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( Eating quality in Eanisn 

L.Buchter*

cattle as related to sex and age.

Introduction

The beef cattle population in Denmark consists mainly of Red Danish and Danish 
Friesian, both of which are dual purpose breeds. Traditionally the main emphasis 
has been placed on milk production and the production of high quality 250 kg live 
weight skimmilk fed calves for export.

An official grading system for all male animals was introduced on a trial basis from 
April 1st this year in order to improve the confonnation of carcasses as this is the 
major quality criterion in the beef trade at present.it could also be foreseen that 
some sort of grading of meat cuts for retail sale might be required.

The Danish Meat Research Institute has a great deal of information from calves and experi­
mental young bulls and steers, but only few experiments have involved determinations 
of the eating quality of commercial beef. This paper describes the results obtained 
in the first systematic experiment to investigate the eating quality in different com- 

• mercial categories of beef.

Experimental

A total of 119 commercial animals were bought and slaughtered by a major beef plant.The 
'animais represented the average quality available on the market of the categories shown m 
Table 1. 20 young bulls from the progeny testing station "EGTVED “ formed a reference 
group.

Table 1. Experimental material

Category
No.
of

animals
Breed

Approxim­
ate age Live

weight
Dressed 
weight (kg)

"EGTVED" young bulls 20 12 months 449 256
— J Young bulls 20 r— 2 years 573 313
<  
( )

Steers 20 D
* co D  1¿2 - o  years 592 323

ULI
Heifers 20 O 2- 2 \  years 466 248
Cows I 20 U _ 25-3 years 499 256
Cows 11 19 on 3-5 years 563 284

U Cows lil 20 ca
O

5-7 years 617 292

The carcasses were ch'ilied at 6°C  for 24 hours and stored af 4°C  according to the Institute's 
experimental program (Buchter, 1970). 2-3 days after slaughter the right sides were dissec>e  ̂
into muscle, bone and fat. Three different cuts were investigated from each animal »These
cuts were chosen to represent different carcass positions and different muscle vypes with 
regard to the content of connective tissue and to whether the muscles had primarily ht
or dark muscle fibres. These cuts were the semitendinosus and triceps brachii muscles and P° 
of I ongissimus dorsi. These muscles were vacuum packed and aged at 4 °C  to 13-14 days p05' 
mortem. After ageing the muscles were sampled and analysed as described in Figure 1.
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1. Sampling of muscles

Th
Vertebra Lumbar vertebra

12 i y ’ T T T T T ô  "  '

shiiri *-4-t

M.
■>emitendinosus (thigh muscle)

M. Triceps Brachii (sltoulder muscle)

A = Minced for analysis of fat ec f..

F — 2 cm slice vacuum packed for
colour measurement on Elrepho.

K ~ 6 cm siice cooked in v/afer to a
centrefemperature of 70°C . 10 x 20 mm 
fibre-parallel strips v/ere then cut out 
for objective measurements of tenderness,

I j  ~
S = Repacked in vacuum bags and frozen or 

- 40°C until used for taste panel.

0 b:e
Uniy IVe measurements of the tenderness (consistency value) were performed on an In s tro n  
V0|odkQ| Jesting  Machine fitted with a pair of rounded wedges similar to wedges jsed on the 
V/t̂ ich f WiC  ̂ Apparatus. The consistency values were calculated as the average force in kg 

M be applied before the wedges had bitten through 8 mm of the 10 mm high (20 
/lcie) fibre-parallel strips.

W e  p
Mde sp ne evc,luation took place on steaks prepared by frying without addition of fat. 23 mm 
W tQ . lces v/ere sawn from the frozen samples. After thawing the slices v/ere placed on a 170°C 
for e plate and fried for 12 minutes for the longissimus dorsi muscle. 14

 ̂ S' rr'ltendinosus muscle, a^d 16 minutes for the triceps brachii
m u s c l e .  14 minu te s  

m u s c l e ,  t h e s e  w prp
od
f W 8eS Scored the samples for fried colour, flavour, juiciness, tenderness, and total im- 

n °n  a J. K _ c

“°  the centre of the steaks just turned from light pink to grey. A pane! of 8 pvno r j r*■ —

a hedonic scale from + 5 to - 5

~~r-—-~Pr fat. A ll categories had a fairly low intramuscular fat content (Table 2). The
Vo

