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Protein content, 
cHTferences owii

of muscles of growing-finishing bulls may differ, however, Jjbi*
_______________ inn to the relatively small range of measurements are althougn »
tistically significant, could not be considered of improtant. Variation of re° a 
dings may be in part due to changes in moisture content. IRemarkable increas 
found in ME for PS between 200 and 500 days of age and for LO and ST between 
350 and 500 days of age. No change was observed in HF for noither ® 3 % S n trf2v8 ®f 
nor muscles. In MRS and MG protein content increased between 200 a"d d “V hoWe' 
age, later on it maintained on the same level for PS, in HRS £ n.wl'of «9e 
ver, no alteration was present. In MG peak values were attained at 350 days or 
for LU# yjftb
Overall increase of intr^muscular_.fat content with advancing chronological Bf c0t' 
shown in this study mainly f o r  PS in all genotypes investigated. In P ms 0r
trasts exist among means of MRS and the other breeds. For LD and ST in HRS n o ^ .
only slight alterations could be established. In HF young bulls the 
fat content seemed to increase at a lower rate during the first phase o f  
for LD and ST than later. The same process was present in HG for LD, but nea 
balanced rate of increase was shown for ST. In contrary, the r3te of increase .
intramuscular fat content in HE was higher at younger age, later on it ascenu „t
moderately. Thus, periodicity nr evenness of increase of intramuscular fat

in LD and ST might be considered as a breed-bounded character during the g f  
of young fattening bulls investigated in this study.
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h " fcV rn dearease was observed with advancing age. Former findings 
0r b e e ^ r h A  hH development of connective tissue may be associated with the dairy 
dtJe to fho3 ract®5" °f 1 br®®d 2* SS l i S Y  /1976/ suggested that the cause of this may {ie 
fic 3 ° bhe.genetically different composition of collagens constructing the sneci- 
lu«nce t h r n r n n ^ r - 3 of intramuscular connective tissue. In addition they ma? înf- 
°f connect W e  t?«,,* ? the™ostable cross-links playing role in the soluble part
kd and „ T k ' V f  "îeq“enf?l fu°m the point of view of the effect of bre­
wing present ifniS ltS quallty has to be emphasized instead of the amount
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5U* 3 e ti L S f i ! Cih^f|PH nr P^latability and tenderness of meat is well documented, 
/pH 5  samples showing DC-charrcter were excluded from the analysis
> M a r : , - i ^ - 5 A 8/ i , T  ain',ofi this P r° c e d u r e  was that m u s c l e  s amples o f  on l y  
»atea o r ? p » llM V * h ° U }d be i n c l u d e d  when m a k i n g  c o m p a r i s o n  among br e e d s  and a g e Y
Urf«ce ®!i,M e Jn values f? r cooking-loss, W a rner-Bratzler shear force value and 

•ce reflectance are given in Table 3 .
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concerned the effect of colloid-chemical status of the 
*cle night Rave utmost importance. Although comparisons were made within



a normal pH range, findings are inconsistent. Depending on breed, variability 'ja3 
higher at 2fcto days of age in all muscles investigated /LD, ST PS/. Changes w r 
inconsequent. In HG and HF higher cooking-loss was measured at 200 days of age 
compared to either HRS or HE breeds. In spite of this ygn der^Wa_l_et aiA /197 / 
recorded increased cooking-losses in heavier animals. Differences between gen " g 
types /Dutch Friesian and Dutch Red and White/ was demonstrated in their study, 
conclusion that supports our findings at least as far as breed differences are 
concerned.

Althouqh for W.-B. shear force value varying values were obtained in this exp 
ment the h i g h e t T  v a l u e d  n“ l 1C and the lowest one in HE for LD at 500 days of ag 
strike the eye at first sight, however means are in general quite varying. All 
possible cases were present in ST, namely in HE values rich at a maximum in 3 5 ^  
days of age, in HF and IIR3 they stagnate, later on increase, in HG no change 
obtained. Slight overall increasing tendency was recorded, however, in Po. Thi 
was the case with HF and HG breeds. HRS and HE had minimum or maximum values, 
respectively. Possible indirect effect of breed or chronological age may be J u  
to differences in the structure of connective tissue. Further influencing fact 
may be present caused by changes of cooking-loss. Owing to its close r e l a i  
to slaughter weight chronological age exerts certain influence on chilli g r
ditions of carcasses of different size. For this reason variation of W.-B. sneu

force value may be expected as well. In our previous study /Szucs_et al^j, 1982/ 
no significant effect of breed and/or age was found in W.-B shear Force value. __ ___ __ Ki, t-hnt- t* hi* v/nunn fattftmnn bulls wereno significant effect of Dreea ana/or age was m u ñ o  i., ,v“*: s\a'
This phenomenon was explained by the fact that the young fattening bulls w 
ughtered at relatively young age in the experiment cited. According to v a n j g t ^  
et al. /1979/ increase of W.-B. shear force value occures in bulls of higher 9 
weTgTit. Breed differences that may be presumed on the account of findings on c 
bv Otto et al. /1975/ could be observed in only a limited way. /I .<82/ r
porte‘3- tfat""with the exception of PS muscles, marked and statistically s . g m  Tn 
cant differences in shear force value readings were recorded between breeds.
his study muscles from Charoláis animals were found to require less shear ror 

compared with other breeds.

