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Eﬂx§;kochemische Eigenschaften von Fleisch schwarz-weisser Rinder verschiedener Herkunft

ANDRZED PISULA, ROMAN DOWIERCIAt, MAGDALENA NOWICKA, JERZY REJT

I”Stitut er Lebensmitteltechnologie , Landwirtschaftliche Universitat , Warschau , Polen
Bs wurde der Einfluss der Kreuzung polnischer Kuhe der Rasse schwarz-weisses Niederunsvieh
"t Bullen der gleichen Rasse aus zehn verschiedenen Lander untersucht, Die Fleischproben
"Urden aus dem Rostbeef von 109 Bullen zu 450 und 550 kg entnommen / Program FAO " Semen
Qonation scheme <4

In der chemischen Zusammensetzung des Fleisches der einzelnen Abstammungen wurden keine

“

Statistisch signifikannten Unterschiede festgelegt, Etwas grossere Unterschiede wurden
®1 einigen physikochemischen Eigenschaften /Eigenwasserbindungsvermggen, Emulgations=~
eFMGQen, Viskosit;t, Volumeverkleinerung und thermischer Verlust/ beobachtet,

Ode Differenzen in den physicochemischen Eigenschaften zeigen, dass sich Fleisch der

polnisch—deutschen und polnisch-israelischen Kreuzungen durch die gunstigsten technologi-

Sthen parameter charakterisierte,
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QHEEEQ:chemical properties of meat from different varieties of Black and White Cattle

ANDRZEJ PISULA, ROMAN DOWIERCIAt, MAGDALENA NOWICKA, JERZY REJT
Stitute of Food Technology , Agricultural University , Warsaw, Poland

he influence of crossing Polish cows with bulls of Black and White Breed from 10 diffe-
"ent countries on physico-chemical properties of meat were studied, Samples of meat were
take” from longissimus dorsi muscles / sirloin/ from 109 bull-calves at the living
vmight 450 and 550 kg /Programme FAO “Semen Donation Scheme"/,

There were no significant differences between meat of different varieties of the Black
Sng White Breed in chemical composition, Some bigger differences were observed in physi~
8L Properties / water holding capacity,emulsifying capacity,viscosity,changes of volume

n
d amount of thermal loss/.
It

%as concluded from the results that meat of varieties of the Black and White Breed

POlish x German and Polish x Israel had the most favourable parameter of technologi-

¢
8l Value,
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Caracteristiques _physico-chimiques de la_ viande bovine de différentes variétés de la

noire-blanche,

ANDRZEJ PISULA, ROMAN DOWIERCIAL, MAGDALENA NOWICKA, JERZY REJT
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la Technologie Alimentaire, Universite Agronomique de Varsovie, Pologne
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On a etiudie 1 influence du croisment des vaches de la race noire-blanche d elevage Polo

‘
nais avec les taureaux de la méme race provenant de 10 différents pays, sur les proDrle‘

tés physico-chimiques de la viande, Les échantillons de viande ont &té& prélevés du
rostboeuf de 109 taureaux pesant 450kg et 550kg / Program FAO " Semen Donation Scheme"/‘
On n‘a pas constaté de différences statistiquement importantes dans la composition
chimique de la viande des variétés différentes. On a observé les différences un pen
plus grandes dans de certaines qualités physiques comme la capacité de fixationde 1 ealr
la capacité 5mulsifiante,la viscosité, la diminution du volume et la perta thermique de
l "eau, Les différences des qualités physico-chimiques montrent que la viande de crois€”

ments de la variete polonaise avec celles allemande et izraélienne se caractérisait d€

tres bonne aptitude technologique,

QUBUKOXMMUUYECKUE CBOHCTBA MACA DPA3HHX HNOPON UYEPHO-6EJ0r'0 CKOTa.

AHIXEA IMACYIA, POWAH IOBEPLMAAN, MATIAJEHA HOBAIKA, EXH PEAT.
AacturyT llumesBo# Texmoxoruu, CI'TB - CeabckoxosgitcTBenHas Axkamevus, Bapmasa, [loaxpma.

lccnezoBanocrk BIWAHWE CKPENUBAHUA IOJBCKMX KOPOB HUBHEHHO-UEPHO-G6€J0ii MOpOomH ¢ 6y-
ragmMu Toi xe mopoiH M3 10 pa3HHX CTPaH Ha (QU3UKOXUMHUYECKHE CBO#CTBA TOBAIUHH. 06—
pasgH MAca IOoJAy4aau u3 pocrbupa 109 Gyraes Becom 450 u 550 xr / Mporpamma &AO

