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Meat quality of Dutch Friesian (FH) and Dutch red and white (Meuse-Rhine-Yssel = MRY) bulls has been compared.
The Meat quality measurements were performed on three different muscles, viz. M. longissimus dorsi, M. pecto
Talig Profundus and M. triceps brachii. It was found that muscular tissue of the MRY-bulls contained more ex
Pressiple water, while cooking losses were higher. The animals were slaughtered at three different weights,
viz, 380, 440 and 500 kg live-weight; the weight groups have been compared. This comparison showed differences
h"hﬂ Amounts of haematin, which increased with higher slaughter weight, and which was correlated positively

With Gofo~values. Warner-Bratzler shear force values also rose in connection with the weight.

At 380 kg MRY-bulls had less haematin, more expressible water and higher cooking losses, compared with FH-bulls

In the other weight groups, expressible water and cooking losses also were higher in the MRY-breed; while

h"umutin was higher in the MRY-bulls at 440 kg and neary equal to that of the FH-bulls at 500 kg.
i

Tth Most of the meat quality parameters, differences were observed between the muscles that have been measurcd

~RVergleich einiger Fleischparameter von zwei Rinderrassen
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Die Qualitﬁt des Fleisches von niederlandischen schwarzbunten (FH) und niederlandischen rotbunten (Maas-Rhein-
Jssel « MRY) Bullen ist verglichen worden. Von drei verschiedenen Muskeln, M. longissimus dorsi, M. pectoralis
pr“f\lndug; und M. triceps brachii, wurde die Fleischqualitat gemessen. Dabei wurde festgestellt, dass das Muskel-
8evepe der MRY-Bullen mehr freies Wasser enthalt, wihrend die Kochverluste grosser waren. Weil die Tiere ge-
achlachtet wurden bei drei verschiedenen Gewichten, namlich 380, 440 und 500 kg Lebendgewicht, konnten auch die
Ge"ithtsgruppen verglichen worden. Dieser Vergleich zeigte Unterschiede fiir die Haematingehalte, welche stiegen
it dnsteigendem Gewicht. Die Haematinspiegel waren positiv korreliert mit den Gofo-Werten. Die Warner-Bratzler
ScheTVerte stiegen ebenfalls an bei Zunahme des Lebendgewichtes der Tiere.
th 380 kg hatten die MRY-Bullen weniger Haematin, mehr freies Wasser und hohere Kochverluste als die FH-Bullen.
Mie 3nderen Gewichtsgruppen der MRY-Rasse hatten ebenfalls mehr freies Wasser und hohere Kochverluste im
VergleiCh mit der FH-Rasse. Haematin war bei MRY-Bullen von 440 kg erhoht, wahrend der Haematingehalt bei 500 kg
Yon Bleicher Hohe war wie bei den FH-Bullen.
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UntP'SChiedo zwischen den gemessenen Muskeln wurden beobachtet fiur die meisten der Fleischqualitatskriterie
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de deux races bovines
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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 dorsi, M. pectoralis profundus et M. triceps brachii. Le tissu musculaire des taureaux MRY §€

caractérise par un pouvoir de rétention d'eau inférieur et par plus de pertes & la cuisson. Les animaux étant

abattus 3 trois poids différents (380, 440 et 500 kg de poids vif), ces groupes ont été comparés. Cette compd”
raison démontrait des différences dans les quantités d'hématine, lesquelles augmentaient avec un poids plus
élevé 3 1'abattage. La quantité d'hématine &tait correlée positivement avec la valeur Gofo. lLes 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 perte®
a la cuisson que les taureaux FH du méme poids. Dans les deux autres groupes (440 et 500 kg) le pouvoir de
rétention d'eau et les pertes 3 la cuisson &taient comparables. A 440 kg Ja quantité d'hématine dans la race

MRY &tait plus basse, et @ 500 kg a peu prés égale comparée avec les taureaux FH.
T . 2 2 5 o jande:
Des différences entre les trois muscles mesurés, ont &té observées pour la plupart des parametres de la viar

CpaBHeHHe HEeKOTOpHX lapamMeTpoB MACA ABYX nopon CKoOTa.
N.T. das nep BANBL! B.A. THUHEEPTEH’u M.J. BEPI'CTPEM'

