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er.Sj carcass composition charactersitics of certain sire  (Afrikaner-A, Brahman-B, Charolais-C, Hereford-H & 

il ( N  SlJb9enotypes and physiological groups (early, medium-early, medium, medium-late & late) were evaluated 

V® andCUtaneous fat (SC  fat) (%). Weaner steers of these genotypes were slaughtered immediately post weaning 

i in te 9^er 'nterisive feeding, at 340, 380 and 440 kg live m asses respectively. Carcass composition were 

bone’ meat and SC  fat (dissection) and muscle and total fat (proximate analysis). Significant

si9nifi91) sire and physiological effects were evident fo r all carcass composition characteristics, except muscle¡C a n t ’ "
Va|Ues 1 differences favoured the late maturing C- and S-sired genotypes and medium-late and late groups, 

'ĉ htiy (p *0 r meat (%) and muscle:bone ratio and a lower bone (%). Further, an important observation was 
: ^ °.D 5 ) higher total fat (%) in these later maturing .animals at an equal SC  fat (%), compared to theSite

y an'rnals (A-, B- &  H-sire and early, medium-early & medium).

\  ' ,atn6ss ountnes such as the United Kingdom (MLC), France and also South  Africa beef carcasses are 

cas°n 0f clas Classes by means of the visual appraisal of SC  fat (%). Th e  general assum ption is that by using  

V  c% 0 Slfication' carcasses from  diverging genetic backgrounds and physiological origins would be uniform  

ii°n is notS'ti0n’ When classified in common fat codes or grades. Recent research, however, indicates that th is 

lri tk. f°und 9lWays true ’ especially when relatively large within-population variations in physiologigal sta tus are

( F

/N Î S ■ fd KÜNZI^  (%)'j ,MJIN'4| ef al (1978), fo r intance, found a significantly (P < 0 ,0 5 )  higher meat (%) and consequently 

a/ H gthe carcass of the C, as compared to three earlier maturing genotypes at a constant SC  fat (%). 

\  Wh 2a’ 1982b) also f ° und in both studies significant (P < 0 ,0 5 )  genotypic differences in the saleable 
at a common SC  fat (%). Although there was a tendency in the latter studies for 

by a Pes (C- & S-sire) to show  the higher values, an early maturing sire such as the Su sse x  was also

''9ht of a^ °urable meat Yield (%).
C fat f these -  ■■■

'«V'e r ' ' o; as
%  > l i t y  
'Or, l 'de, y

possible genotypic and/or physiological differences in carcass composition and the important 

a common basis of classification, it was therefore inevitable that attention should be given to- 
of SC  fat as a uniform criterion for beef carcass classification and

/

9s's Qf r u '00 0 f certain genotypes with more favourable carcass composition characteristics within such a 
. %  ^ ¡ c a t i o n . .

« ^ ^ E tH o r v s -  o -  uas blx purebreds, eight two-way c rosses and 20 three-way c rosses were evaluated with the

Hereford (H) and Simmentaler
N* '*10 k- r  ^  v/,y | 11 "W j «* ui i\j  t-u Li ii L/C vvc*y l
vs ĥat̂ Sblective [ eborninant dam genotype and the A, Brahman (B), Charolais (C)s Sv !r6 h w'th
v N

Slre genotypes. Th e  Bonsm ara (Bo) was also included, both as a purebred and a dam genotype
the

in . -  Vy6a ab°ve-mentioned sire  genotypes (except with A). From  each sire genotype, between 1 1 - 1 2  

^viciuai fa r Steers of these genotypes (34) were intensively fed (average: M E =  10,50 MJ/kg & C P =  

^  \ s 6spective|ye^d'n9 pens and slau9 htered immediately post weaning (± 2 1 0  kg) and at 340, 380 and 440 kg 
V  at an n f° r furtber analysis. Th e  34 genotypes were also combined in 5 physiological groups, by using  

.■ *>on 6 s a le -------------iCof - - M e n t i s ,c  ..............................................................  th

as the basis fo r grouping.s c  “
the r each carcass were dissected into SC  fat, meat and bone, in order to determine the physical

&hys' to a prc>Xi ective cuts and the entire carcass. Th e  meat +  SC  fat of each prime rib (8, 9 10th ribcut)

ciJt k Cal C o m anal ysi s (protein, fat, m oisture & ash)(A.O.A.C., 1985). The se  chemical resu lts were combined 
h. PCSltir- -

^  ^een foon^n ° f the s P ecific carcass fo r the calculation of the total fat and muscle (%). Th e  composition
\  QrTlb°sitin t0  correiate closely with the composition of the entire carcass (N A U D É, 1972). 

