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J at quality of Dutch Friesian (FH) and Dutch red and white (Meuse-Rhine-Yssel - MRY) bulls has been compared. 
mtat quality measurements were performed on three different muscles, viz. M. longissimus dorsi, M. pecto- 
l" Pr°fundus and M. triceps brachii. It was found that muscular tissue of the MRY-bulls contained more ex- 

Pfesstble water, while cooking losses were higher. The animals were slaughtered at three different weights,
. z- 3RD, 440 and 500 kg live-weight; the weight groups have been compared. This comparison showed differences 

tllp amounts of haematin, which increased with higher slaughter weight, and which was correlated positively 
Gofo-values. Warner-Bratzler shear force values also rose in connection with the weight.

( 3«0 kg MRY-bulls had leas haematin, more expressible water and higher cooking losses, compared with FH bulls. 
( Ule other weight groups, expressible water and cooking losses also were higher in the MRY-breed; while 
^n*!m',tin was higher in the MRY-bulls at 440 kg and neary equal to that of the FH-bulls at 500 kg.
U|' moRt ,,f the "eat quality parameters, differences were observed between the muscles that have been measured
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 ̂6 ^u®lität des Fleisches von niederländischen schwarzbunten (FH) und niederländischen rotbunten (Maas-Rhein-
8«el - MRY) Bullen ist verglichen worden. Von drei verschiedenen Muskeln, M. longissimus dorsi, M. pectoralis
ofundus und M. triceps brachii, wurde die Fleischqualität gemessen. Dabei wurde festgestellt, dass das Muskel**
w®be der MRY-Bullen mehr freies Wasser enthält, während die Kochverluste grösser waren. Weil die Tiere ge-sChi
achtet wurden bei drei verschiedenen Gewichten, nämlich 380, 440 und 500 kg Lebendgewicht, konnten auch die
lcht8gruppen verglichen worden. Dieser Vergleich zeigte Unterschiede für die Haematingehalte, welche stiegenmi £
anateigenden» Gewicht. Die Haemat inspiegel waren positiv korreliert mit den Gofo-Werten. Die Warner-Bratzler 

^ 'erverte stiegen ebenfalls an bei Zunahme des Lebendgewichtes der Tiere.
 ̂  ̂380 kR hatten die MRY-Bullen weniger Haematin, mehr freies Wasser und höhere Kochverluste als die FH-Bullen. 
 ̂e anderen Gewichtsgruppen der MRY-Rasse hatten ebenfalls mehr freies Wasser und höhere Kochverluste im
r8leich mit der FH-Rasse. Haematin war bei MRY-Bullen von 440 kg erhöht, während der Haenatingehalt bei 500 kg 

 ̂n Bleicher Höhe war wie bei den FH-Bullen.
tetschiede zwischen den gemessenen Muskeln wurden beobachtet für die meisten der Fleischqualitätskriterien.
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La qualité de la viande de taureaux des races Néerlandaises pie noire (FH) et pie rouge (Meuse Rhine Yssel 
MRY) a été comparée. Les mesurages de la qualité de la viande ont été réalisés sur trois muscles différents- 
M. longissimus dorai, M. pectoralis profundus et M. triceps brachii. Le tissu . musculaire des taureaux MRY sl> 
caractérise par un pouvoir de rétention d'eau inférieur et par plus de pertes à la cuisson. Les animaux étant 
abattus à trois poids différents (380, 440 et 500 kg de poids vif), ces groupes ont été comparés. Cette romp- 
raison démontrait des différences dans les quantités d'hématine, lesquelles augmentaient avec un poids P>us 
élevé à l’abattage. La quantité d'hématine était correlée positivement avec la valeur Gôfo. Les valeurs 
trouvées avec l'appareil de Warner-Bratzler (shear force values) augmentaient aussi avec les poids vif des 
taureaux.
A 380 kg les taureaux MRY avaient moins d'hématine, un pouvoir de rétention d'eau inférieur et plus de pert* 
à la cuisson que les taureaux FH du même poids. Dans les deux autres groupes (440 et 500 kg) le pouvoir de 
rétention d'eau et les pertes à la cuisson étaient comparables. A 440 kg la quantité d'hématine dans la rat 
MRY était plus basse, et à 500 kg à peu près égale comparée avec les taureaux F1I. ^
Des différences entre les trois muscles mesurés, ont été observées pour la plupart des paramètres de la v
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CpaBHemte HexoTQpux napaMeTpoB MHca flByx nopoa cxo-ra. 
n.r. (b a H flep BAJlb,1 B.B. THHBEPrEH2M H.JI. EEPTCTPEM1
‘ HMH ÜlHBOTHOBOHCTBa "CXOOHOOp«" , r .  3eÜCT, rOJlJtannHH OoPCTt
2OTnen"HHflepnaHacKHB llem-p Mhhob  TexHonornfl" IieHTpanbHoro Hhh IlHTaHHH h nmuH, r.
ronnaHflHH