'Huu XusBoTHOBOmcTBa "Cxoomoopa", r. 3efict, Tonnanans ;
‘Orpen"Hunepnaunckuft llentp Mason Texuonoruf” leurpanbHoro Huwu MNurauus u Mumu, . 3epCTs

lFonnaugusa

llpou3BeneHo cpaBHeHHe KavecTBa maca OCHKOB HUIEepNlaHICKOR uYepHonecTpo#t noponu (FH) # 43710
HUNIepJIaHNCKOA KPACHONEeCTPOR MNOopoas (Maas-Rijn-1Jssel = MRY). Jlns BuABJIEHHA KavyecThBa maca “H@
Npou3BeleH0 H3MEepeHHe MHuE TPeX pa3JIuHEX BHUIOB, a HMeHHO, M. longissimus dorsi, M.peCU”J“'
profundus ¥ M. triceps brachii.B CBA3M C 3THM 6HI0 YCTAHOBJIEHO, YTO MuHmeYHasa TKaHb 6HIKOB MRY py
CONepXuT GOonbile CBOGOMHOR BOAH, Mexny TeM KakK noTepu BAPKH yBeNHYUINCH., TakK Kak ﬂPO”jaon
y60f BHKOB TpeX pa3JIfYHHX BECOB, a HMEHHO, 380, 440 u 500 xr XuBOR MaccH, TO MOXHO GH?OT
OCymecCTBUTh TakKxXe CpaBHeHHe BeCOBHX KaTeropufi B OTHnesIbHOCTH. U3 3TOro CpaBHEeHHA BHTe”dw
pasHMIE B OTHOWEHMH CONEPKaHUA reMaTrHHa, KOTOpoe C nossWeHUeM Beca yBenuynpaercsa, M B
NONIOXHTENBHOM OTHOWEHHH HX YpOBeHb COOTBETCTBYET 3HAUeHHAM Cofo. KoadpduuneHnTa pesaHuf no
Warner-Bratzler(y) B COOTBETCTBHH C MOBHHMEHWEM XHBOR MACCH Takke yBEJIUYHITHCS .

Mo cpasHeHuw C Oukamu FH Ouku MRY B yCnoBHAX Beca B 380 Kr xapakTepu3O0BaJILCh Me HbWHM
conepxanneM remaTtHHa, Ooyiee BHCOKHM cOIepXaHuem CBOGONHOA BOIH,a Takxe Gonee PHCOKHMH
noTepAMM B Npouecce BapeHusa. OcTasnbHHe BeCOBHE KATErOpHH GuKkoB nopoas MRY no cpaBHe““m
SHKaM FH OTNHYATCA Takxe Conee BHCOKHM cOIepXaHueM cpoBonHOR BONH ¥ OGonee 3Haqu19nb"a g
norepaMu Bapenusa. ConepxaHue reMaTuHa OHKOB MRY BecoM B 440 Kr MNOBHCHJIOCH, Mexny TeM KaMHM
BecoBO#l karteropuu 500 KI' B yCJ/IOBHAX OAHHAKOBOA BHCOTH OHO XapaKTepu30BaJOCh TaKHM xe ©
3HaAYeHHeM Kak y O6mkoB FH.

OGCcnenoBanuno GHIKM NONBepXeHH TakKxKe pasHWIHE Mexny H3MepAeMOR Muulllel no

n
rep?
GONBUHHCT BY kpH?T

HMEemMX OTHOWeHHe X KavecTBy MAcCa.
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Table 1. Mean values (in round numbers) and standard deviations of the beef quality measurements, performed
on the bulls of three different live-weight groups (n = 30 bulls per group; lower numberas are tndicated
in parenthesis)
Live-weight Muscle WHC Haematin Goéfo Cooking loss W-B shear force
S (mg/kg) 3 _% _ (M)
x 8x x Sx x Sx x 8x x 8x
1
gl TR 110 24 65 B8(18) 27 3 37 11
380 kg PP 35 3 118 21 62 5(18) 30 4 42 8
TB 38 N 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 B 133 26 66 6(27) 33 2 47 ]
TB 38 3(29) 181 33(29)75 5(26) 30 2(29) 38 5(29)
LD 35 2 146 30 74 6 28 2 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

M. longissimus dorsi
PP = M. pectoralis profundus
b

TB = triceps brachii

The table shows that the WHC of the same muscles belonging to the three weight groups does not differ. The ﬂ"'“"nl
of haematin, on 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, shoys that the increase of the
haematin content of the LD (P < .001) and the PP (.01 > P > .001) is significant, while also the level of haemi
tin of the TB still increases (NS; t-test according to STUDENT). The Géfo values also incresse glgnlficantly

(LD 05 >P > .01; PP 0h > R.> 01 Th: 0% P >.001) with increasing weight from 380 kg to 440 kg, 7”plying
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 comparison with 380 kg
(LD: NS; PP 01 P> .001; TB: .05 > P > .N1). This tendency continued (NS) in the next weight group.
Warner-Bratzler shear force values demonstrated an increase in force, required to shear the samples, with in-
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 in”

The

creasing weight al-
Between the three live-weight groups differences, sometimes very significant ones, are present. Although the :1y
culations have been performed for the whole population, the data obtained from the individual breeds were malr
comparable.

