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INFLUENCE OF FOOD INTENSITY ON CARCASS QUALITY AND OTHER 
PROPERTIES OF MEAT INFLUENCE DE L'INTENSITE DE LA NOURRITURE SUR LA QUALITE 

DES CARCASSES ET SUR D'AUTRES QUALITÉS DE IA  VIANDE

by

S. ie p in
S. Cep in

Summary
Résumé

The intention of the research was to establish the fattening and slaughter 
properties of brown bulls treated on four levels of food intensity. A greater 
energetic value o f rations had no statistically significant effect on the greater 
daily gain, slaughtering a b ility  as well as on the subjective value of carcass 
and meat properties. A greater nutritive value o f rations influenced significantly 
(P *0 ,0 1 ) the greater use of nutritive substances per kg of daily gain and 
composition of carcasses as to the percentage of lean and fat in carcasses 
(P^ 0,001). Thus the carcasses of the first group of the bulls which were fed 
least intensively, contained 73,2 % of lean and 11,0 % of easily parted fat, 
the second group contained 71,9 % of lean and 12,0 % of fa t, the third 
group contained 70,4 % of lean and 13,1 % of fa t and the fourth group 
contained 69,8 % of lean and 14,6 % of fa t. There was 14,6 % of bones 
on the average and almost no differences among the groups.

The increase of the nutritive value over the optimum has negatively influenced 
the pro fitab ility  of fattening as well as the commercial value of carcasses.

L'intention de l'examination é ta it d 'é ta b lir les qualités d'engraissement 
d'abattage des taureaux la race brune, qui étaient affourragés sur 4 niveaux 
de l'in tensité  de la nourriture. Une plus grande valeur énergique des ratio*1* 
alimentaires n 'ava it aucun effet caractéristique sur un plus grand gain 
journalier, sur le rendement et aussi sur l'évaluation subjective des qualités 
des carcasses et de la viande. La plus grande valeur nutritive des rations 
alimentaires avait une haute influence significative (P^ 0 , 01) sur une plu* 
grande usage des substances nutritives par kg du gain journalier et sur la 
comiposition des carcasses quant' au pour-cent de la viande et de la 
graisse dans les carcasses (PA 0,001). Ainsi contenaient les carcasses des 
taureaux du premier groupe, qui étaient affourragés le moins intensivement/ 
73,2 % de viande et 11,0 % de graisse (qu'on peut enlever facilement)/ 
ceux du deuxieme groupe contenaient 71,9 % de viande et 12,0 % de 
graisse, ceux du troixieme groupe contenaient 70,4 % de viande et 13/1 7° 
de graisse et ceux du quatrième groupe contenaient 69,8 % de viande «t 
14,6 % de graisse. Il y avait 14,6 % des os en moyenne et presque p05 
de différences entre les groupes.

L'augmentation de la valeur nutritive au dessus de l'optimum exerçait une 
influence négative sur la rentabilité de l'engraissement et aussi sur la 
valeur commerciale des carcasses.

EINFLUSS DER ERNÄHRUNG SIN TEN SITAT AUF DIE SCHLACHTKÖRPER­
QUALITÄT UND ANDERE FLEISCHEIGENSCHAFTEN

jp jf '
BjlKflHKe AHT e h C  Ir F HCCTtf CKT8 HKfl H8 COpT yCoíÍHblX ROJIOB HH M H0
rué Ks^iecTE8 v h c p .
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F E 3 L M E
Zusammenfassung