npoHSBefleHO cpaBHeHHe xa<iecTBa M *ca  Ch x o b  HHaepnaHflcxoa HepnonecTpofl  nopoau (FH) h f)6tno 
HH/tepriaHflCKOfl KpacHonecTpofl  no p oau  (Maas-Rijn-IJssel - MRY). fl/iH BUHBneHHH x a n e c T B a  M aljS
npoH3BezieHO h SMepeHHe mmuuh T p ex  pa3jiHHHUx b h a o b , a  HMeHHO, M. longissimus dorsi, M. pec 
profundus H M. t r i c e p s  b r a c h i i . B  CBB3H c 3 thm 6bino ycTaHOBJteHO, nto  MutueNHa« TxaHb 
co jiepxHT Oonbuie c b o OouhoB b o h u , M e*ay reM x a x  noTepH B ap xx  yBeJiHNHJiHcb. Tax nax  np 
yOofl 6biKOB T p ex  pa3JiHHHtix B e c o B ,  a hmchho, 380, 440 h 500 x r  x h b o B M ac cu ,  to  MO** '  KaioT 
ocymecTBHTb Taxxe cpaBHeHHe B e co B u x  xaTeropw n b oTaenbHOCTH. Hs 3 T o r o  cpaBHemm B 
paiumiu B OTHOUieHHH COJiepXaHHH TeMaTHHa, XOTOpOe C nOBbüIieHHeM B e c a  yBeJIHNHSaeTCB, n0
rtO/lOXHTe/IbHOM OTHOUieHHH HX ypOBeHb COOTBeTCTByeT 3HayeHHSM Goto. K03lM>HUHeHTfal pe3aHH
Warner-Bratzler (y) B coOTBeTCTBHH c nOBumeHHeM x h b o A Maccu Taxxe yBe/iH'JH.nHCb.no cpaBHeHHio c OuxaMH FH Cu x h  MRY b yciioBHHX Beca B 380 xr xapaxTepHaoBanncb MeHbw MH
coaepxaHHeM reMSTHHa, Doñee b u c o x h m  coaepxaHHeM c b o Co a h o B Boau.a Taxxe Oonee d u c  |Hl0 c
noTepxMH b npouecce BapeHHH. OcTanbHue B e co B u e  xaTeroPHH Cuxob no p oau  f®Y no
OuxaMH FH o t /i h maioTCH Taxxe Doñee b u c o x h m  coaepxaHHeM CBoOoaHOft Bonu H Oonee 3H3h h  Kax e

noTepjtMH BapeHHH. CoaepxaHHe reMSTHHa Ouxob MRY BecoM b 440 xr noBucHnocb, Mexny ^  caMbi
Be c o B o n  xaieropHH 500 xr b ycnoBHHX OflHHaxoBoft b u c o t u  o h o  xapaxTepnaoBanocb TaxH ^
3HâNeHHeM K3K y DUKOB FH. _ xpHTepM
ODcnenoBaHHK) ûunH noaBepxenu Taxxe pa3HHitu Mexay HSMepneMoB Muwuefl no DonbumHCTny
KMenuHX OTHOuieHHe x xaieciBy Mnca.
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troduction
' '* known that 
'"d" of cattle mi? "rat quality P*ta»eterR and biochemical meat characteristics exist between 