,3  tk  'a|ysis k_ n results"at
6bt drying n the advantage, due to the mutual comparison of more than one regression line within a single

were analysed by an analysis of covariance (SN ED EC O R  AND COCFIRAN, 1967). Th is

^  *1 J ' i y  ^ U r T | t )  ®  * «  11 ' w i u w i  i i m ' - ' i  i  u i  i i i u i  v-, i i  i u i  i u i  i t ,  i  g y i  t/O O iv -M  i  in  i  v_< w i l l  i l l  i  a  O i l  l y i c

3  f5t J Cass c0rTl 6 rs  of 9 enotypes or physiological groups can be compared against each other, regarding

por th|sP° Siti0n characteristics (y =  muscle %, bone %, meat %, etc.), at an equal carcass fa tness
'i>3raa&eeir|y’ iTieri- Presentation the five (5) sire  genotypes (A, B , C, H & S) and five (5) physiological groups 
4*  ■ B Ir, <5 U |u m  ™ — ,■  . . . . . .

Africa).
medium-late & late) were compared respectively at SC  fat =  6,8 %  (upper range of the

seal The
9 r o u p s predicted values of the different carcass composition characteristics for the respective 

at SC  fat =  6,8 %, are presented in Table 1.
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Significant (P < 0 ,0 5 )  sire and physiological group differences were evident fo r all carcass composition^ 

except muscle (%) (Table 1). Th u s , in the analysis of covariance non-significant slope and intercept ^ /
observed fo r muscle (%) in both the sire  and physiological groups. Animals of different genetic 

physiological sta tus are thus uniform in the carcass yield of the edible non-fat portion, when comp3 

SC  fat (%). It is thus evident that the South  African beef carcass classification and grading system does 9 I 
correctly in term s of muscle (%). Th e  predicted muscle percentages for the sire  and physiological 9r 

=  6,8  %  are 66,4 and 66,2 respectively.
In contrast to the non-significant sire  and physiological effects on muscle (%), significant differences

^e<e C’, s

.nd [ T
fo r total fat (%), hence intermuscular or muscle fat (%) (SC  fat %  constant), bone (%), meat [7°j '   ̂ ;;

ratio (Table 1). Bone (%) showed a direct relationship with the stage of maturity (physiological statu |y 

Th e  later maturing, heavier C- and S-sired genotypes had lower values for bone (%), as comoared
was espeCli 

d ecreas'
H-sired genotypes (significantly higher than C-sire). T h is  distinct maturity effect on bone 

by the resu lts fo r the respective physiological groups (Table 1). Th e  bone (%) in the carcass u»«- ^  

(P < 0 ,0 5 )  with each increase in physiological stage. Th u s , at a constant carcass fa tness (com m o^^  

percentage bone in the carcass seemed to be primarily a function of the physiological sta tus of the 3 
carcass m ass. J O N E S  et al (1984) reported sim ilar findings in small and large framed animals, 

total fat in the carcass. Th e  large framed animals with carcass m asses 41,9 %  (96,7 kg) heavier

small framed animals, had significantly (P < 0 ,0 5 )  smaller bone percentages (16,5 vs 18,3 %) in the ^ g s  

al (1976) and KOCH et al (1979), however, found no significant differences in bone (%) in the car 

varying widely in maturity, when evaluated at a constant fat trim
Above-mentioned sire and physiological group differences in bone (%) were directly responsible 

sire  and group differences in meat (%) and muscle:bone ratio (Table 1). Since muscle (%) was 

differences would follow almost a sim ilar pattern to bone (%), while a similar tendency would be ®vl|

[T
u n < ’, 4 ,

sh°

tl

(meat %  =  carcass less bone (%) +  SC  fat %  - constant). Bone and meat (%) as a resLj|t ^ ¡o l#  

between-sire and -physiological group differences (Table 1). Th e  later maturing s ire s (C & S) and P of

with the smallest proportional bone yield showed the highest values fo r meat (%). Sim ilar differen^ se ¡n,f"

were also noticeable fo r muscle:bone ratio in the sire comparison. In the physiological groups the 'ncre'

T A B L E  1:

SIRE/PHYS.

