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Effect o f animal age on cnil cow beef tenderness

Niels T. Madsen Danish Meat Research Institute, Roskilde, Denmark e-mail: ntm@dmri.dk

Abstract
Pnrnai cuts of beef are marketed to the Danish consumers but complaints about variable tenderness are increasing Insufficient ten' 
is often explained bv the age of the animal a_____ .... , increasing, insutticien iis often pynlaineH hv „ f *  • , , . I ----- auuui vdnduie renaemess are increasing. Insufficient'

dfce, „ r  „  „  5 ? ' l,m  , ,hC “  sd “ t i f c  documentation for this is unclear. H,e purpose of this • 
'“ 1” “ !!". ?”8'“ r S * “ • ” d setfftendinosus muscles in Danish cuTl cows whe.

study

applying optimal slaughter procedures and ageing. Striploins (LD) a n d 7 y e 7 r o u ^ ^ ^ ^ ^

- y*.  < * 4  -  ■ * -  ^
s r  s s r s s  s f v i r  f  t  -

cr“  tend5  « r * - eg- even loins from ien ^
( H S T  0 .4 4 * * * ;  T S T  0 .5 6 * * * ;  W S T  0 . 4 7 * 7 °  C™ y & CCtcd by anlmaI agc Pr°bably due to the higher collagen content of this n1

Methods and materials

^ i Z Z - f u T s  ^  ° f 286 ^  “  deviat™  <*» 39 kg, EUROP

Dîw voltage electrical stimulation with a pulsating current (80 to 85 volt DC, 14 Hz) was applied to the carcasses for periods of 4° 
seconds approximately 10 minutes after stunning. Carcasses were chilled at an air temperature of 10°C so that no part of the carc^

W itf  “  h0UrS afteJ  12 h 0 -  a ft-  stunning the air t e m p e S t  ™ *

1 Ü  5 ch “ S s  Unm”g b” 'ng ““  * *■  A feb*  «"»  «>">8 * * «  ensured an even »<

On the day after slaughter the LD was cut from 12th rib to 3rd lumbar vertebra. Samples were aged for 14 davs at 4»r Then a 6 &

S i » - t r . r S i S t J iz f t S  ZZ rgc
s r c i i o s r  -  -20”c - sr t e '» v “  ™ ^ . z r ^ a r - ^ icooled. Strips of 10 x 20 mm were cut (6 strips per animal) perpendicular to the direction of the fibre bundle The maximum for^ 
required to chew 80% into the strip was registered with a Volodkewich sheai attachment on a Karl Flank 8155™WLD maximuai 
was ate, m e l te d  on samples prepared just as for VLD using a 0,5 mm rectangular edged knife pu lh^hm ughZ m.alTgaW* >#  
1.2 mm. ST was excised along with the LD and aeed the same wav Them n  „... J L  .L_ , . P . S ,n . meal ^  -.r
i 9 mm ST T T  plc^dICU Jusl as I0r VLU using a 0.5 mm rectangular edged knife pulled through the meat against— ¿zszimZszzt. ¡ ¡ r e r . s

Samples for sensoric assessment were thawed for 18 hours at a temperature of 4°C before cooking. LD samples were cut into 23 
steaks and fried to a centre temneratnre nf am,™ n t° n  o r ___ _________ . . . samples were cut mw (fe,^eaks and fried to a centre temperature of approx. 61’C. ST sample*; were oven M -  +
After a rest period of 15-20 min. in alufoil 3 mm slices were served. The test was a sensoric profile analysis f e a taste panel of9

(rn'ota,)' t e S u H l S m l n S T J ? ”  T  T  ,cnd' r“ ss T“'» »>«5 were evaluated: hardness (at Bret bite with
After L  . S m  t ^ c A » ' « -  U  * »  f tAfter each experiment it was checked whether there were differences of opinion between the^ane" members interaction between P3”1

w l ^ ■ ^ s ! ^ i ^ s ^ ,,,l S ^ ,1 wi,h r“ p“ ' ,o in<“v“iual ,,a" 5- ,csB “ a “ iia’biii,y % " re ar° “ni

\¿

S s ^ L i k e w S I t S  tCnf rnCSS 3nd 3g? 7 S T M k d  38 linCar °r qU3dratic if relevant with GLM-procedure in SAS (SASl 1^05;. Likewise correlations to age were calculated with PROC CORR. F

Results and discussion ..
The results of sensoric and mechanical analyses are shown in Table 1. The correlation between VLD and HLD respectively and ^

c ^ l a L y w X s T l f  FCSU tS by thC inStitUtC and iS f°  be CXpeCted With thc variation of material. Shear force (WSf) /correlation with sensory tenderness was about the same level as for LD (TST 0 54” h s t  n d f"  \ i t  . . .  r, ,nrl
moderutety coreclutcd iudtantng ,h „  compreretou ,„d  sheaHug are d S , S  l i  ap'd ^

is probably due to the collagen influence on ST tenderness. The VLD level was surprisingly similar to and not hiSrer V
3  rSg, r  “r r  ,f° r I “ “ " y° Ung t a "S' HLD “ d TLD w m  W  “ " = '« “ 1 < V * n  which t a s  ” 'o the case I 8and TST (0.77 ). Consequently only toughness results are shown in figures.