In

un ®1 fers, ancj cov/s had an average of 2 .5 %  in the loin muscle, while the commercial
ulk had as little as 1. 1%

Qrder toJemess . evc^Uate the influence of the fat content on the tenderness, the panel scores for 
% \y . Ir) fhe loin muscle v/eie plotted against the %  fat in the same muscle. A lav/ butTk ' si • m u s o i e  w e i e  p i u n u u  u g u m s r  m e  vo l u r  m  m e  same muscie. m  i q w  Dur

"*btesbni|^Can  ̂ correlation was found v/hen all seven categories were considered (r-'uO.S).
values" above which samples-with a higher %  fat mostly received tendernessnr, ̂ ^   ̂~ urn „m jumj/iww' »mu / kj iui m^i l y  lOOtlvtu ICIIUCIIH

° r- beife Gr t̂ an ~ 1 point, increased from 1.5-2 .0%  for young bulls and steers, to 2-3c
G|fers -nd cows 1, and to 3-4% for the older cows.
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'E G T V E D C O M M E R C 1 A  L

c l e P r o p e r t y Y O U N G
BULLS

Y O U N G
BULLS

STEERS HEIFERS COW 'S
1

C O W S
II

C O W S
III

X s X s X s X s X s X s

CO
*1€> %  F a t 1. 6*  0.5 1 . 1 * 0 .5 2 . 8* 1 . 1 2. 5* 1.3 2.3* 0. 8 2 . 5* 1.1 2 . 5* 1.0

O
Q

Oc C o lo u r  R5 3 5 14. 1* 1.0 12. 3* 0.6 1 1 . 1 * 0 . 6 10. 5* 0.8 - 10.4* 0.6 10. 4* 0.6
to
Z D

5
C o n s is te n c y  kg 9. 643.9 9. 6*2.4 6 .5* 1.9 8.4*3 . 6 8.3* 2.1 9.9*3 . 6 11. 2* 2.7

to
•0

0z
0

0
c
0c_

F la v o u r

J u ic in e s s

1. 5* 0.8 
1. 7- 0.6

- 0 . 1 * 1 .4 
2. 0* 0.7

0. 4* 1.5 
2 . 1 * 0 .9

0 . 0* 1 . 2  

2. 3*0. 6

0. 5* 1.5 
2 . 5* 0. 6

0. 4* 1.3 
1.9* 0. 6

1 . 1 * 1 . 1  

1.9* 0. 6
— 1

8
T enc_ -rnes ' 0 .9* 1.9 - 0 . 2 * 1 . 6 2. 0* 1.5 1. 6* 1.7 0 . 6 * 1 . 6 - 0. 3* 1.2 - 0 . 6* 1 .4
T o ta l im p ressio n 0. 9- 1.2 - 0. 5* 1.3 0 . 6 * 1 .4 0 . 2 * 1 . 1 0 .3* 1.5 - 0.3* 1.0 - 0 . 1 * 1 . 1

V*u %  F ot 1. 2- 0.5 0. 9* 0.2 2 . 6* 0 . 8 2 . 6 * 0 . 8 2. 2* 0.7 2 .7* 0.9 2. 4* 0. 8
X
U

0c C o lo u r  R5 3 5 13. 6*0.7 12. 5* 0.8 11. 1* 0.4 i : . 3*0.5 10. 9*0.4 10. 6* 0.4 10. 5* 0.4
s*a

< C o n s is te n c y  kg 9.2* 1.3 11. 8* 1.4 9 . 5* 1.3 1 0 . 2 * 1 . 6 10. 6* 1.5 11. 0* 2.4 1 2 . 0 * 2 . 8

too_LU F la v o u r 0 . 6 * 0 . 6 - 0 . 6 * 1 . 2 - 0 . 6 * 1 . 1 - 0 . 8* 1 . 2 - 0 . 2 * 0.9 0 . 0 * 1 .4 1 . 0 * 0 . 8
U DQ- J u ic in e s s 1 . 1 * 0 . 6 1 . 2 * 1 . 1 1. 5* 0. 6 1 . 6 * 0 . 6 1 . 5* 0.6 1.4* 0.5 2 . 1 * 0 . 6