GROUP

PREDICTED VALUES OF THE DIFFERENT CARCASS COMPOSITION CHARACTERISTICS FOR THE
PHYSIOLOGICAL GROUPS AT SC FAT = 6,8 % _________

m u sE T fat

r ES1pëc1
;ii\i

PHYS.
GROUP:

EARLY

MEDIUM-
EARLY

MEDIUM

MEDIUM-LATE

LATE

CARCASS *

(kg)

233d

173d

214

179

BONE

(%)

13,8*

14,9*

14 ,6

14,1

MEAT

(%)

79,4'ab

78,3*

78,7d

79,2C

79,8U

80,4

MUSCLE:BONE

RATIO

4,76',ab

4,65*

4,69*

4,89“

(%)

13 ,7

14,4
14,8“

is;

a,b,c,d,e _ Va|ues w jthin columns of each sire/physiologlcal group with different superscrip ts differ 

P H Y S . - Physiological 

* - Cold carcass m ass

sis'11F 1

%
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l rei^ iN a ra  l rease ln sta9e of maturity was, however, not as significant as for bone (%). Significant ( P < 0 ,0 5 ) differences

« 4 ? , V i y e ° nl'' ------------ ---------- • -* ~ ---------------I ..............................................................
^ % . Ra; : c onlV evident in the higher muscle:bone ratio of the late maturing group, as compared to the early

d '\ i  6 later ^ r° Ups ("Table 1). K E M P S T E R  et al (1982a) also showed a higher saleable meat yield in the carcass
■nuP^V lr| *his matUnn9 C-Sired animals as opposed to the early maturing H-sired animals in their 16-month production 
0 ■ * ' h  ih s V s te

> dy Sa|eable 

iat:bone

)UPS

|a 7Sci%  re rat'° ' S ire s  such as the later maturin9 C and Lim ousin and the early maturing Angus and Susse x  
9 p p8b °nsible ‘o r favourable meat yields (%) in the carcasses of their offspring, while animals, sired by

, c0n and Physio l°g'cal group effect on the partitioning of fat between the major fat depots. By keeping 

A  ^ proportiQ am’ 3 tendency towards a higher carcass yield of total fat (%) in the later maturing animals pointed 
i e 'sir6d gen nally hi9her depositioning of fat in the intermuscular fat depot of these animals. Th e  later maturing 

\ Qrr|y B a tu r in 1368 had significant|y (p < 0 >05) higher values fo r muscle fat (%), hence total fat (%), as compared 

Wi6r) ^®se châ  S'res ^  & H) (Table 1). Th e  significantly (P < 0 ,0 5 )  higher values fo r the medium-late and late 

%  f0rr,6non alsoCtenStiCS’ especially highlighted th is  phenomenon. C H A R LE S  AND JO H N SO N  (1976) largely confirmed 

it, °üricl that ?  by Using the ana|ys is  of co-variance as their basis of statistical analysis. The se  researchers for 
, >  to *  tota' fat (%

-  --------  ---------- -------------- p - l ----------------------------’  J y  ■ ■  V J I I  M l  I I t A l v J  I I I  U  I w  I I  I v l  I LI I p i  U U U U I I U I  I

,Qy8tern’ however, the early maturing Angus- and Sussex-sired genotypes were similar to the C-slred 

Re su lts from the 24-month production system  ( K E M P S T E R  et al, 1982a) and a 

researchers ( K E M P S T E R  et al, 1982b) were also very variable regarding saleable meat (%), and

ay k, Jle meat yieldC by ^ e s e

Tries) 
In,. Ian and Lincoln Red, produced carcasses with less favourable meat yields (%) (K E M P S T E R  et al, 

$r'e 1). KEMpntraSt t0  the Str0n9 P hys i0 l09 icai stage effect on meat (%) and muscle:bone ratio in the present 
■Uciy of kc:i,.r,S T E R  et al (1982a' 1982b) indicated a tendency rather towards a specific genotypic effect. Carcasses

K e m p s t e r
6s the 

l ? 6notyPic
et al (1982a, 1982b) were also evaluated on a constant SC  fat (%) basis.

roajor effect of bone (%) on carcass composition, the other aspect of importance seemed to be

h(7 lnt6rrnu " lUia' Tat in the carcass were to be kept constant (x =  total fat %), the C would have had 

O ed thatStfUlar f9 t and conse9 uent|y 6 -6 %  less s c  fat than the H in the carcass. K E M P S T E R  et al (1976) 

aC| otypes g SC  fat were t0  be used t0  P redict total fat in the carcass, biased resu lts would be obtained 
S  i ^ 6 re|ati0 Ue t0  significant genotypic differences in the distribution of fat in the intermuscular fat depot. They

) r 'aney anri ^8hip between kidney and channel fat and intermuscular fat and assumed that the combination of 
es6n

'^ a t lO n o k -  -----------------------------  -----  --------  M iM w i i i i u i iw iH i  i a i  w c p u i .  l l
ney and h lp between kidney and channel fat and intermuscular fat and assumed that the combination o 

study annel fat would imProve the accuracy of predicting total fat more uniformly between genotypes. 

n°  major differences were found between the sire and physiological groups respectively for kidneyfat

\ if> l t s rpr,Kpr° Unds and physiological sta tus, the following major conclusions could be drawn: 
v V ,  egardinn ________ _______________ -  ______ _ ' .

