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*** ŜTeHCiffiHocTi npraeca MHca h KOCTefi c yBanmeHHeM Beca Tym 
Îr 1~~ai-±i The intensity of meat and hones growth with in­

creasing caxoasses weight.
¡Wfc6 Beat7*86-, yield,*
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Sec iyniH b KV Carcass average weight, leg
pi ^WteHHe BHXosa MHca c yBejiKheraieM Beca n cmy Tym
''̂*̂ *̂̂2. Xucre&se in meat yields with side weight rise.
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g lg . 3 .  The intensity oi individual out growth in sl4eS'

Bee Tym B Kr Carcass weight, kg

Phc.4. H3M6HeHne Biixojia Muca b aaBHCHMOCTH ot Beca rym h nopojmocTH khbothhx
Fig, 4-, Changes in meat yields with oaroass weights and 

breeds.
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P h c . 8 .  T y m  M Q JioH H fnca K a n M u n y o i t  n o p o a n
m___  .. '  _ T trm n »  T 2 6Tyma & 256 
Bee - 296 kt

Tyraa )§ 126_ Ti^ trr

gig. 8. The Kalmyk young beef carcasses
Carcass N9 256 Carcass N9 126
weight - 296 kg weight - 155 kg



Tyma ft 256 Carcass N9 256

Tyma ft 126 Carcass N9 126

P h c . 9 .  H o n e p e ^ H H ü  p a a p e 3  ciihhhoJ? n a c r a  n o jiy T y n f f i  
8 - m  k  9 - m  p e ö p a M H

fig. 9 . Cross-section of the dorsal part of a side 
the 8-th and the 9-th ribs.

bete^0
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^.10.
Mojiobhjtk KanMimKO# nopoBH I8-MecOTHoro B o ap acT a  

Bacmeft yimTaHHOCTH BecoM 350-400 k t

^■Shly fattened young beef animals of the Kalmyk 
fc*eed; age — 18 months, weight — 350—400 kg.
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THE ALL-UNIOH RESEARCH INSTITUTE OF MEAT INDUSTRY 
U S S R

OBJECTIVE METHODS FOR EVALUATION OF YOUNG BEEF CARO A-5
QUALITIES BY THEIR MORPHOLOGICAL STRUCTURE !

Grudev D.I., Smimitskay3

. gThe main, problem of commercial fattening and 
young beef animals is to produce meat of high quality I ero*^A 
known that with fattening and especially with directs 
of young beef animals, carcasses can be obtained, the 
of muscle, fat and bones of which is most profitable for p i 
meats production; therefore, the time to stop fattening t>i 
to evaluate slaughter animals should be determined by 
quality of carcasses obtained post slaughter.

Neither literature, nor practical experience, ho ^  
have objective data which would enable us to evaluate ^  ̂  
ter animals by the morphological composition of tbe 
oasses. $Se

The investigations, carried out in this direoti°»’̂ jtei 
usually limited by establishing rather approximate s 
yields. While studying the determination of carcasses^^s 
experiments are mostly limited by establishing 00 **
between particular measurements and carcass tissues, 
concrete objective indice of carcass qualities prio* ^r0slê 
have been yet suggested. Still, the solution of -li
is rather significant for animal husbandary in +
Union while determining meatiness of beef animals ° ee&iV&' §  
breeds and while studying the efficiency of cross-tre 
This is still of great importance for meat industry* ¡̂ s

The All-Union Research Institute of Meat Indu® ^  ®et̂ f 
been for two years carrying out work to find ob3eC^ caSses 
for carcasses evaluation; within this period 31- 
young beef animals have been handled.
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t 48 the basis of the research work served the déterminai 
'' 5j°U oi measurements reflecting, to some extent, the amount 

, '>0aes and muscle. Their interrelation was found by cal­
ling correlation coefficients.

^  Either, for practical use we took only those measure- 
6, ta*t8 *hioh had high correlation coefficients with carcass

indice.
tl 48 the nost important index of carcass quality, their
1« W 8llt Was adopted, and all other indice were studied as re-
0 ( *4 to it. Changes in correlation of different tissues and
Jk % 0>8 W6re studied dynamically by means of double coefficients
’  R »»‘k
$ Ille data, obtained from the boning of 385 young beef
ie “o^*8868’ indicated that carcass morphological composition 

lieratly changes with their weight increase. At a re- 
«OjT61* small carcass weight of 80-120 kg, the average meat 

y ln item equals to 76-77*; at the weight of 180-220 kg
f kg ‘ °0ntent increases up to 82*; and in carcasses of 290-300 

" to 85*.
if* *ntlCha*ge8 in the carcass morphologioal composition re-,ei fr°® their weight increases is the consequence of the
t/i ^at in the process of animals development muscle and
it>s issues grow unevenly.

easael0 st*dy the growth intensity of certain tissues of car- 
«t0n8 Wlth their weight, Prof. V.Ta.Brovar1 s method of

 ̂t "»Ua. ^°nhle coefficients was adopted by the following for­te1
,u» I

KO x 100 
V *  K1

ini° Sh°WG 511 increase of the tissue weight as compared to 
the *al Welght; KI shows by how many times the weight 

Wbole carcass increases as compared to the initial 
wkile plotting graphs, K2 is assumed to be 1.