O
T e n d e rn e ss 0 . 3* 1.1 - 1. 2* 1.3 - 0. 5* 1.3 - 0 . 3* 1.1 - 0. 9* 1.3 - 1 . 3* 1.0 - 1. 4* 0. 8

h- T o ta l  im p ress io n 0 . 2 * 0 .9 - 1 . 1 * 0 . s - 0. 8* 0.9 - 0 . 8 * 1 . 1 - 0. 7* 0.9 - 0 . 8* 1 . 1 - 0 . 6 * 0 . 6

s %  F a t 1 . 1 * 0 . 2 1 . 0 * 0 .3 2 . 0* 0 . 6 1. 5* 0.4 1 . 6 * 0 .4 1 . 8* 0 .4 1. 5* 0.5
sto
0z

0C
<

C o lo u r  R5 3 5  

C o n s is te n c y  kg

18. 0* 1.4 
8 . 8 * 1 .5

14. 9* 1.1
10.9* 2.0

12. 4* 1.4 
9 . 8* 1.2

13. 5* 1.4
10. 5* 1.1

13. 2* 1.1 
11. 0* 1.4

1 2 . 0 * 1 . 0  

12.6* 1.3
1 2 . 8* 1 . 0  

13. 0* 1.8
CDz "a! F la vo u r 0. 4* 0. 6 - 0. 5* 0.9 - 0. 7* 0.9 - 0 . 6 * 0 .9 - 0 . 4* 1.0 - 0.6* 1.3 0. 3* 0. 8
►—
$

0a. J u ic in e s s 0. 3* 0.7 0. 9* 0. 6 0 . 6 * 1 . 0 1. 0* 0.7 0 . 8* 0 .5 0. 7* 0. 8 0 . 8 * 0 . 6
UJ
to 0 T e n d e rn e ss 0 . 2 * 0 .9 - 0 . 8* 1 .3 - 1. 5* 0. 8 - 1. 0*0.9 - 1 . 6 * 1 . 2 - 2.5* 0.7 - 2. 6* 0.7

T o ta l im p ressio n - 0 . 2 * 0 . 8 - 1 . 1 * 0 . 8 - 1. 4* 0.7 - 1 . 0* 0 .7 - 1 . 0* 1 . 1 - 1.7*0. 8 - 1. 5* 0.4

Whether or not such "threshold values" do exist and are reliable enough for practical 
purposes have to be confirmed by further experiments. It is, however, important to no* 
tice that the majority of the animals in this experiment,with the exception of the steers, 
contained less intramuscular fat than the suggested "threshold values".

Fresh meat colour. The colour values are shown in Table 2.. A higher f’ 3̂5 value indicates 
a lighter meat colour, end a difference of 1 to 2 units can be seen by a trained eye. 
Practical aifferences in meat colour were only found for the young bulls. The 12 months 
old EGTVED, young bulls had the lightest colour in all three muscles. The commercial 
young bulls (2 years) had also a lighter meat colour than the steers, heifers, and cows, 
but from 2 years and upwards the meat darkened only slightly with increasing age. No 
correlation was found between meat colour and tenderness in this experiment. The emphasis 
placed on meat colour by the trade to predict the qualify of the prepared meat is not 
confirmed by these results.

Taste-panel "esults. The panel's scores for total impression of steaks from the longisslmus . 
dorsi muscle were highly correlated with flavour scores (r.v0. 8) and tenderness scores (f'-*®' 
and indicate the importance of these two factors. Off-flavour are very seldom found in 
young bulls from "EG TVED ", but as these animals are still very young and only have a l ° ’v 
intramuscular fat content the beef flavour is not fully developed. The panel's flavour scoF&' 
of 1.5 points for the loin muscle is, therefore, typical for these animals when judged as 
beef. The average flavour scores for loins from the commercial animals cannot, however, 
be considered satisfactory (Table 2, Figure 2).

<■ .  f .  .
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Table 2. Results of analyses and taste testing
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F*̂jguie 2, Distribution diagrams for taste panel scores for flavour and tenderness

Eg TVED"

" ^ tve D'

Young bulls 
Young bulls 
Steers 
Heifers 
Cows I 
Cows II 
Cows III

Young bulls 
Young bulls 
Steers 
Heifers 
Cows I 
Cov/s II 
Cows II!