A linear relationship for sensory tenderness was modelled for LD. Though the model is very poor, it appears that sensory t e n d ^ l "  
iavreeaanevn01 V T  tT *  P° in‘ ^  5 "  " "  2 yCarS’ ^  mechanica»y measured tenderness’in LD, ^ Z H S  £ £ L * *
to LD 5or “ s o?age “  “ “  “  gS’ 1 ^  2' ° Vera11 there SCCmS t0 be li,tlc rcason discriminate cull cow beef with ^

For ST a quadratic model was slightly better (Table 1, Figs. 3 and 4). A linear model for ST indicated that tenderness seems to ^  
about twice as fast for WST and TST compared to LD. WST seems to increase by 0.5 kg per year.
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Tab|(
e Tenderness traits o f  1 8 5  L D  and S T  from cull cows, and the relationship between animal age and tenderness.

Std.dev./min./ max

2.41 /  3.5 /  20.0

2.50 / 4.3 /  21.8

1.35 /  1.8 / 8.3

1.35 /  2.6 /  10.4

2.24 / 7.1 /  22.2

1.16 /  2.4 / 8.6

1 .1 8 /3 .6 /9 .5

Correlation with -

Age

0.09“

0 1 3 I»O.O7

0.30'"

0.31"'

0.40"

0.44'"

0.56"’

VLD

0.58'"

0.52'"

0.49'"

O.13p00*

0.15*

0.10“

TLD

0.49"'

0.46'"

0.89'"

0.33"'

0.34"’

0.31'"

Linear prediction model: 
Trait= a + b x age

0.008

0.018

0.09

0.10

0.16

0.19

0.32

RMSE Estimate

2.41

2.48

1.30

1.29

2.06

1.09

0.98

0 .1 1 “

0.18pOOT

0.22' "

0.22" '

0.47'"

0.27"

0.36"

Quadratic prediction 
model: Trait= a+b2 x age2

0.17

0.25

0.35

RMSE

2.05

1 .0 1

0.96

;iKnjf.XPec,ed to be slightly overestimated due to selection for achieving equal age representation.
a nce le v e ls :  p < = 0 .0 0 1  * * * ,  p < = 0 .0 0 5  * * , p < = 0 .0 5  *

“"clusl,

'  Ani,

ion

, s a'na* a8 e  fro m  t w o  t o  n in e  y e a r s  in f lu e n c e s  te n d e r n e ss  in  L D  fr o m  c u l l  d a iry  c o w s  v e r y  l it t le  a n d  s e e m s  to  h a v e  l im ite d  a p p lic a tio n  

sho |S° rt*n® cr*tcr 'u m > p r o v id e d  th e  c a r c a s s  i s  c h i l le d  g e n t ly  a n d  th e  m e a t  i s  a g e d . C o n s e q u e n t ly  p r im a l c u ts  o f  c u l l  c o w  b e e f  ( l ik e  L D )  
a  n ot b e  d is c r im in a te d  a s  p o o r  q u a lity  d u e  to  te n d e r n e ss  a lo n e .

-
fine113' 3®e  ^o e s  in f lu e n c e  te n d e r n e s s  in  S T  fr o m  c u l l  c o w s  l in e a r ly  or  w it h  a  q u a d ra tic  r e la t io n sh ip  o v e r  th e  a g e  in te rv a l fro m  2  to  

years w h ic h  m a y  b e  d u e  to  th e  c o l la g e n  c o n tr ib u t io n  to  r e d u c e d  te n d e r n e ss

Pyrenees

Dajjj’, ’’ E v a lu a t io n  o f  m e a su r e d  r e fe r e n c e s  fo r  te n d e r n e ss  a n d  s ta t is t ic a l m o d e ls ,  p h a se  4, tr ia l 1 a n d  2. W o r k  nr. 17231/4 18 A u g .  
$4$ cat R e s e a r c h  In stitu te .

85. S A S  s ta t. S A S  in s t itu te  In c . C a ry  N C .

LD Warner Bratzter, 
25

1 2 3 4 5 6 7 8 9  10
Animal age, years

f ig u r e  1.

8T Warner Bratzter, kg 

2S

20

15

10

5

1 2 3 4 5 6 7 8 9  10
Animal age, years

f ig u r e  3 .

LD Toughness, panel 
15

1 2 3 4 5 6 7 8 9  10
Animal age, years

F ig u re  2 .

ST Toughness, panel 

15

10

□ o

1 2 3 4 5 6 7 8 9  10
Animal age, years

F ig u re  4 .
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