^th th^ ^ a r l ty of the basic tissues growth in organisms 
°arcass weight increase is presented in Figure 1 ,



*ie
where the Intensity coefficients of meat and hone gai»s 
compared with the intensity of the whole carcass 
growth, assumed to he 1. ti

In our experiment the intensity of meat gains ri6®
the carcass weight increases; the intensity of hone
the contrary, decreases. tii!1

Different intensities of meat and hones growth °oD“ ^
variations in meat yields, an increase in the carcass ,•\\6causes an increase in meat content, as is seen in ^  I*

One can observe that meat content increases more ^  
carcasses of low weight and retards with the weight i® f <

y>&

When the carcass weight changed from 50 to 170 
content increased from 72 to 81# (hy 9#), and when dt 
from 170 to 290 kg, meat yield increased only by

The morphological composition of oaroasses ohangeS 
same way and depending on the ratio of individual cU t̂

The data obtained on sides dressing allow to Biü^ ge$ ̂  
intensity of out weight growth and their ratio in oarc ^  
different weight categories. These results are show® 
phically in Figure 3.

The intensity of cuts growth in sides varies.
red to the intensity of sides growth on the whole,

the
--- - - aftt®5rib (partly including brisket) and the neok cuts
considerably higher, and the greater weight of side ’
higher intensity of gains of these cuts.

Weight gains in the round, shoulder and lumbar
eluding thin flank) cuts axe lower thah those in a ^ts 
whole, the Intensity of the round and the should1 ̂ ^

Scu- *
W J 1 0 X 6  j  w i le  l U b O U o X b J '  v i l e

decreasing and that of the lumbar being somewhat 
the increase of sides weight.

Î
.Hi.gjjS* inte tj,i

It is worth noticing that an increase in t e ^
of the neck and dorsal-rib cuts growth and a deer ^  ¿5 
shoulder, round and lumbar cuts growth last up ^ ty 
kg weight of sides, after which the growth interwe
not change
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J0'

Yariations in the intensity of outs growth condition the 
in the peroent content of outs in sides: when the 

^leht increases, the relative weights- of the round and 
tfce Ŝ °ulder outs decreases, and that of the dorsal-rib and 

ae°*c °uts increases.
» Ihe 
Vl8ht6 average out % yields of sides having different 

ts are as follows:
"iae weight, kg 
üts yield, f> j 

round out 
lumbar cut 

the do-sal cut 
shoulder cut 
heck cut

Ihe

45 95 150

' dsta, presented, are of great biological 
^ g e * 116 ^  fact that the relative weights of th 

^  gradient having the centre in the loins.
M,

interest 
cuts 

In the 
carcass

- s-tauxent having the cenxre id m e  xuxiio.
. direction from it the value of a out in the 

^  Creases.
ati

u t.n 4.t_ oa:roaE8 weight is observed in all the weight 
are inolined to mark here the repetition of

weight intype of the relative value of the cuts
X »  t0 the 

f i l e s . We — ———
^ ltles wkich are observed in the axial skeleton 

ß^owth during the post—embryonal period« 
that seated data permit us to draw the next concluolon

h ^ e  increase - “  -------------- m - n ™  ««—of sides weight their qualitative oom-
"^ght011 tends to decrease due to the faot that the relative 
leas y the valuable round out decreases and that of th
turned by&̂ le dorsal-rib and neok outs rises, whioh is cor 

Sid yielhs post sides boning.
^he W®lght, k& 45 95 150

the 0ut 39.6 35.6 29.
the dl! ^  °Ut 10.2 9.3 11.dorsal-rdb cut 24 29.3 34.
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the shoulder out 17.9 16.3
the neok out 8.3 9.5
Such changes of the out relative weights and meat 

tents axe observed in the sides of the animals which 
mostly delivered for slaughter to the USSR meat packing A 
plants, i.e. crossbred animals of various thorough-breed 
and of various crossings.