Das Z ie l der Untersuchung war die Mast-und Schlachteigenschaften von 
Braunviehbullen festzustellen, die auf 4 Niveaus der Nährungsintensität 
gefuttert waren. Der höhere energetische Wert der Rationen hatte keinen 
statistisch charakteristischen Effekt auf die höhere tägliche Zunahme, 
Schlachtusbeute als auch auf die subjektive Beurteilung von Schlachtkörper- 
und Fleischqualität. Ein höherer Emährungswert der Rationen beeinflusste aber 
hoch signifikant (P ^0 ,0 1 ) den höheren Stärkeeinheitverbrauch pro kg der 
täglichen Zunahme und die Zusammensetzung der Schlachtkörper bezüglich 
des Fleisch- und Fettprozents in den Schlachtkörpem 0,001). So enthielten 
die Schlachtkörper der ersten am wenigstens gefutterten Gruppe von Bullen 
73,2 % Fleisch und 11,0 % des grob trennbaren Fettes, die zweite Gruppe 
enthielt 71,9 % Fleisch und 12,0 % Fett, die dritte Gruppe enthielt 70,4 % 
Fleisch und 13,1 % Fett und die Bullen der vierten Gruppe enthielten 69,8 % 
Fleisch und 14,6 % Fett. Es gab durchschnittlich 14,6 % Knochen und fast 
keinen Unterschied zwischen den Gruppen.

Die Vergrösserung des Nährungswertes über das Optimum beeinflusste negativ 
die W irtschaftlichkeit der Mast als auch den kommerziellen Wert der 
Schlachtkörper.

j
u e jlb  3TOTO HCCJie*0B8HHH yCTBHOEMTb OT KOpMJI e H Hb'e M y6otlH!¿e^cV!f 
CTB8 KOpM^HefctX Cb.KOB, Tp8KT0B8HHKX H8 UeTEp’éX ypOEHflX HhT
h o cth  m tTaH Kfl. ^ e" 
Eojibmafl 3H epreTCK8fl ueHa naiÍKOB He A v e n a  cTaTHCTHyecKM 3tidfí0 
j i b hoto  aeHCTBHH hs óojibm ü# npupocT  Bec« ,y6oi*H O C Tb,a T8K*e 
6beKTiiB¿i,yD oue m ty  copTOB yOoftHbix hojiobhh  M aca.B o jibn ie fl nnT 
Haa ueHa naííKOE , HenpoTHB, bec o ko  CHrH¿icfnK8HTHa. f p' 
/ n * 0 , 0 1 / B X ’Af!JlC H 8 OOJIbfDHi* p8CX0,fl nHT8TeJIbHfX MPTepM tí HO * Qg# '  
a t í u y  npapocTa u n a  c o c ts e  yficíÍH bix nojioBHH,OTHOcnTejibHO np 

Ta Maca m ce jie  b v CoRh hx  n o j io B H H a x /n ¿ 0 ,0 0 l/ .T skhm  c 6 p a 3 ° *  &  '  
Hb>e nojiOBKHH nepEOt*, HaíM enee HHTeHCHBHO nponHTBHHOfl r p y n ^ * 
kob  co jepaca ju i 73,i#  Mflca n l l , 0 %  jie r n o  o*r.ne jinKoro ce.na,BTOP 
rp y n n u  71 ,9%  v .n ce h 12% c a j ie , T peTbeií rp y n n u  70,4%  MHca **
c a n a  h ueTB^pTOií rp yn n E  69,9%  n uca  n 14,6%  c a jia .  -o

h e vb*KocTeñ 6ujio cpe^HHis mmcjiom 1 4 ,6 % ,a nene*y rpynneMM no'JTM » 

P83JIHMHÍÍ. ^ 0¡e'  

yBejiHueHHe TiKTaTejibHOíi ueHK uepeü cnTHMajibHoe OKa38Jio oTpI1n8ít ’ 
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H yc ueH.y y5oKHbX d o jio b h h .
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‘Oirie ^  research was to examine the influence of feeding intensity on

Not IVe anc  ̂ qua litative carcass and meat properties in our combined race,^ny e _
^ minations of this kind have been made, though Moulton et a 1.(1922),

., 6 0^67), approached this problem 52 years ago. Thus it  has been
•hot with tu

ir, .i r'e lncrease of food the portion o f meat and bones decreases, while,r> the
Carcasses increases.