■ïïïiîe Panel Scale

Flavour in M.Longissimus dorsi

' 'r"T7 ET3
EiZ

i:. 5 3

E H S S 5 3 S 3
LTITLl-T

0 20 40 60 80 100 %

Tenderness in M . Semitendinosus

ETE
ETC

23
Crp-r; .....3

0 20 40 60 80 100 %

Tenderness in M.Longissimus dorsi

EES .. □
S '  ' • i
esei".:: s e n
o s ~ T ~ n
m 3

0 20 40 60 80 ICO %

Tenderness in M . Triceps Brachii

1ST

33
s n

S 3
i t :: , s t

0 20 40 n so mo %

Ver

- 1 
;

0 + 1
Y Y

EH S E3
e Rather poor Neither good Good

îhe
nor bad

V----------

□
Extremely good

av°ur In the longissimus dorsi muscle was related to the flavour in triceps brachii and 
V ^ n o s u s  muscles (r~0.73 and 0.65 respectively). Tenderness scores arc shewn in 
^ere  ̂ anc  ̂ Figure 2. Significant differences in tenderness between the different categories 
V  'y n d  ¡0 be related to age and sex. In the loin muscle the highest average secies 
c0\ys Qined by steers and heifers. The tenderness aecreased with increasing age for’borh 
siclere^nĉ young bulls. The least tender categories were the young bulls when age is con- 
cc>ws i* 12 months old "EGTVED" young bulls thus obtained the same scores as the 

‘ w^ile the 2 years old commercial young bulls corresponded to the cows II.
hor, ■ the U • .
vo|0{:i ’'SSh muscle, semitendinosus, the age was the overall dominating factor in the de-
Vo
4

°prn,* * *0 n t" f i. ° ‘ the toughness. The tenderness scores dropped from 0.2 points for "EGTVED
 ̂ OulU i ^  i  ~ • , r III a  _ . . . _ l _ _ .1 _ ______ l r __________A - . - A  r . _ A _ .  r .  .. i l . .e|UeSs . s “ 2.6 points for cows III .  Age was also the most important factor for the ten-

lr| thG .'n shoulder muscle, triceps brachii. But the influence qf sex could be seen 
$C° res f Cr®QSeci toughness in the commercial young bulls. Within each category the tenderness 
N u - . . r tne 'ong issimus dorsi muscle were related to the tenderness scores in triceps brachii andthre ndlrl°S"c ___I / r\ J * I \ T I .............. a I __ I____ v. i f 

fnusc es was better when calculated from the consistency values (r^ 0.6 and r^ 0 .4 ).
ob

'̂ 6$ bi<iC^Ve ên8emess measurements supported the taste panel's findings but the regression
"‘We-/een consistency values and the panel's scores varied with category and muscle.

4 5 3
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Discussion

The present experiment, the first of o senes, wos designed to examine the eating 
quality of beef, bred and fed locally and treated post mortem under optimal stan­
dardized conditions* Such information is of some importance not only in connection 
with tne establishment or a grading system of cuts for retail sale, but also to provide 
advice on the breeding and feeding of Danish beef animals which may lead to their 
improved earing quality.

A ll the animals were of one breed and represented the average quality in terms of 
caicass confoimotion, according to their age and sex, available on the open market. 
G iven this variation, it v/as possible to find differences in tenderness which could 
be explained largely in terms of the age and sex of the animals, but these were of 
such a magnitude that the average consumer would defect them too. In addition, there 
were marked variations in meat flavour both within and between groups, but there was 
a clear indication fnaf the flavour of the meat from commercial animals was less ac­
ceptable.

The results of the taste panel investigations on individual muscles were so correlated 
that if may be possible in future experiments to restrict such evaluations to one muscle, 
longissimus dorsi.

In view of the pattern of increasing beef consumption in Europe, if might be necessary 
to consider additional methods of production of superior beef to supplement the tradi­
tional method used in Denmark, i .e . ,  from calves fed skimmilk. The potential alter­
native is the rearing of males from sires with proven ability to produce offspring su­
perior in meat and carcass qualify. These animals could be slaughtered at 1 year inracf 
or at 18 months as steers.
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