then frozen and kept at -18°C until analysis. An INSTRON 4301 was used to assess meat texture by two different devices: Wamer- 
Bratzler (WB) and compression (Campo e t a l., 2000). With the WB, we calculated shear force and toughness; with the compression
device we calculated stress at 20% of compression, which is related with the resistance of myofibrillar component and stress at 80% 
of compression, which is related with the connective tissue characteristics (Lepetit y Culioli, 1994).

The SPSS 8.0 package was used for statistical analysis. Breeds were grouped, according to their productive and carcass 
quality characteristics (Campo e t a l., 1999) into four different groups: double muscle, double purpose, fast growth and rustic type. A 
GLM procedure was performed to analyse breed-type, slaughter weight and ageing time effects and their interactions. Differences 
between groups were assessed by a Duncan t-test.

Results and discussion
Significance of the different effects is showed in Table 1. Breed-type effect was especially significant on values at high 

compression rates (F value = 57.4) and, consequently on collagen characteristics. Slaughter weight effect was not significant at 
compression rate 20%, but it was at 80% and WB values. The effect of ageing time was important (P<0.05) on low compression rates 
and WB values, as previously found by Campo e t  a l. (2000). Interaction between breed-type and ageing time was significant 
(P<0.05) on low compression rates, showing that ageing varies depending on the breed group considered.

G W A G*W G*A W*A G*W*A
Shear force (kg) 6.37** 34.81** 41.35** 14.26** 0.85 0.20 1.51
Toughness (kg/cm2) 4.30** 7.79** 16.61** 10.68** 0.94 0.32 2.50*
Compression at 20% (N/cm2) 6.73** 0.70 6.97** 1.00 5.69** 0.81 0.54
Compression at 80% (N/cm2) 57.43** 6.26* 0.30 5.32** 1.28 0.25 1.49

level.

Table 2 shows the textural characteristics of the four breed-types. In all of then, shear force, toughness and compression rates 
at 20% decreased as ageing time increased, as expected, because ageing affects mainly the myofibrillar component of muscle. 
Compression at 80% was not affected by ageing because the ageing effect on connective tissue is negligible compared with the 
degradation of the myofibrillar structure (Stanton and Light, 1988).

Heavy slaughter weight animals, in double purpose and rustic type groups, had higher compression at 80% values than lighter 
animals, indicating an increment of collagen crosslinking concomitant to an increase of age (Bosselman et a l., 1995). Nevertheless, 
these heavy groups showed lower shear force and toughness values than lighter animals. Therefore, we could consider that cooking
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affected the collagen structure in an important way. However, in the other breed-types (double muscle and fast growth groups) no 
gntficant differences between light and heavy animals were found in practically all the textural characteristics evaluated. 

u 'tterences in animal maturity between breed-types could explain these results.
In light animals the lowest WB and compression values appeared in double muscle animals at short ageing times showing a 

aster tenderisation in this type of animals (Campo et a l . , 2000). Double purpose and rustic groups had the toughest meat in short 
gemg periods but differences between breed types were not so clear at longer ageing times, showing a tendency to homogenate meat 
ttural characteristics with long ageing periods. In heavy animals the rustic type showed the lowest WB values at any ageing time 

However, at short ageing periods the lowest compression 20% rates were for the double muscle animals and the highest for the 
°U PurPOse group. As in light animals, ageing made the textural differences between breed-types became smaller.' In both 
eights, double purpose and rustic animals, more precocious types, had higher compression 80% rates than meat types.

Conclusions
Ageing and slaughter weight are more important effects than breed-type in meat texture assessed by a Warner Bratzler device. 

c h,gh compression rates, and probably due to connective properties, breed-type is more important than slaughter weight. At low 
oppression rates, due to myofibrillar characteristics, weight does not have a significant effect. Ageing produces a reduction of meat 
xtural differences between breed types.
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^_e A T ex tu ra l c h a ra c te r is tic s  o f  f o u r  S p a n ish  ca ttle  b re e d -ty p e s  (m ea n s  a n d  s ta n d a r d  d ev ia tio n s)

Vvariable

Shear force (kg)

Li8ht r°ughncss (kg/cm2) 

ei8ht" ----— _________
im pression  at 20% (N/cm2)

DM

5.92 bA 

(0.63)