" Semen Donation Scheme "/,
B XxuMuUeCKOM COCTaBe MACA OTHEeNbHHX HOPOJ He OHIO OGHADYXKEHO CTATHCTHYECKH Cyme-
CTBEHHHX Da3HHIl. He3HauHTeNbHHE Da3HUIH H2OIRZaJUCh B HEKOTODHX (H3UKOXUMUYECKUX
cBoiicTBax /cmoco6HOCTH COenUHAHUA COOCTBEHHOU BOJH, CNOCOBGHOCTH BMYyJbIOBaHHM,
BABKOCTh, H3MEHeHHE 0O6bEMa, a Takxe BeNdUHHE TEPMUUECKOH yTeuxu/.
LOKa3aHHHEe DasHHUH B (PMBMKOXMMHUYECKHX CBOHCTBaX IOKa3HBAKT, YTO MACO THODUILOB

IIOJBCKOY HNOPOJH C HEeMEIKOR ¥ HUI3PaHJBCKOH nopozaMu o06Janajo CaMHMKi XO0pPOomH MK

IapaMeTpaMud TEeXHOJOTUYeCKOH IIPUTONHOCTH .
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~¥sico-cnemical properties o meat from different varieties of Black and !'hite Cattle

ANDRz=3 PISULA, ROMAN DOVWIERCIAL, MAGDALENA NOWICKA,

I”Stitute of Food Technology, Agricultural University, iarsaw, Poland
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“Atroduction k
One of the main nroblems of animal husbandry in manyv European countries is the improve=-

"ent of beef production capacity of milk type of cattle., As most effective are suggested
Cthods of cross-breeding between breeds and varicties of breeds, Together with evaluation
different factors such as feed utilization, average daily gain, dressing percentage etc,,

there are factors which lead to the evaluation the quality of meat, From many possibilities

88 most important were mentioned by Buchter /1975/:colour, pH value, content of fat,nitro-

fien /protein/, moisturc and total heme pigment and sensoric quality,

[ = In our investigation on the evaluation of aquality of meat from different varieties of the
“tack and White Cattle /BUC/ together with above mentioned factors therc were established
Some physico-chemical properties stich as :viscosity of meat slurry, emulsifying capacity,
;”tor holdina capacity /"HC/ before and after cooking, cooking loss and the change of volu-
"® of gamples heated in standard conditions,

0
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-I,‘f‘ter-w_a],
Our investication was connected with the breeding experiment on the influence of the
Crogsing between different varieties of the BYWC breed unon the quality of the progeny /FAO

Droiectf Semen Donation Scheme/. In this experiment Polish cows of .the BWC breed were inse-

:inatcd bv using semen of the bulls of the same breed from 9 different countries: England -

[ °S, Denmark - DK, Holland - NL, Israel - IS, Canada - CDN, New Zealand - NZ, GFR - D, Sweden
\vs,and United States - US., As a control group were used animals of the Polish variety of
the BYC breed /PL. XEPRIL L

.

£ Samples of meat /about 2 ka/ were excised from roastbeef /sirloin - m.Lonqgissimus dorsi/
"om 109 voung bulls at 450 and 550 ko live weight., The samples were cut in 2 narts. The

"ont part of the muscle was minced on the laboratoryv mincer, The minced sample was used
h:rhdeﬁermina‘cion of chemical comoositign /moistureforotniﬂ,fat,cgnnectivn.tissuD ahd tanl
Mo nigment content /,pH,, value,emulsifving capacity,water holding capacity and viscosity
meat slurryv, Second part of the intact meat sample was used for the following determi-
nation; cooking loss,change of volume,shear force value and diameter of meat fibres.
uﬁ@gﬁs
q Determination of moisture, protein and fat content in meat were carried out usi

1sing stan-
a - p ~ S ! o . J
9rd methods /drving at 105°C, Kieldahl s and Soxhlet s methods/. The amount of connective
miasuo was determined by hvdroxyproline method /IS0,1969/, The content of total heme pigment
48 @aq - :

Co: '@stablished by Hornsey s method /1956/. PH,, value was measured with pH-meter type N-512

\e‘our lightness measurcments were carried out“Using spectral photometer equipped with ref-

ub?tanco attachment at a wave length of 560 nm, Water holding capacity were carried out

“ing three methods:

HC of the own water by Grau-Hamm method /Hamm,1972/,

fiC of the added water by Wierbicki et al,/1962/ method /at 4000xG/,

h;HC'after henglng in standard conditions by method of Klim and Kopalev /1960/,

Sip Viscosity of meat homogenqtes /mfat : water = 2 : 1/ was determined by capillary visco-

wa;eter acgordlng EO‘Ty%ZkleW}CZ /1909/3 The emul§1fying capacity of meat protein extracts

me; determined by Swift s method according to Grabowska et al,/1971/, Shear force measure-
ts were carried out in Kramer s apparatus equipped with three angle Warner-Bratzler s

k s S
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flfe. Meat sample were cooked in 0,6M NaCl solution at 96°C to obtain 80°C in the centre
Samples, Fibre diameter was measured using microscope method, The change of meat volume