S bosi
^55 . *6ment has been confirmed by many other research workers, as Hedrick 

*t q| Hamrnond et al (1958), W itt et a l (1962, 1964), Bert I (1963), Haring

(^67) v ' ^ arr‘9us et a I (1967), and Johnson et al (1967) quoted by Hedrick
KriJi

9er et al (1967) and Cepin et al (1969,1971).

^  t0 t L
b he °Ptimal

'een " *  Eur,
'he

composition of carcasses, great differences exist in the demand

°pean and the American market. While in the American conditions

re° se the fatness degree the evaluation of the <•jq  ̂ "w  iuiiibh ueyiee me evuiuanon or rne carcass quality

°̂ver o 5 ^uroPean conditions the surplus of a certain degree of fatness

subcutaneous fa t) means a new worsening of the carcass quality.

Recently the demand of the American consumers has been changing towards the 

increased need for less fat meat.

Beef should not be o caloric food, but above o il o source of high quality proteins, 

though maybe on the account of some qualitative meat properties. Thus o close 

correlation between the marbling and thickness of subcutaneous fat has been quoted 

by Me Bee et al (1967). By the increased marbling the meat gains on juiciness and 

tenderness. Moody et al (1970) have found positive correlations between the portion 

of meat in the carcasses and the loss o f juice at the preparation of meat 

(r -  0,27) and the percentage of water in meat (r *  0,49). Denecke (1966) and 

Weniger et al (1968), quoted by Kallweit (1973), have found that with the increase 

of the fatness degree, certain meat qualities improve, such as juiciness as we ll as 

the capacity o f retaining juice and binding water.

Cepin et al (1969, 1970) have found that with an optimal fattening intensity a 

most economic use o f nutritive substances can be reached, the maximal daily gain 

o f the muscles without surplus depositing of fat which enables us to attain a 

satisfactory carcass composition os well as other satisfactory qualitative properties of 

meat.

M a t e r i a J_ a n d __M e^hods_

The~brown bulls were fed up to on overage weight of 474 kg with maize silage and 

concentrates on four different nutritive levels of which the very lowest of the first 

group assured a maximal daily gain without any surplus depositing of fa t. A t the 

highest nutritive level, concentrates and maize silage ad libitum, more nutritive 

substances were consumated than actually needed for growth, with the result of 

overfattened animals.

A fte r the slaughter, the carcasses were graded after 24 hours of cooling, followed 

by the dissection (DLG -  system) into lean, separable fa t, bones and tendons. The 

cross-section area of the Musculus longissimus dorsi was measured on the

of ^   ̂ ^ore anc* bind quarter, between the 8^  and the 9 ^  rib . The

* rnusc'e between the 9 and the 11^ rib was used for roasting and
« well as for the chemical analysis o f meat.

' r«su|ts
ca*culated according to the least squares analysis (Harvey 1960).

j »cuss »on

N s  ¡n ^  f ,S ev'clent that there were no significant differences between the

^  s*ah‘ »• Sfariln9 as well as in the fina l weights of the animals. In spite of 
of st,co|)y

\
7 very highly significant differences (P 0,001) in the consumption

arnong groups, almost no differences in the daily gains were obsejved.

Wqs f°°d  conversion per kg of daily gain in the more intensively fed 

° rse anc* tbe differences were statistically highly significant (P 0,01).

X
• ^  ,

rt> CQr arcass weight, the net daily gain, and the slaughtering capacity of

5 a t̂er fasting, no significant differences were observed among groups,
*>r,

I)1 'r' ̂ «re j
'er ^  a tendency of a somewhat better slaughtering capacity at the 

\  ^ 96l )9 Also in the subjective grading of carcasses according to

^rc0$s. ' n°  s'9n 'ficant differences appeared among the groups, except for the
^ihi. °f |ast twQ (

'«ss |lflh as* iwo more intensively fed groups that were graded by about 2

. n f ' 1* ! two groups. In the cross-section area of the back muscle
5)f. 'orig. i ,

uPs, k  t * a° rSI " 1ere were no statistically significant differences among the

' «V
but the

fou-4i sanie area in the least intensive group was by 7 ,5  crr>2 larger than

'969

* ' f°Urth
N n  ^rouP. The same tendency was observed in some previous investigations

>974).