Quality of beef from two different breeds {ng
omp&r

The meat quality parameters of bulls, belonging to the two breeds, have been compared. This was done by €
the breed groups, each consisting of the three weight classes. The results of these comparisons are given 18
Table 2

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

Breed Muscle WHC Haematin Géfo Cooking loss W-B shear force
_®) (mg/kg) % _ %) = (o)
x S8x x Sx x B8x x 8x x Bx
2 Lol) 33 4 124 28 71 8(39) 27 3 35 13
FH ’ PP 33 3 132 23 67 7(39) 31 3 46 8
TB 37 3 176 38 74 5(39) 20 3 36 7
LD 35 2 127 30 72 9(36) 20 2 40 12
MRY PP 36 3 136 29 66 6(36) 33 2 45 8
T8 39 4(44) 174 40(44) 73 6(35) 30 2(44) 37 7(44)
1) - 2) -
LD = M. longissimus dorsi FH = Dutch Friesian
PP = M. pectoralis profundus MRY = Dutch red and white

TB = M. triceps brachii
WHC
From the table it can become clear that in this comparison the two breeds only differ significantly 10 pag 01
>
(LD: .01 > P > .001: PP: .01 > P > .001; TB: .05 > P > .01) and cooking losses (LD: P < .001; PP .01 of the
TB 05 > P > .01). The G8fo values, the haematin levels and the Warner-Bratzler shear force values s rov th’"
same order. A comparison of the two breeds per weight group gave even less significant differences por ggne FH-

the number which was found per breed. Remarkable, however, was the fact that the pH of the TB muscle 0( to the
breed was significantly (.05 > P > .01) higher (pH 5.5) in the gioup of 380 kg live-weight, in r”"”n:fcrem:e!

other pH values which were in the range of pH 5.3 - 5.4. Furthermore, attention should be given to di cash
in meat quality parameters that certainly will be found between individual muscles within the same car

4. The mes”

The three differ muscles, on which th
values and standard deviations of each of the meat quality parameters per muscle are given in Tab
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L“”“ 3. Mean values (in round numbers) and standard deviations of the meat quality measurements of three
different muscles, belonging to two breeds of cattle (n = 90 samples Per muscle; lower numbers are
indicated in parenthesis)

Wmn]“ WHC Haematin Géfo Cooking loss W-B-ghear force
(%) (mg/kg) (%) (N)

X 8x x Sx N Sx x Sx x Sx
Lpl)
Pp ?4 3 126 29 71 B(75) 28 2 38 13
™ 3 3 134 28 87 7(75) 32 3 46 8
38 3¢ 175 39(89) 73 10(74) 30 3(89) 37 7(89)
l)LD

" M. longissimus dorsi
T = M. pectoralis profundus
2 N triceps brachii

The tabje

A shows that rather important differences exist between the three muscles that have been measured, with
Cept 4

on for the G6fo- and Warner-Bratzler shear force values. In a comparison of the LD and the TB muscles,
rom t:‘Wirnmntors do not differ significantly. Both muscles, however, are significantly different (P < .001)
V“hu“ e M. pectoralis profundus. The G6fo values of the PP are lower, while the Warner-Bratzler shear force
1pwﬂé :TP higher, which means that the PP is tougher. The water holding cavacity, cooking losses and haematin
Such ¢, 1r’0r slgnificant, from .05 > P > .01 to P < -001, when the three muscles are compared. The order is
rmok,n 81 the LD has the highest WHC in constrast to the TB which has A& rather low water binding Capacity. For
cmwlng O8ses the TB takes an intermediate position between the LD and the PP, while the LD has a rather low
%110 f,lnﬁﬂ, The haematin content of the TB and the G6fo value are the highest, compared with the other muscles
Cang 9"“ heamatin level of the LD is low, the Géfo values of the PP were observed to be lowest. The signirfi
‘”te" which were calculated for the whole population, were also present in the individual breeds, however,
Ag : d:" & lower level of significance.
l%s 8 Screpancy seems to be present between ©.g. the haematin levels and the Géfo values, and WHC and cooking
r@m”t; ¥e decided to calculate the coefficients of correlation between several meat quality parameters. The

5 0f thege calculations are given in Table 4

o hows that the muscular haematin concentrations are correlated slgnl!lvantly with the G&fo values. Fu

T
O“LMOre‘ 8ignificant correlations between haematin on the one side and other meat quality parameters on the
h%nlé re not present, with an exception for the Warner-Bratzler shear force values. Géfo values are of the same
LT © 88 the haematin concentrations correlated with cooking losses and WHC.

