M | r
(1#!1\?{/“.“3’14,’% i1 y OF LR

AND MEAT AND THEIR INTERDEPENDENCE IN
THREE oF oy MAIN BREEDS

Slavl XD T . . S OD v
nld‘/nu CEPIN, iarko CEPON and Dejan SKORJANC

In 3 .
Lh l\/(i):n\: it

7 .Y of Ljubl jana, Biotechnical Faculty, Department of
“00techno] 1230 mZale y OSLAVIA

S U M M R "(1

At . - ) : . :

Q 4 Sample of (0 bulls from the progeny test, of Brown breed,
q imenta ] and Black and White breed, the quantitative and
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th €rdepend. € ] studied. The results showed that in all of
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the carcass composition, as regards the rates of meat, fat,
Ones ang t ¢

*ndons, being the most objective criteria. Among the
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th“”“' ha teristics of carcass and meat there are several
aq%hh; significant correlation coefficients, which could serve
S a

ca basic for indirect establishment of the characteristics of
“Al'Cagc 1 .
=S and meat
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{2: QUuality of carcass and meat has an ancreasing ipfluenco on
* €Conomi of the meat industry. When evaluating cattle

4 negative correlation between the quali ty of carcass
pacity for milk production should be taken into

n our country, three important highly productive
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Cattle

whih : www V. are rwmﬁun: Byuwn.br?ed, Simmental and Black and

whiy, wyvvum ﬂmuhﬁ.lntﬁv, thy first two are dual purposetypgs,

;kngtifwf_zwn! mentioned cattle are more and @ore‘lmproved with

“mk”f‘“ Friesian Lrwwd, as a results of which they are
" €asingly specialized as dairy cattle.

it:ar:frmp;; in xclgr!xng~ dual purpose broed34 are Oriepted

}hm@v'“ an augmentation of as well meat- als milk production.

S1e €r, as a results of this, the selectional progress 1is
YWe r t}

l”hdupt‘nut it wwuld'he.whwn yf would be selecting for qnly one

i”nd”.[?oh «hgrawvvr1§tzu. While observing the capac1ty for meat

m“”l:s:un, Wg cnr§fully study the ‘carcass quality, meat

: Y and their interdependence. Several research workers,

”;ép)«ymkinq and Ferrel (IHH{}, Kgggl et al. (}988){ MZller

anq glsiﬁuxnnhvruvr et al.»(?UHI), 'emisan and Augustini (1987)
dthers are engaged in similar research york.

Mepy .  cSearch aimed for establishing the influence which the
breeds have on the quantitative and qualitative
eristics of carcass and meat and their interdependence.




MATERIALS AND METHODS

Random samples of bulls from the progen test for attening ﬂnd
carcass haracteristics were included into the experiment: 24
Brown breed animals and 18 animals of each Simmental and Black
ind White breed. The bulls were slaughtered without previot
ting, directly after having been brought to the abattoir. The
warm carcass halves were weighed immediately after slaughtering
1elr laughter quality was subjectively evaluated and t,hé’-ilf
length and breast dept measured. On the basis of the f oun?
measures, a conformation index as relative carcass depth, wa?

1l w:i""l_i.
Carcass weilight

Conformation Indeks (CI) =
Carcass lenght x carcass depth

The subjective carcass grading inclueded fleshiness (max. 30
points, fattiness (15 points) and meat quality (5 points) which

makes a total of maximal 50 points. The area of the cross
cection of the M. longissimus  dorsi were measured at the cv
between the seventh and eighth rib at the selection of ¢t

q

front and hind quarters. At the same part of the muscle als©
sample was taken for analysing the number and diameter of the
muscle fibre, following the method, described by Hegarty ""nd
Naude |( 1979).

From the right halves, a dissection w: made into the mor’
important parts, which were divided following the system 02
rough tissue division into separate tissuc meat, fat, bones 8%
M Bt ynes

tendons). We took a sample of the M l o1 imus dorsi (ML”’)'
between the seventh and tenth rib, for her v1 and C,,,ng,vo!"(
analysis. At the sample of the prepared meat \1s0 the cuttis
hardnes was measured with and Instron