1 * L .  A h .  .J . . C 0 m ^ l O n °,^ 1.‘!k'pled cattlp a,,d b"Bf crossbreds, the latter ones pro-
hr«
flu.
""'•«Is was „nee --- --------— ------autnors round that beef of the heavl
" art'»>l a Re were ^mnif^int? i°? T V *  l" C°ntraSt to REAGAN et al *bo stated that increases
"Mer „K* iiih L  t deCre*SeS ln bcef tenderness, provided that the animals were

tbowL,n o T h : z z T":r:r.L.i.?.:g!:.h.!?i!Lm:?K,obin ieve!a couid.be-**"-‘- d

f* meat with hieher Dh: „  .... : ----c a u *e nnu peer crossbreds, the latter ones pro-
*>•* —  - « -  — le,

n.
v»tt

' (BOWLiNCi et a,.. 1978). That muscular c b . r a c t e r i i u « . «  no t i  dentlea 1 for a 11 atuclei Z Z  7 Z ' Z  

\ T  V  HEDRICK U977>' Wh° lndtCated 81RP i f i can t differences . J  H e  e o ,»»1 colour „ r . ,, .--------- ---- '• aiptncani ortlerences among muscles for e.g
lnns In connection lib ! h"'*’ mVO(tlobin and hemoglobin content, water holding capacity, etc. Similar ohser

a "" v»Iues f""CC l0n *ith tenderness have already been described by RAMSB0TT0M et al (1945), who gave tender 
S for a great number of bovine muscles.

"ee? more information about breed differences, especially when it concerns meat quality char,’ i at fierent muscles in ro lotion tn a i _a«».*. __ • - . ... . _ics o# , -----wnen u  concerns
8r,,nPariaon b p . ” !'’!'’!,”“®0?09 !" relatlon to »laughter weight and feeding level. Therefore, in this report a 
U  In rat„P ! belonging to two breeds of cattle (FH and MRY) is given; the animals differ sign!fleamatness when fed ad libitum (RERfiSTurtM a„ «« __ t BV fatno : ---  WW1W,,R1B* LU two °reea3 or cattle (FH and MRY) Is Riven; the animals differ siRniflcar
!,ls weren:::u: i r  ! idtilblta? ‘“ R081* 1- 1!,65> As a" additional factor, for further information, the an!
8 the infl Rht-ered at three different weights. In this way we were Informed about breed differences as well 

uence of slaughter weight on meat quality characteristics.

*hlte ( M "eat quality measurements have been performed. The breeds were Dutch Friesian (FH) and Dutch red am
i1*- 380 °4ao "h‘n: ’SSe’ = HRY>’ Wlth 45 anlB,alB each- The bulls were slaughtered at three different weights, 
rhreG flif and 500 kg live“wei8ht. with equal numbers in the weight groups.
*!'h the laprsetortiCmeahetf.!enh f 1*;! httva b8fn "'eafured at varying times (2 to 5 days) Post mortem, connected 
,‘»la d o r a w  w fu between Blauehter « d  dissection. The beef samples have been collected from the longis- 
„l',chu (dls^f the lBVel °f the l8St rlb = LD)’ the PectoraliB Profundus (cranial half = PP) and the triceps 
neo"s mu. I PS thC CapUt l0"BU" = TB) ■UBCleB TbB»o muscles -ere chosen because they are large, homo