%Pc Cooking 1osses are non-significantly correlated; this is also valid for WHC and Warner-Bratzler shear

1nthevalu°5< These shear force values on the contrary, are highly significaently correlated with cooking losses

%ss_ 88 well as the TB muscles. This might be due to the fact that meat gets tougher with a higher cooking

“ble :’Zrermnre, the two parameters connected with colour, are correlated with the meat's tenderness in some
+ The

coefficients of correlation and their levels of significance, which are calculated between the

meat quality parameters of three different bovine muscles (two-tailed test)
LDl) 2) PP ™8

by r d.f r a.f. r d.f.
"ﬂema::n Bnca .48%** 73 .31 43 n* . g™
faangy " = WHC ) .06 88 -.08 88 .01 87
Maongy, " ~ COOking loss -.03 88 .06 s .03 87
B W-B shear force .26"*  gg 20* g8 .13 87
Ggp,, - WHC -.17 73 -.09 73 -.33% 73
U1y _ C90king 1044 -.08 73 10 73 .02 72
WL "8 shear force PR 95 15 73 A “ye
Yig | 90king 1o, .20 8% 06 88 .08 87
Q"“kin,;B Shear force -2l 88 .08 88 -.13 87
1 1085 - w-B shear force -.01 88 2 e B .40%** g9

LD = E

Pp o . longisgimus dorsi e o os>p >.01
3yt . Pectoralis profundus ** = .01>p>.00

de, o' triceps brachii e = p < .00
Olth degreey of freedom 4)\VHC = water holding capacity

> m“HCIOB
) 3
ﬁt‘?ﬁ&m
g

:x”eqn: :S“l“y measurements, which have been performed on muscular tissue of bulls belonging to two breeds,
larh1"°Penu:hu live-weight of the animal is 8 very important factor, accordingly to literature (LAWRIE, 19?4)
th! °“rvu‘ink Weight, from 380 to 500 kg, the amounts of haematin in the tissue increased significantly. Simi-
byy LB COngeny ., "4V been made by BOWLING et al.(1978), who found that the muscular (M. longissimus dorsi) myo-
1g h‘r, th(‘n!rmmn rose in older steers. Therfore, it might be expected that the G&fo values develop similarly,
‘%'91.t9 Increases were less abvious. Higher reflection values correspond with a darker ment colour, which

d
hy ign %9 higher mounts of muscle pigments (COUTEFONGEA, 1969). This latter finding could be confirmed with
oy,

Iy 1 CQVCI of significance which was calculated for the coefficients of correlation between G&fo values and
Crgy Mrgy, CMtrations.
:%‘5eq 1'L Lo the water holding capacity, which did not change in the three weight groups, cooking losses in

Cog rﬁ the Animals of the higher welght classes. Besides, a tendency is found that the Warner-Bratzler shear
aehtl Uired to Shear the individual muscle samples, increase inm the heavier animals. This is specially
%zu“DOnd “‘””P"rlsun 0f the two groups with the lower weights (380 versus 440 kg live-weight). Our data may
h“al age w"‘h those of REAGAN et al.(1976), who found on bovine longissimus dorsi muscles that increases in
th weq £o Significantly associated with decreascs in tenderness. It must be noted in connection with this,
Bht Eroups in our experiment are not identical with age groups, because three different feeding
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levels were used per group. Therefore, an interaction may be expected between live-weight and chronological i
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 estimationd
showed lower values in meat of Dutch Friesian bulls. Although, Varner-Bratzler shear force values were not dif-
ferent in the two breeds, they appeared to be significantly correlated with cooking losses in the pnctnraliﬂ
profundus as well as the triceps brachii muscles. Breed differences between Dutch Friesians and Dutch red and
whites, which might be expected on account of findings on cows by OTTO and STANG (1975), could only be obgerved
in a very limited non-significant way. These authors stated that beef crossbreds in contrast to pure milk preeds
produced meat with higher shear force values, i1.e. less tender meat. In this case our observations, pﬂrf”rmcd ot
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 G6fo and Warner-Bratzler shear force valuef
between the LD and TB. These two muscles were significantly more tender than the PP, which was comparable to the
findings of RAMBSBOTTOM et al.(1945). The colour of the LD and TB was darker in comparison to the PP when mef~
sured with the G&fo 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 mué
had next to the highest WHC the lowest cooking losses. In spite of these facts, WHC and cooking losses BPPeared
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 fact
that drier muscles, due to the cooking process, possess a higher resistance against the shearing device of the
Warner-Bratzler apparatus. The positive correlation between G6fo values and haematin concentrations on the on®
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 lowef
weight classes. These correlations must be explained by the age interaction.

cle

Concluded remarks

= In muscular tissue of bulls, the amounts of haematin rise with increasing (from 380 to 500 kg) live—weight'

- The G6fo values, which represent the light reflection of the meat, also increase in heavier animals.

- G6fo 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 longissimus dorsi (LD), pectoralis profundus (PP) and triceps brachii (TB) muscles,
the PPhas the highest Warner-Bratzler shear force values, 1.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, corresvonds 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. pectoralis profundus has the highest light reflection (lowest G6fo values) together with the highest
shear force resistance, when compared with the longissimus dorsi and triceps brachii muscles.
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