Negative effect o f the surplus food Intensity was shown in the carcass

Sh

*ot,

9roüp ~ '
^*tîçq|| ^ ^ a in e d  only 69,8 % of i t .  The differences between groups are

W h ’l
1 e in the carcasses of the first group 73,2 % lean was found, the

N ■*tt,a9e
9bly significant (P 0,001). Conversely, in the first group the lowest 

^°t, 11 % , vvqs observed as compared to 14,6 % in the fourth group.

Table 1
Least squares means, standard errors and F-values for the 

fattening and slaughtering qualities

Traits

Least squares means 
Group

lfn=9) ll(n=9) lll(n=9) IV(n=9)

Standard
errors

F-Va lues

Starting weight, kg 84,4 84,5 79,9 79,7 6,3 0,19

Final weight, kg 474,4 480,6 472,1 466,0 7,7 0,69

Daily gain, g 1070 1076 1131 1094 38,6 0,51
***

Consum.of starch units 3292 3510 3909 4016 95,7 12,55
**

Conversion(S.L)./kg of daily g .) 3092 3267 3495 3714 113,2 5,71

Warm carcass weight, kg 271,2 273,9 269,8 268,8 5,8 0,15

Warm carcass rendement % 59,8 60,0 60,2 60,7 0,4 0,86

Net daily gain, g 663 668 694 675 23,4 0,34

Carcass grading acc.to DLG 46,6 47,6 45,8 44,9 1,7 0,45

2
Musculus long.dorsi, cm 71,5 64,4 63,5 64,0 2,9 1,49

* * *

% of lean in carcasses 73,2 71,9 70,4 69,8 0,5 7,76

% of fat in carcasses 11,0 12,0 13,1 14,6 0,5 8,44

% of bones in carcasses 14,7 14,6 14,9 14,3 0,4 0,59

% of tendons in carcasses 1,1 1,5 1,6 1,3 0,1 1,40

Lean: bones 5,1 4,9 4,8 4,8 0,1 2,63
***

Lean: fat 6,7 6,1 5,5 4,8 0,3 8,08

% of the most qua l i t .  cuts of lean 44,0 44,6 44,7 45,3 0,6 0,78
**

% of water in M .L .D .lean 75,4 74,3 73,9 73,3 0,4 5,15

% of proteins M .L .D .lean 21,5 21,8 21,5 21,0 0,3 1,51
*

% of fa t M .L.D .lean 2,1 2,8 3,5 4,6 0 ,5 3,05

% of ash M .L .D . lean 1,0 1,1 1,1 1,1 0,1 0,35

Tenderness (1-7 points) 5,6 5,2 4 ,7 4,7 0 ,4 1,26

Juiciness (1-7 points) 4,1 3,8 3,9 4,0 0,2 0,56

Flavour (1-7 points) 4,9 4,7 4,8 4,2 0,2 1,53

Loss at roasting % 19,9 17,5 19,0 19,8 0 ,7 1,46

N et daily gain, g = warm carcass w e i g h t ^  ^  
age of animal, days
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The differences are significant on the same level as in lean. The differences in the 

bone percentage are very small among groups, only 0 ,4  % between the highest and 

the lowest value in favour of the higher food intensity. The relation of the carcass 

composition is also evident in the proportion o f lean: bones and lean: fa t, which is 

much more satisfactory at the least feeding intensity.

Tabela 2

Correlation coefficients between some fattening and 
slaughtering properties (n=36)

coefficients (P 0,01) exist also between the consumption of starch units and the 

percentage of fat in the carcass (r = 0,50) and the relation between lean and fat 

(r = 0,50). Between the consumption of starch units and the percentage o f meat 

in the carcasses statistically significant negative (P 0,05) correlation dependence 

is characteristic (r = -40).