'he results of this research were stat i o8 y processed wit
analysis of variance, following the method 1 least S.(“mrﬁ"h
(Harvey, 1968).
RESULTS AND DISCUSSION
: ’ 0
The results of the research are g¢iven in table 1 There was 'y
significant difference in live weight before slaughter’
between the animals of Brown breed and Simmental breed },(,wvv"r[‘v
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the weight was significantly lower in Black and White animal$
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0,01). The same goes for warm carcass weight as well
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u ive and Quantitative cass and M a
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B oo WA el & o I e e Wl
Live weight, kg 592.6 5.0 § - t o 0.000%
Marm carcass weight kg 333.4 s : te
Dressing percentage, § 58. 1 g badvex & : _ ) 3% *v
Carcas lenght, cm 132.9 32 ( 135
Carcass depth ch 4.7 0.4 40.6 4.2 0 :
Confornat i gn Index 60.0 3.8 1.4 4 ' ¥¥  0.000%%|
Carcass 6rading, p 43.5 5 459 ). 8 8 g £1 i1 £
Area of WD, ca? 9.6 2.3 ¢ 3 4.5 64 ' 0.030% |
Ko.of Ruscle fibres in "‘u[.“fj 1.637.7 79,0 1.588.9 116 1.335.4 13 ' ik 1
N‘? of muscle fibres per lam® LTS 10 WA I )" 1¢ 0.003%% )38% 61 |
Dla'e“-’f of muscle fibre, 64.1 -3 69.2 1.9 64.4 2.1 0.016% 66 |
Carcass Composition, %
" heat 71.0 4 £y '
" fat 11.5 5 | 45%
~ bones 16.0 7 T Ly X3
" tendons 1.5 0 4
| SRCER X ~‘ f
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H‘enjri\ compositi ]
" Water 14 9 g 7 : (
Drﬁ!ﬂm; 9 2 2 & > : “'x : §1%|
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| I&‘demf%% 1-7 points) ( 3 4 0 /
y )UICIHQQL“ D 5 9 0.1 5 4 0.1 5 4 0.1 0.001%* (.003%s
Mavgyr | X | : 458 9%
Chear fore values (newton 129.9 9 ¢ 46 3 23 ;
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an —>81ng percentage without previous fasting was with Brown
d”.f“-'\lmment,al breeds 28.1 and 29.2 x respectively, the
l(>w(.,.r €nces were statistically not significant, but h(_'— rﬂnnl h
Wag "(h'(ksz-zlnq percentage of the Black and White cattle (55.7 %)
t)ree?“{rnfir,yM y which is mmw:"«r;u‘uh}w-- for a specialized (.i,u:,\
f‘t, n]. A (Hlmll‘rt\l‘ Hr"(lsult:; was found in earlier researches (Cepin
”lor,." 1981, 1987). ; »
Cape. were no statistically significant iifferents in the
(p )'dHS( length and carcass deptht. However, highly significant
«bnf(,,.)“)] ) W""V"' the differences between the thre: : breeds in the
f\‘howmim)”"'fl index and the subjective carcass grading. Simmental
anq ’ »Thv best results, Blacl and White th worst. Our Black
Pup )U»’.h”r‘ cattle strongly stay behind the yther two, ’nhml
Se })r'('w(]};, because of the I reasins influence ol the dairy




eSS = = emm——— o

1

breed Holstein Friesian eith which they are improved. Also 1P
the area of the muscle section (M. longissimus dorsi) the ]l ead
is taken by Simmental while Black and White stays far behind.

The analysis of muscle fibre showed that the highest number of
fibrils occurred in the M. longissimus dorsi of Brown breed, and
the lowest number in Black and White, the differences betweel
these two breeds are significant (P < 0,05). The diameter of
muscle fibre was the biggest in Simmental, the smallest in BrowP
breed, also these differences are significant (P < 0,05):
Similar results are mentioned by Osterc (1974).

I'he carcass composition, as the most objective criteria of
carcass quality, appears to be the most favourable in Simmentals
as this breed has the highest meat rate (72.6 %) and the l owes?t
fat and bone rate (10.5 and 15.5 %). Black and White br?ed
showed the worst carcass composition; it had the lowest meal
percentage (68.5 %) and the highest rate of both fat and bones
(11.8 and 18.0 %) The differences between all three breeds weré
either significant or highly significant. There were, however!
no significant differences between the three breeds as for theé

rate of best quality parts.

There are indeed no great differences between the breeds as fof

their chemical composition, but because of the small variabilit!
there is in Simmental cattle a sifnificantly higher percenta#®
~f proteins and a lower percentage of fat than in the other twl
'{v_v ..... { <

\lso in some sensoric characteristics, the differences be twee”

the breeds are significant. Although there are no sit'njficant
0

iifferences between the breeds when compared for tenderness

the prepared meat, the juiciness and flavour of the meat are the
best in Brown breed.

The chear force measured with and Ins
significant differences between the lowest hardness in Simment@
and the highest hardnes in Black and White cattle.

. 8
ron instrument, sho¥

From the shown results it becomes clear that Simmental cattle i
most of the quantitative and qualitative CArcass trait"'
significantly positively deviates also from dual purpose Bro¥
breeds, while the results in the specialized dairy Black ant
White cattle are even essentially worse. '

In table 2, the correlation coefficients between the nnriivid”‘"l
traits are given with a comment on the most significant ones.

Highly significant is the correlation coefficients between (,h‘;’
live weight before slaughtering and the conformation index (T |
0.64), the subjective carcass grading (r = 0.65) and the bO"
rate in carcass halves (r = -0.61). Still somewhat higher 3;(\
t

the correlation coefficients between the carcass weight and
mentioned traits.