"'"‘lysca 8d ® ’ i n °rder tD °btaln Ba"Plea of sufficient weight for the physical and chemical analyse« The a. pjj comprised:
 ̂ Wftter1hi:tr0iaCt pH"meter’ type 3610°; Philips pH-electrode type C 64/1; 0-12 pH, 0-70°C)
*a«Pl. i dlnB capaclty (water holding capacity = WHC) according to GRAU and HAMM (1H53).’a 300 mg muscle
aq. cm 8 pros3ed OP a filter paper (S&S 2040b) between plexiglass plates for 5 minutes at 115 Newton (N) per v-m pressure. K®q.
(195q ) ° content (mg haematin per kg muscle tissue), which was determined according to the method of

at colour by means of a Gbfo-aoparatus, (type 2, Ernst Schiltt jun. LaborgerStebau, 34 Gdttingen). 
8e measurements . the mnsrio aomnion ..........__ ■__• j _.- >____ . ..........

HORNSEY

.,ler thes ~ ”* * oo*o-»op«raiu», ttvpe z, Ernst senutt Jun. Laborgeritebau, 34 Gdttlngen).
In"''8'’ at V 8a9™ t s ,  the muscle samples were vacuum packed into plastic bags to orevent dehydration, and 
/ days a„ during 10 days. It may be accepted that during the storage period full ageing was achieved. After 
!*b°ut i8Sp , g the sa”Ples w®Te prepared and repacked, heated at 70 C during 90 minutes, and subsequently coole 
6 latte '■ The" cookin* 1089 (Percentage weight loss) and Warner-Bratzler shear force values were determined 
, *t*l9r estimations »ere performed, using 12 cores (1.26 cm ln diameter). Each core wag sheared with a Warne 
* *aa- fo 8<ie' attached to the I Patron Universal Testing Instrument. The mean values of 12 cores are reported 

°rce in Newtons, required to shear the cores (TINBERGEN, 1 9 7 9)
S i t s

1̂>a'j^j?iiJ^_characteristics_ln_relation_to_live-weight groups
^riacipl6bbtained I" the study about the quality of the meat of young bulls can be ranked according to differen 
^ ‘ain ■ A vory important factor is the influence of live-weight on beef quality, which is correlated to a 

that h”* t0 the anin,al 'g aife • ®OBe reservation regarding this statement may be made, which is caused by tl 
Th w be8ldes slaughter weights, three different feeding levels (ad libitum, 80 % and 60 %  o f ad
8 *•*- ere used in the experiment. Therefore, it is better to take into consideration the bulls* live-weight*

8 Of the nPBHUronpntfl nf f ha thrao coUht mmnii.a .... .1 .... 4. T.kl. 1"eauit ...» v "rv * * 11 *■ • * ,,c iciwir, it IB UC ller lO IBKC ll. lO COnSin%
8 Of the measurementa of the three weight groups sre given in Table 1.
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Table 1. Mean value» (In round numbers) and standard deviations of the beef quality measurement», perforated 

on the bulls of three different live-weight groups (n * 30 bulls per group; lower number» are indicated 
in parenthesla).

38

Live-weight Muscle WHC Haematln Gofo Cooking loss W- B shear force
_ % (mg/kg) _ % (N)
X Sx X Sx X Sx X Sx X Sx

LD1> 34 3 110 24 65 8(18) 27 3 37 11
380 kg PP 35 3 118 21 62 5(18) 30 4 42 8

TB 38 4 157 42 70 6(18) 28 3 33 5
LD 34 3 121 22 72 9(27) 28 2 37 14

440 kg PP 36 4 133 26 66 6(27) 33 2 47 6
TB 38 3(29) 181 33(29)75 5(26) 30 2(29) 38 5(29)
LD 35 2 146 30 74 6 28 o 39 14