Consumated 
starch units

Daily gain
„ion

In the share of the best qua lity cuts o f carcasses (German expression: Pistole) there

were no significant differences among the groups, a slightly more satisfactory Daily gain 0,52

percentage is shown in the more intensive feeding. Conversion 0,22 -  0,71

Varm carcass weight 0,64 0,62

The chemical analysis of the M .L .D . sample showed a statistically highly significant Rendement 0,19 0,04

(P 0,01) higher percentage of water and significantly (P 0,05) lower percentage N et daily gain 0 ,59*** 0 ,93***

of fa t at the lower feeding intensity. There were no significant differences in the Carcass gradation 0,25 0,61

protein and ash percentages among the groups. M .L .D . area -  0,07 0,19

% of lean in carcass -  0,40* 0,13

As to the degustation qualities, no regularity was evident among groups, while at % of fa t in carcass 0,50** 0,08

the grading of tenderness even a tendency of a lower grading, w ith the increase of % of bones in carcass -  0,15 -  0,25

the energetic value o f ration was evident. Lean: bones 0,03 0,40

Lean: fat -  0,50** -  0,06

Also in some other characteristics, such as colour of meat, pH value, capacity of % of most qual. cuts of lean 0,30 0,28

water retaining, no significant differences were evident among groups. % of water in M .L .D . lean -  0,18 -  0,25

% of proteins in M .L .D . lean 0,04 -  0,15

In Table 2 the following items were calculated: % o f fat in M .L .D . lean 0,14 0,29

Correlation coefficients between some fattening and slaughtering properties by the Tenderness 0,06 -  0,09

least squares analysis (Harvey, 1960) w ith the influence of groups elim inated. The Juiciness 0,10 0,11

highest level of the positive correlation (P 0,001) was observed in the first 

column between the consumption of starch units and the average daily gain, the 

warm carcass weight and "the net daily gain. Highly significant correlation

F lavour -  0,01 -  0,34

Convei

.  0,25

- °<'8„
- o-58..
-  0 ,5 '#

- 0,32,.
-  0#47 

0,32

O'22.
- o,*0,
„ 0,33 

_ 0,05 

0,13 

0,17 
_ 0,20 

0,18

- 0,08,
0,40

In the second column, the highest correlation dependance (P 0,001) exists 

between the daily gain and conversion (r = -  0,71), the warm carcass weight 

(r = 0,62), the net daily gain (r = 0,93) and the warm carcass grading 

(r = 0,61). A significant positive (P 0,05) correlation exists also between the 

daily gain and the proportion of meat w ith bones (r = 0,40) and a negative 

correlation exists between the daily gain and the flavour of meat.

In the third column, the highest negative correlation coefficient is that between 

corversion and the net daily gain (r = -  0 ,58). Highly significant negative 

correlation coefficients (P 0,01) are also between conversion and the carcass 

grading (r = 0 ,51), percentage of lean in the carcasses (r = 0,47) and proportion 

of lean and bones (r = -  0 ,48). The only statistically significant positive 

correlation coefficients are those between conversion and the percentage of fa t in 

carcasses (r = 0,32) and flavor of meat (r = 0 ,40). Significant negative correlation 

coefficients are also between conversion and the M .L .D . area (r = 0,32) and 

proportion o f lean and fat (r = -  0,33).

Con e l u s io n

Nutrition is the most important environmental factor which influences to a high 

diegree the fattening and slaughtering characteristics. The programming of an 

optimal nutritional level for the maximal growth without storage of surplus fat 

is important from the point of view of p ro fitab ility  o f beef production as well 

as of the qua lity of carcasses and meat.

The increase of feeding intensity over the optimal lim it had a negative influence 

on feed conversion and the carcass qua lity , mainly from the point o f view of 

storage of surplus fa t and reduction of proportions of edible lean.
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