Changes in surface reflectance /GOFO/ might be due to total pigment content o C 
muscles witFirTEfie pTTrange studied. In LD values were inconsistent and no cn 
'was recorded in case of HG with advancing age. Continuous increase occured in 
500 days of age. In PS increase of GOFO value was stated in all genotypes bur 
The latter breed show no alterations. V^da^et^al., /1981/ calculated a close 
tiple correlation among surface reflectance, pH and total pigment content^ -pi* 
/R = 0.75/. Since the effect of pll was eliminated from the present analysis n 
tions of surface reflectance mignt be associated in part with total pigment 
tent.
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*in9-ff«^dud' in HF jnd H G ' however, this occured only in the late phase of qro- 
noloo r.2, u n g  Perl?d * Variation of intramuscular fat content accordinq to chro- 

sicat aqe seemed to be of a brepH-l i nirsH t-™,- t- 3
Oni i u pci iuu. varianun or intramuscular f 
a Cal a9e seemed to be of a breed-linked trait.

0, -j.

in ”uscles of growing-finishing bulls varies among bre- 
Sf mi05i P9teg?/’ies fnd muscles. Beef of "older” animals contain higher amounts 
?l« U v 3i?bin? ihaP thai of younger" ones, in consequence, it is darker. Perio- 
i°tal D?n. tGral pi9m?ni c°r?tc;l]t during growth is related to breed. Conspicuously, 
a9e# g^ent content in PS of Hungarian G rey /IIG/ bulls decreased with advancing

6- 1
^reeq c O n n e c t i v e  tissue no consequent differences were obtained between 
?ent i* ncreasing,. UP fluctuating trend with advancing age, however, was pre 
PP°tted /ur.f/61?rFrjesians / HF/' and mean values stagnated in Hungarian Red 
r'6V A  If; / n' * A ^. the same time averages seemed to decrease with age in Hungarian 
..fat Regarding to the effect of breed and/or age on connective tissue con-
h® °[ all thc structure of collagens being genetically determined and/or

1 1 n  h o c  f  a . h  £> l i n r l n n l  1 ^

bP1loi29nueef quality traits depending on ultimate pll for cooking-loss the 
,'lthin 'en,ioaA stat,,s of the muscle in question is the mos'F'decisTve factor.
,fre rer^lT. ? ,rancJe varying picture, can be seen. Among breeds differences 
Pe >nea = , dc1 hD ,a?d .bT or evcn in FS at 200 days of age. Highest values 

8 osured in Holstein-Fnesian /III-/ and Hungarian Grey /HG/ breeds.

Sn^UfeniPn) ° f -^iDST.: 2ril£ s h e a r_£o r ce_ v a Uj l vai-ying and slight increasing
opQ dav« 2 p S were made with an extreme mean value of Hungarian Grey /IIG/ in 
ihp9l t e n n  a9 c * ^ d i r e c t  effect of age and genotype might be the consequence 
o?PlUenrp r ° f lnt,’amuscular fat content, structure of connective tissue and 

bre e d . F carcass weight on chilling conditions within the carcass. The role 
cu was clearly shown.

* i'he
?llPi0i2»iatlOI! *2 l^-fsce refject^nce /GuFO/ might be due to alterations of to- 
3''t nt content in muscles, for this reason the influence of breed and aqe 

e considered as being indirect. J

r , . - ui uuuuycns ueing genecical
*-10 of thermostable cross-links has to be underlined.

Hi



LITERATURE. CITED

1. Bgjly, A.J.i Proc. 22nd European Meeting of Meat Research Workers, Malmö, 1976.

2. Rnwlinq, R.A. et a.lt: 0. Anim. Sci, Champaign, 1973. 46. 333.

3. Colex J tW,_ etL a l 3. Anim. Sci.# Champaign, 1964. 23. 71.

4. Uransfield^E^: 3. Sci. Fd. Agric. , London, 1977. 28. 833.

5. Kgrmendv L. e t . a U  Personal communication, 1981.

6. Norman, G .A.,Meat Sci., Barking, 1982. 6. 79.

7. n_rto, E T - Stanq, N. Arch. Tierz., Berlin, 1975. 18. 367.

o  P a n „ p w  c B • in Beef Cattle Science Handbook. Vol. 20. ed. by F.H. Baker
s. £§£i§eyx-S*S^ j*illep# Vcstview Press, 1984. 748.p.

q Srijcs E et al.: Proc. 28th European Meeting of Meat Research Workers, 
a. ----- ---------- Madrid, 1982.

10. KnvAcs M. et al..:. Personal communication, 1981.

11 . K ; ' s ! ^ d ^ ^ : a ? 9 ^ ? t i n g  o f  M eat R e se a rc h

12. Labormethoden zur Bestimmung des Schlachtkorperwertes /COMECON Standard/. 
Dummerstorf/Rostock, DDK, 1979.

13. '-. A ~ r h . h u .  !5t S T
Hungarian a...........  • '

Table 1 rv^n j m e n t a ! design a n d ^ n u m b e r^gf^sanjiles

Muscles
Dreeds Age in days

200 350 500 |

HRS 
1 IF

29
11

29
9

29
10

IIG 10 10 11
HE 10 12 10

Total: 60 60 60

hits
HF

30
11

29
9

29
10

HG 10 10 11
HE 10 12 10

Total: 61 60 60

!is.-E5S3S_.!!!3i22L.Z£§Z
HRS
HF

30
11

29
9

29
10

HG 10 10 11
HE 10 12 9

r r ., _
Total 61 60 60

Grand total:
182 180 180

■ —

181

Breeds: HRS = Hungarian Red Spotted
"— w-' "  up _ Holstein Friesian 

HG = Hungarian Grey 
HE = Hereford
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