500 kg PP 36 4 150 22 70 6 32 2 49 9
TB 38 3 187 35 75 6 30 2 39 8

” l d - M longissimus dorsi
pp * M. pectoralls profundus
TB = H triceps brachii

The table shows that the WHC of the same muscles belonging to the three weight groups a not differ. The *m°un
of haematln, bn the contrary increases significantly (.05 > P > .01) with weight, when the groups of 380 and 
440 kg live-weight are compared. A similar comparison between 440 and 500 kg, shojrs that the increase of the 
haematln content of the LD (P < .001) and the PP (.01 > P > .001) is significant, while also the level of haem« 
tin of the TB still Increases (NS; t-test according to STUDENT). The G<5fo values also increase significantly 
(LD: .05 > P > .01; PP: .05 > P > .01; TB: .01 > P >.001) with increasing weight from 380 kg to 440 kg, tmplylng 
that the meat gets a darker colour. Further Increases were observed with heavier animals, but these were only 
significant in the PP (.01 > P > .001). Also cooking losses were higher at 440 kg in comparinon with 380 kg 
(LD: NS; PP: .01 > P > .001; TB: .05 > P > .01). This tendency continued (NS) in the next weight group. ^hc
Warner-Bratzler shear force values demonstrated an Increase in force, required to shear the samples, with ln" 
creasing weight of the animals. The increases were even significant for the PP and TB (.01 > P > .001 and P 
.001, resp.) in the comparison of the two lower weight groups. This means that the meat gets tougher with *n' 
creasing weight.
Between the three live-weight groups differences, sometimes very significant ones, are present. Although tbe^ 
culatlons have been performed for the whole population, the data obtained from the individual breeds were 
comparable.

pidin If

Quality of beef yrom^two^different_breeds aring
Themeatqualityparametersofbulis^belonglng to the two breeds, have been compared. This was done by co»P 
the breed groups, each consisting of the three weight classes. The results of these comparisons are given 
Table 2.

Table 2. Mean values (in round numbers) and standard deviations of the beef quality measurements, performed 
the bulls of two breeds (n = 45 bulls per breed; lower numbers are indicated in parenthesis).

Breed Muscle

2 )FH

MR Y

WHC Haematln Gôfo Cooking loss W-B shear force
i

X
(%)
Sx

(■g/kg) 
x Sx X Sx X

<%)
Sx X

(N)
Sx

LD1* 33 4 124 28 71 8(39) 27 3 35 13
PP 35 3 132 23 67 7(39) 31 3 46 8
TB 37 3 176 38 74 5(39) 29 3 36 7

LD 35 2 127 30 72 9(36) 29 2 40 12
PP 36 3 136 29 66 6(36) 33 2 45 8
TB 39 4(44) 174 40(44) 73 6(35) 30 2(44) 37 7 (

1)LD * M. longlsslmus dorsi 
PP * M. pectoral is profundus 
TB * M. triceps brachli

2 ) Dutch
Dutch

Friesian 
red and white

From the table
(LD: .01 > P

it can become clear that 
.001; PP: .01 > P > 001;

WHC 001'this comparison the two breeds only differ significantly i"
B: .05 > P > .01) and cooking losses (LD: P < .001; PP 01 >

TB: .05 > P > .01). The Gdfo values, the haematln levels and the Warner-Bratxler shear force values a r c  ap 
same order. A comparison of the two breeds per weight group gave even less significant dl f . ♦ *.* fH
the number which was found per breed

the
oi th*n

B per weigni group gave even icbb « * 4 1 »■
a. Remarkable, however, was the fact that the pH of the TB muscle ^  tpe 

breed was significantly (.05 > P > .01) higher (pH 5.5) in the gioup of 380 kg live-weight, in contra»f e r e nC«* 
other pH values which were in the range of pH 5.3 - 5.4. Furthermore, attention should be given to ca9»- 
in meat quality parameters that certainlv will be found between individual muscles within the same ca

A comparison of the seat quality gsrametersof threedifferent_bovine_nuscles The
The~three”different ""muscles7”on which'the'reat quality measurements were performed, have been compare 
values and standard deviations of each of the meat quality parameters per muscle are given in Table



Tr>b !,

'»«cle

I.D1*
Pp
TB

'Vd
Pp
tb

-...... ....— • - ...Indicated in parenthesis) . ( 90 "“"P10* P®>* »uacle; lower numbers aro
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WHC
<*)
* Bx