N
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Table 2: Correlation Coefficients between the Analysed Iraits /
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[ 1. Live weight, kg g ) SIGH Te T E e S - SIS T v S I wobk sl dl R S22 ¥ A0 t~a50 S8 R s
[ 2. Wara carcass welight, kg OR Sk e o S e | A | 21 L2316 30 - 70008 S MR W =201 b7 ~akdes 21 N AE Te 46 -~ 54
5. Dressing percentage 10016 - 4F 558 3 Y. B 30 -.59 05 aetel A7 .20 440 04 s 08y J0 =50 .56
| 4. Conformation Index .00 .63 51 51 17 J §. 3l SO 08 rel6 e 14 0T 37 03 sl 9 38 Y [t L
[ 5. Carcass grading_(4-50 points) 1.00 .19 .12 08 .2 > .29 -.69 .03 -.02 .44 -1 .27-.12 -.05 .21 .1l -.22 -.35
| 6. Area of MLD, ca“ i . ( 19 26 .02 .35 -.04 37 0800 499 200 07 09 I 01 -8k -1
No. of muscle fibres in MLD, 10° 1.00 40041535 =15 -, 260 ~.05 208 43 .06 €00 B30 25N SE. <98 v B
8. No. of muscle fibres per | an‘ L0 825 00 SIS SG 00 00 YO w1 - 0T -0k bl il - 42 5 19
| 9. Diameter of muscle fibre, 1.00 .01 .24 -.29" <.01 =08 .18 -.20 34 -.07 -.03 .04 -.26 -.23 -.09
{10 Meat rate, § 100 =.70. .20 .20 M0 6L 49 .06 -:520 ~.15 .14 -.02 -2l =,00
11, Fat rate, % OO 2 35 <530 81« 0B < 47 98- 4S8 10 .31 .18 -.04 -.40
12. Bone rate, § 1.00 .14 .26 -.64 .29 -.41 -.01 .07 -.25-.27 .30 .53
N |13. Rate of best quality parts, % 1.00 .80 .15 .22 -.06 -.21 -.20 -.17 -.01 -.08 .07
- iil, Meat rate in best qua. parts,% 1.00 -.02 .18 -.18 -.05 -.03 -.20 -.17 -.07 -.08
15. % meat per live weight L0 (o 0F L8005 m71] 19701 .52+ 46
16. Water content in MLD, % LU ~586:= . 7000 027 12«04 .32 .97
[17. Protein content in MLD, % 1.00°-.28 =81 .04 =01 .- .13 ~.87
[18. Fat content in MLD, % 1.00 .08 -.01 .08 -.08 .02
19. Ash content in MLD, % 100 -.08 <14 -.10 .33 |
20. Tenderness MLD, (1-7 points) 1.00 .16 -.16 ~-.64 |
21. Juiciness MLD, (1-7 points) 1.00 .03 -.17 ‘
22. Flavour MLD,(1-7 points) 1.00 .30 §
23. Shear force values (Newton) 1.00
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Highly significant are also the correlation coefficients between
dressing percentage and conformation index (r=0.76), bone rate
in carcass halves (r=-0.59) and meat percentage obtained from
liwe weight (r=0.82). Also highly significant are the
correlation coefficients between the conformation index and the
subjective carcass grading (r=0.65), the area of the MLS cross-
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section (r=0.75), the number of fibrines in the MLD (r=0.51);
the percentage f meat from live weight of the animal (r=0.74)
and the chear farcec r=-0.53). There exists a highly significant

negative correlation (r=-0.69) between the subjective carcass

grading and the bone rate, while there exists a highly positive

correlation between the area of the MLD section and the meat
)

percentage from live weight {r=0.59). The correlation
coefficients between the number and the diameter of muscle

fibre and the remaining traits are in most of the cases low.
The meat percentage in carcass halves stands in a significant
negative correlation with the fat percentage in the carcass

halves (r=-0.70) and the fat percentage in the MLD (r=0.52) and
in a positive correlation with the meat percentage from the live

weight of the animals. The fat percentage stands again in
negative correlation with the bone percentage (r=-0.52) and the
water percentage in the MLD (r=0.67).

The bone percentage stands in positive correlation with theé
hear force of the meat (r=0.53). The are no significant
ficients between the rate of best quality parts
and the remaining traits. Most of the correlation coefficient$
have no high values either, when compared to the chemical
composition of the sensoric characteristics.

(

correlation coef

CONCLUSIONS

The results of this research show considerably betterl
quantitative and qualitative carcass characteristics o
Simmental cattle. Brown breed somewhat lags behind, while the
dairy breed Black and white comes far behind.

There are several important, highly significant correlatiol
coefficients among the indvidual . carcass and meal
characteristics.

The research has also proved that for objective evaluation of
the carcass quality it is ever still necessary to dissect int©
individual tissues, as other direct methods do not offer
reliable information on carcass composition in regard of the
meat, fat, bones and tendons percentage.
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