: ^hen  
'Stic

(DE B R U Y N , 1991)

:ic barMvUS'n9 SC  fat (% ) as a common basis fo r carcass composition comparison between animals of
l a ^ Q r n i i n H o ____ . ____...........................................................................  . . . .

i t i Q ^ 'c a i  s t a t u g 0 "1^  t o t a l  c a r c a s s  ‘ a t
5s,. Ur>if,

H  „ ^ c a s s

would be obtained. Th is  observation seemed to be related directly to 

° f the animal, with a higher relative carcass yield of total fat in later maturing animals. Th u s , 

°n  of total carcass fat (%), SC  fat (%) should be combined with an alternative parameter(s)

V Qffav,
-W° Uld' howraSS ° r k'dney and channei fat (% )' New methods fo r the determination of total carcass fat

Ihe abov6Ver’ be more P referable 
° Urab|e e' mentioned higher total fat (%) in later maturing animals, these animals were characterized by\ >  \C r>%

n Qf

b6s and mCaSS ComPositl° n resu lts. Analogue to the heavier carcass m asses of the later maturing C- and
rnedium-late and late groups, these animals showed the higher values fo r meat 
0r bone

latí

and muscle:bone
Th u s , fo r a positive effect on quantitative and qualitative carcass quality characteristics,

MX ^oturing sire such as the S  and C should be considered.
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». I{y of prRtUction and product characteristics of different cattle genotypes under feedlot conditions. D Sc

'«toria. Protnna Couth Atrioo

"Offi,Cial
J O H fZ  rneth°d s  of analysis". 14th ed. Washington; A.O.A.C.

Er .

F‘0MpAl^ IOna- Pretorla . South  Africa.

i bulls and W IL T 0 N  J -w -. W A TSO N  C.H., 1984. Em pty body weights, carcass weights and offalV s' 1 k’. C(jTur  ̂ Steers of different mature size. Can. J. Anim. Sci., 64, 53.

Kn ,bis?rikTH
i 'outlon A -’ H A RR IN G TO N  G., 1976. Fat distribution in steer carcasses of different breeds and

cO o^ etween depots. Anim. Prod., 23, 25.

reeds ¡n G-L-. SOUTHGATE J .R ., 1982a. A comparison of the progeny of B ritish  Friesian dams and 
arCgDOo^ q  '  and 24-month beef production system s. Anim. Prod., 34, 16.

Ss cb a ra rw  ^ P U T H G A T E  J .R ., 1982b. A comparison of different breeds and c rosses from  the suckler 
E r is t ic s .  Anim. Prod., 35, 99.

A , 'Stributio rf hI?°N A., H A RR IN G TO N  G„ 1976. Fat distribution  
•J. etween depots. Anim. Prod

38th ICoMST Clermont-Ferrand France 1992 23



riza ti on of ¥

KOCH R .M ., D IKEM A N  M .E ., A L LE N  D.M., MAY M., C R O U S E  J.D., CAMPION D .R., 1976. Character!, 
types of cattle. III. Carcass composition, quality and palatability. J. Anim. Sci., 43, 48. ^

KOCH R.M ., D IKEM A N  M .E ., A L LE N  D.M., C R O U S E  J.D., 1979. Characterization of biological types of c 
III. Carcass composition, quality and palatability. J. Anim. Sci., .49, 448. ^erSuss

K U N ZI N„ G A ILLA RD  C „ L E V E N B E R G E R  H „ S C H N E E B E R G E R  M., W E B E R  F„ 1978. Beef breed bulls 
dual purpose bulls in producing calves fo r meat production. Livestock Prod. Sci., 5, 245.  ̂ ^

N A U D E R .T . 1972. Th e  determination of muscle, fat and bone in carcasses of young steers. S . Afr-

9  H

35.

S N E D E C O R  G.W., C O C HRAN W.G., 1967. "Statistical methods". 6' 
Ames, Iowa, U SA .

th Ed. Chapter 14. Th e  Iowa State
U n i^ '<stff

if

S i

24 38th ICoMST Clermont-Ferrand France 1992