34 3
33 3
38 3(

Haematin 
(»*g/kR) 
x Sx

Gofo

126
134
175

29
26
39(89)

71
67
73

Sx
8(75)
7(75)
10(74)

Cooking ]
_(%)
x Sx

9-B-shear force 
_<*) 
x Sx

28
32
30

2
3
3(89)

38
48
37

13
8
7(89)

M longissimua dorsi 
JJ* Pectoraliu profundus 

triceps brachii

s r  - u- r  ^

C  £  which weans that the PP iB ̂“"«her " r Z water Z Z i n l  ‘ * *?! -h«r force
3uctl that fer 8lRnlficant, fro» .03 > P » .01 to P < 001 When fh th * ca°8citr. cooking losses and haeaat In 

the LD h“8 the highest WHC in constrMt to t TB t ‘h " *  T “ ' 8re '“ P " - ■ The order is
^kin* 88eS’ the TB takeB intccediate position between ^ e ! d I V  l l  l0W ,8‘er bln<lln« C8P8c“ y for 
n,le the h" ThB hae"atln "»»tent of the TB and the G6fo v.l« are the 1  i Wh“ ® th® LD "** * r8ther lo* 
¡ > 8 .  WH r . a.U n  level °f th® LD 18 1°-. the 06fo value, of the’P P  Z Z ' Z l l '  7 T Z * ™  * * °th'®

th« * ,,,,c"B u n  content or the TB and the Gfcfo Vai... • .. . ’ ~ ™  n"° « ratner lc
c«»nceo hea»atin level of the LD is low, the Gofo values nt tn I v  * **’ co«Pa*-ed with the other .us
° C V hlCh were -iculated for the whoie population « r e  °b®'rV®d *° b® l0« 8t T*>* •»«•« M

8 lower level of significance. ’ * 8° pr*,eDt ln th® individual breeds, however

«>• .......... « ...
V  Ubi°f the88 calculation, are given in T^bÎê 4 ‘M °" b®tW**n " rer81 "e8t "u8l“ f P-r.-ters. The

h « L etin*on0the‘oneC^deeIrded t , r M U r  • « "  « •  «6fo values. F„r-
N"itu-' not prosont, with sn exception for the Warner Brstrl r „ - ?tb*r “**t qu,llty Pwraaetwrs on the

V : nd c°ôk 1 ng°iosses‘are^on-slgniflei COO,“ nB V‘1UeS " *  °'
theVppU8a- These shear force values'*" t L ' ^ n t w ^ ' a î r h i A l C ^ w i ^ î - ‘m  ^  *nd *8r”er-Brat*ler shear 

l S furth* *e U  88 the TB -U8cl88- This Bight be due'to the Î c î  f corre1“ « 1 *“ » cooking losses

,b,- c t T r ; n : r . r r r r . . r r r . r “ “ ; : J
«ont quality para.eter. of three d l f J t T b®tW" B the

Hae#1ati ° ' WHC 4) 
Skat.“ ' cooking loss

LD1>

5® J’wHC *'B 8he,r ,0rce
S  ' ¡ > klng loss

°^lhg , 8hea** force1) lo«s . w_
ID ̂ B shear force

r d . f . 3) rv
r d . f

.48*** 73 .31** 73

.Ofi 88 - .0 8 88
- .0 3 88 .06 88

.26** 88 .20* 88
- .17 73 r  .09 73
- .0 8 73 .10 73

45*** 73 .13 73
.20 86 .06 88

- .11 88 .06 88
- .01 88 4 3 " * 88

3>w * .05 > P >.01
• *  c .01 > P >001

TB

. 26* 

.01 

.03 

.13 
- .3 3 *  
.02 
.37*  
.08 

- .13  
. 40*

d. f.
72*>
•7
87
87
71 
73
72 
87 
87 
87

4) P < .001
WHC water holding capacity

a *onRiSBlmus dorsi 
IjTB „ M Pectoralls profundus 
°.f. . riceps brachii 

0i the eRP°es of freedoa
. *U8cles
J i g ,

N t u  lBV'l Of Y i'T tT c ll ° . I T P e"'nt8 < ® UTEF0NCEA. !»••). This latter flndm, could be conned ^th 
' S 0,1‘i»nnt'"tr8‘,b“  C*lcuUted ,or the coefficient, of correlation between GOfo values and