. the cooking loss were determined after cooking the samples /wrapped in plastic bags/ in

.e €r bath at the temperature of 72°C during 90 minutes. In statistical calculation t
Nt's test and variance analysis were used,
SSults

T ——
® results of chemical analysis /Tab,la/ showed rather small differences between samples
]Feat from different animal groups. These differences were not significant, There was
~1ght tendency to higher fat content in meat from several groups of animals /especially
OT PL x CDN cross/, which leads to increase marbling,
Qhegrsinilaritv Qf the chemical composition caused relatively ;1@11 differences in physico-
for ical properties of meat /Tab ib/. PH21 vnlues'and colour(l}gntncss were very sinmilar
lat all tested meat groups, The differences in the colour lightness of meat were not corre-
o ?d with the total pigment or fat content, The water holding capacity of the own water
Ssé;mat?d for the Fested samples was not influenced by the origin of the investigated cro-
Ceg 6 dccotd;ngb;ncuéqalys1§ of varlance/, Sudent s test showed however thaF the differen-
pesu? served in the WHC of the own water between the highest /PL x D/ and the lowest
“its were statistically significant /Fig.l/.

0f ¥|convgriggn of the WHC of the added water /Fig.2/ showed that the highest WHC had meat
fop ¢ Danish /PL xDK/ and the Israel /PL x IS/ crosses. Some smaller values were obtained
fOUngeat from the English /PL x GB/ and the German /PL X D/ crosses. The lowest values were

for the PL x US and PL x NZ crosses, Some observed differences were significant/Fig2
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Table 1, Physico-chemical properties of meat from 9 crosses of varicties of Black and Wh*
Cattle and from Polish variety/ young bulls 450 and 550 kg live weight/

-
.
>

D

PLxPL PLXGB PLXDK PLXNL PLXIS PLXCDON PLxNZ PLxD PLxS PLﬂﬁ

Moisture ,% 75, L7501 75, 2 75,0 74,2 74,8 74,9 74,9 9,3 75,1
Protein, | 21,5 21,6 21,4 21,2 21,6 21,8 21,5 22,0 21.6 28
Fat, 108 2,0 1.8 2,0 2,0 2,2 1,9 2,0 2.0 112,
Connective tissue, {; 0,61 0,62 0,63 0,5 0,58 0,60 0,62 0.55 0,59 0.
Total heme pigment,pm124,9 115,9 121,6 126, 3 133,80 134, 619253 LA R e e ! 133,8
b/ Ll
P Hy, sy6' 5,6 " 578 5,6 5,6 5,6 5.5 5¢5 5,5
Colour lightness Rl s mile, 7 16,9 16,3 16,7 i ) 16,8 15652 16,6 16,9
WHS of own water,
cn” /o 0,1 32,0 32,5 32,0 29,9 34,4 30,0 26,9 31,9 332
WHC of added water,!} =-1,2 42,2 +4,1 OIS, A rd 20 D E S et Lo A
WHC ‘atter heating,% 33,9 26,9 38,1 ‘28,1 - §8.8 * ‘37,34 %ng fiug g 34,7 258
Viscosity,St 260,4 259,2 400,2 306,4 375,1 307,7 217,0 369,3 250.6 2792
Emulsifying capacity,
¢ of o0il phase DAy . 522 5054 52,9 52,8 51 .8 54,8 52,4 52,7 51'?
Shear force value,kg 12,8 L2 2.6 13,6 11,56 10,5 11.,@ 12,4 14,0 14'5
Fibre diameter 'um 582k 58,6 ' .55 60" 58, 5840 . 5735, 58,81 .57:34 - 579 W50l
Cooking loss,% 28,1 30,9 31 20,0 28,0 30,8 29,0 27 ot 29,0 G
Very similar data were obtained for the WHC after heating, According to the analysi® fer
of variance there was not proved an influence of the crossing upon the WHC, When the di g0

0
rences between extreme results were analysed by Student’s test, it was seen that two t?;ﬁk

groups of the animals / the Polish variety PL x PL and US variety PL x US/ had statisglﬂw
smaller WHC after heating than the other two noroups: the Gernan cross /PL x D/ an@
Israel cross /PL x 1S//Fig,3/. ed
Analysis of the results for the WHC of added water and the method after cooking shoV
L 1 . Faa ) g - 5
that there is a nigh correlation between the two methods for meat from young bulls
foora= 0,79 ats Pl =00, 99 /3
a?/1g
e = 4,1
»§ T :
B i s o
.5 = a9
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Fig.1 WHC of own water estimated for 10 Fig.2 WHC of added water estimated fo
tested groups of young bulls, tested groups of young bulls. i th
/Black graph and black graph with spot /Black graphs and black graphs Wi ted/
are significantly differentiated/ spot are significantly differenti?