2.08 A 

(0.34)

4.77 xA 

(1.17)

im pression  at 80% (N/cm2)
26.18 A

(2.32)

4.67 aA 

(1.46)

1.72 A 

(0.39)

4.56 x 

(0,83)

30.74 A 

(5.94)

4.55 aA 

(0.97)

4.31 x 

(0.81)

29.37 A 

(10.93)

DP

7.86 yB 

(1.41)

2.82 yB 

(0.52)

11.84 bC

(5.49)

43.81 xC 

(7.36)

7.60 yB 

(1.53)

2.63 yB 

(0.53)

6.15a

(2.20)

6.37 yB 

(1.46)

2.26 y 

(0.54)

4.49 a 

(0.94)

40.35 xC 

( 10.20)

41.13 xB 

(8.62)

FG

6.04 bA 

(1.54)

2.11 A 

(0.64)

7.16 bAB 

(3.36)

35.39 B 

(8.62)

4.59 aA 

(1.54)

5.86 ab 

(2.37)

33.12 AB 

(6.29)

21 days
4.26 aA 

(1.65)

4.74 a 

(0.75)

29.95 A 

(5.64)

RU
1 day

8.35 cyB 

(2.24)

3.07 byB 

(0.81)

9.61 bBC 

(3.84)

37.85 xBC 

(9.23)

7 days
6.20 byB 

( 1.86)

2.33 ayB 

(0.78)

38.23 xBC 

(5.91)

21 days
4.95 ayA 

(1.84)

1.92 ax 

(0.65)

41.91 xB 

(5.17)

Shear force (kg) 7.26 bB

(2.20)

5.14 abB 

(1.97)

3.98 a 

(0.91)

6.04 bxAB 

(1.81)

1.46 axAB 

(1.46)

3.87 ax 

(0.96)

5.58 bA 

(2.06)

4.56 abAB 

(0.88)

3.96 a 

(0.70)

5.42 bxA 

(1.28)

3.84 axA 

(1.15)

3.49 ax 

(0.72)

eavj
(i8ht

°ughness (kg/cm2) 

Conimpression at 20% (N/cm2)
6.92 byA 

(2.23)

sion at 80% (N/cm2)
23.15 A 

(3.83)

2.30 bx 

(0.31)

1.77 ax 

(0.46)

1.77 ax 

(0.28)

2.04

(0.67)

2.06 bx 

(0.57)

1.65 ax 

(0.46)

1.81 abx 

(0.39)

4.55 ax 

(0.62)

4.87 axAB 

(0.68)

11.83 bB 

(3.83)

5.79 a 

(2.89)

4.17 aA 

(0.68)

8.82 bAB 

(4.08)

5.26 aB 

(111)
8.95 bAB 

(4 30)

4.45 aAB 

( 0 . 86)

25.61 A 

(9.23)

29.20 A 

(6.67)

55.08 yB 

(15.48)

49.57 yB 

(9.09)

44.22 xB 

(9.21)

31.83 A 
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33.04 A 

(6.89)

32.64 A 

(6.90)

45.98 yB 
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46.71yB
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42.76 xB 

(9.15)

D M -  d o u b le  m u sc le  b re ed -typ e ;  D P - d o u b le  p u rp o s e  b re ed -typ e ;  F G -  fa s t  g ro w th  breed -typ e ; R U .- ru s tic  b re ed -typ e  
a ‘ b. c, d . D iffe re n t lo w e r  ca se  le tte rs  in  the  sa m e  ro w  im p lie s  s ig n ific a n t d iffe ren c es  b e tw e en  a g e in g  tim e  w ith in  e v e ry  w e ig h t a n d  breed - type\ 
x ' y- D iffe re n t le tte r s  in  th e  sa m e  co lu m n  im p lie s  s ig n ific a n t d iffe re n c e s  b e tw e en  w e ig h ts  w ith in  e v e ry  a g e in g  tim e  a n d  b re ed - type  
A ’ B ’ C, D. D iffe re n t u p p e r  c a se  le tte rs  in the  sa m e  ro w  im p lie s  s ig n ific a n t d iffe re n c e s  b e tw e en  b re e d -ty p e s  w ith in  e v e ry  w e ig h t a n d  a g e in g  tin
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