‘n the cecity, which did not change in th. threw weight group., cooking lo.ae. u -

5 =  r r ; : : ; : ; , : ;  s s s r ^ - a u r a a  s s s S H . - -
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levels were used per group. Therefore, an Interaction may be expected between live-weight and chronological «8*» 
caused by the feeding level. A comparison of the two breeds, with which the experiments were performed, demon- 
strated that significant differences only occurred In water holding capacity and cooking losses. Both estimations 
showed lower values in meat of Dutch Friesian bulls. Although, Warner-Bratzler shear force values were not dif" 
ferent in the two breeds, they appeared to be significantly correlated with cooking losses in the pectoral!* 
profundus as well as the triceps brachil muscles. Breed differences between Dutch Frleslans and Dutch red and 
whites, which might be expected on account of findings on cows by OTTO and STANG (1975), could only be observed 
in a very limited non-significant way. These authors stated that beef crossbreds in contrast to pure milk breeds 
produced meat with higher shear force values, i.e. less tender meat. In this case our observations, performed on 
bulls, agree with the data of the German research workers, as far as breed differences are concerned.
A comparison of the three muscles gave no significant differences in Gofo and Warner-Bratzler shear force value* 
between the LD and TB. These two muscles were significantly more tender than the PP, which was comparable to the 
findings of RAMUSBOTTOM et al.(1945). The colour of the LD and TB was darker in comparison to the PP when me«" 
sured with the Gttfo apparatus. The water holding capacity, cooking losses and haematin concentrations of the 
three muscles differed significantly.Whereas the TB had the lowest WHC in contrast to the LD. This latter muscle 
had next to the highest WHC the lowest cooking losses. In spite of these facts, WHC and cooking losses appeared 
not to be correlated. The cooking loss on the contrary is correlated, at a high level of significance, with the 
meat's tenderness of the PP as well as the TB muscles. This phenomenon might possibly be explained by the f0ct 
that drier muscles, due to the cooking process, possess a higher resistance against the shearing device o f the 
Warner-Bratzler apparatus. The positive correlation between Gofo values and haematin concentrations on the one 
side and Warner-Bratzler shear force values on the other can be explained by the fact that muscular tissue of 
the heavier bulls is darker in colour and has an increased toughness in comparison with the animals of the lower 
weight classes. These correlations must be explained by the age interaction.
Concluded remarks
- In muscular tissue of bulls, the amounts of haematin rise with increasing (from 380 to 500 kg) live-weight-
- The Gdfo values, which represent the light reflection of the meat, also increase in heavier animals.
- Gdfo values and muscular haematin concentrations are significantly correlated.
- Increases in cooking losses and Warner-Bratzler shear force values occur in the bulls of the higher weight 

classes.
- The differences between Dutch Friesian (FH) and Dutch red and white (MRY) bulls only exist in water holding 

capacity (WHC) and cooking losses. The WHC is lower, while cooking losses are higher in the MRY breed.
- In a comparison of the longlsslmus dorsi (LD), pectoralls profundus (PP) and triceps brachil (TB) muscle0» 

the PPhas the highest Warner-Bratzler shear force values, i.e. less tender. The TB has a rather low WHC and 
the highest haematin concentration.

Final conclusions
- A higher live-weight, which is not directly due to a higher age, corresoonds with darker meat.
- Cooking loss as well as toughness after cooking, increases with heavier animals.
- Breed differences are not obvious with an exception to WHC and cooking losses.
- The M. pectoralls profundus has the highest light reflection (lowest Gdfo values) together with the highest
! shear force resistance, when compared with the longissimus dorsi and triceps brachil muscles.
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