A : ; : ] es (s

Factors very important for the meat processing are the viscosity of meat homoge”a;acwr
and the emulsifying capacity of meat protein extracts., In our investigations both a”
were not influenced by the origin of meat /10 tested group of young bulls//ardysis © racﬁ

riance/, Student’s test showed however that the emulsifying capacity of the meat egigher

wee’

from following meat groups: PL x NL, PL x IS, PL x S and PL x D were significantly
than the Danish cross /PL x DK/ /Fig.4/. There were no significant differences bet
all other tested groups in the emulsifying capacity,

. £fe”
In a case of viscosity of the meat homogenates there were observed some bigger d152c0’
rences /Fig., 5/. The meat slurry from meat of the PL x NZ cross had rather lower
sity in a confrontation with all other groups, The differences between 3 crosses Wlﬂm“
the highest viscosity : Danish, Israel and German crosses were significantly higher
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WHC after cooking established for 10 Fig.4 Enulsifying capacity of meat protein
tested groups of young bulls, extracts established for 10 tested
/Black grapihs and black graphs with groups of young bulls,
spot are significantly differentiated/ /Black graphs and black graph with spot

are significantly differentiated/

fur‘h:r 4 groups with the lowest viscosity: New Zealand , Swedish,and English crosses and
Polish control group., The viscosity of meat slurry of the remaining 3 groups lay between
above mentioned results. Between the viscosity and the WHG of meat after heating a high
Correlation was found /r = 0,80 at P = Q5 99/

The shear valu
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¢ of meat was carried together with a measurcments of the meat fibre dia-
foitnd no correlation betwveen these two factors for meat from voung bulls,

e value of meat was the only factor which was significantly influenced by
crosses, It was proved by the analysis of variance at P = 0,95,

were tho meat samples from followina crosses PE: % IS, PL x NZ and

X CDN /Fig, 6/. The differences between the above mentioned crosses of the varicties

s of animal: PL x US, PL x S and PL x NL, which gave meat the most hard
istically significant /Student’s test/,

€ <

SHEAR FORCE VALUE

w

NL Is CDN NZ D S us PL GB e ) XL 1= e NZ L S us

f meat slurry estimatee for Fig.6 Shear force value estimated for meat
roups of animal, from 10 tested animal groups,
hs and black aranhs with spot /Black gra Ohs and black graphs with

icantly differentiated/ spot are significantly differentiated/

f mz2at

fibres of Danish cross /PL x DI/ was the smalest and qunvflcnntTV
of Polish

variety /PL x PL/ and three other groupgs: PL GB,Pl x NL,and

¢
b

the cookinc loss and the change of volume /vihich characterize physical
durina heating of mecat/ choved some d‘ffernncos between the tested crossesg

‘s test it was proved that the cooking loss ablished for meat of 3 group

DK,and PL x CDN/ was cﬁqnfficcntlw higher twﬁn that of results for 3
PL x IS, PL x D and PL x US as well as for the Polish variety, The cook-
closely correlated with the change of meat volume after heating /r=0,99/.
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Fig.7 Fibre diameter of meat measured for Fig.8 Cooking loss of meat estimated for
10 tested group of voung bulls, tested groups of young bulls, i
/Black graphs and black araph'with /Black graphs and black graphs w%tted/
spot are significantly differentiated/ spot are significantly differentia
Discussion
Shosioh il of

Rather small differences in the chemical composition of meat from different groups
young bulls of the Black and White Cattle were produced by a similarity in hgsbapdrth_
factors such as: sex, age, live weight and feeding, However some differences in tne pe’
sico-chemical properties of meat were observed, ''hen we used the analysis of varianC
there was found no significant influence of the orinin of youna bulls upon the most

i , ’ ea”
characterized properties of meat, Onlv in case of shear force value the ;nfTuence ffge
red to be significant, When we compared extreme results utilising Student ‘s test, tj;he

were seen some statistically sianificant differences between the crosses or between
crosses and the Polish variety /control/ of the Black and White Cattle,
ni~

Basing on the results of the Student ‘s test it was possible to compare all tested apcV

mal groups and to set in an order with regard to their individual physico-chemical pro
ties. Our data indicate that the crossing of the Polish cows with bulls of the Gnrmag
and Israel varieties of the Black and White Cattle brought meat with the most favourabl
parameters from the technological point of view,
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