Of great practical and scientific significance 
determination of regularities in carcass meatiness o b jf 
and individual cuts growth in the oarcassesof beef ani®al‘ r- 
different breeds. With this aim in view, we experiment® ' 
the growing and fattening of castrated steers of four " 
of different productivities: Kazakh White-headed (a me

i® if*

(6

br®e

breed), Kalmyk (a native meaty breed), Red Steppe 
breed) and Simmenthaler (a meaty and milky breed).

The characteristics of carcass meatiness of the 
to be compared are shown in Figure 4. ^

While analysing the obtained data, it is obvious
the meatiness of carcasses changes considerably with 
mal breed. The relative meat weight in the carcasses

th®of
,et°

and

tJ>e
/
if«Kazakh White-headed steers comes up to 80.5$ at the 

weight of 130 kg already, whereas the Simmenthaler 
Red Steppe carcasses reach such meatiness only at the 0 
weight of 190 kg. When caroasses weight increases 
210 kg, the meatiness of the Kazakh White-headed aat®  ̂ 0tf 
to 83.5# via 82.# for the Red Steppe and the Siamen^^^jo®' 
oasses. The Kalmyk caroasses are of an intermediate V°

We should add to the above-said that at equal *
oexc**9* 

MX***
the Simmenthaler and expeotally the Red Steppe 
rather great fat deposits on the internal osvity s' 
did not raise the nutritive value of meat.

More valuable (from the point of view of sssatt*1®8̂ * ® ^
oasses were, therefore, obtained from the Kazakh *®**^#i 
and the Kalmyk animals and less valuable caroasses 
Red Steppe and the Simmenthaler animals.

Our research work showed that an increase 1& nef°a®«*
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resulted to considerable otangos of the relative weight 
. °uts, whioh Is seen from the figures for the growth m -  
*asity of the dorsal-rih and round cuts constituting aboutojjff

°f carcass weight.
Considering these data, one oan see that the intensity 

0i 0uts growth in sides of different breeds is not the same.
t, •‘•'ne growth intensity of the dorsal-rib out is highest in 
6 K a i ^  sides and least high in the Red Steppe sides. As 
*Ke round cut, it grows most intensely in the Kazakh 

lt®-headed and Red Steppe sides and least intensely in the 
i eathaler sides (Figure 5).
* ** determines variations in the qualitative composition
 ̂ «eat in sides of aimais 0f different breeds and different
SKt categories.

If we take the weight of meat in the round and dorsal- 
t 0uts for 100%, then an inorease in a side weight results 
& âa 8W p  rise of meat weight in the dorsal-rib out and in 

e°rease of meat weight in the round out.
Changes in the ratio of meat weight in the primary outs 

^  with increases in sides weight (in %)

The

Breed

K Whit 
StePpe

Round meat
——————_Dorsal-rib meat__

Side weight Side weight

65-70 ;ioo-105 65-70 |100-105
kg kg kg : kg

58 52 42 48
e-headed 55 55 45 45

56 53 44 47
r 58 49 42 51

group,
ratio

1s especially observed in the Simmenthaler 
for the meaty Kazakh White-headed group meat 
°uts remains unchanged.

the lt 18 ne°essary to take into aooount the influenoe of 
8t°wth of anat.-ioal parts, while evaluating meat quality.

* * *  Work out a procedure for determining the oaroass 
^  ^oatinesa, 1>e> tlie ratio of meat and bones, we used
6 ^ l o w i ^  two facts, established in our study, as the



basis:
a) an inorease in carcass weight results in a rise 

the total meatiness and meat yields?
b) an increase in the length of a carcass results 

oontent rise.
The relation between carcass length and bone content 

found by analysing carcass measurements.
The coefficient of the carcass length and bone °0lî 

correlation was found to be 0.87. The data on the changeS 
bones weight as related to carcass length are presented 
Figure 6.

of

¡i*
if

if

y{QHence, if meat yields rise with increasing oarcas® 0{ 
and an inorease in the carcass length results in the rise 0 
bones weight and in the fall of medt yields, then, to <5*^ jf 
common evaluation of carcass meatiness,one can use the 
oaroass weight to its length by the formula:

K M carcass weight x 100 
carcass length

Correlation coefficients between "K* and oertaio 
of carcass meatiness are as follows:

between K and meat weight in a carcass 
bones weight -*~

_a_ meat yield
Thus, the bigger oaroass weight and the less i*s 

the higher meatiness. Breed peculiarities are of a 
role here. Young animals of the Kazakh White-headed

iudio*

. o-9l’ 
, 0
* O.70' 

t J»> 
V*

¡¡el»

1#dI

having compact bodies and giving relatively short o0'r t®
compartdiffer considerably in greater meatiness as compas"" Æ  

other breeds. ^ g
of rWe can give the following data on the meatiness ^  

animals of different breeds, considering carcasses 
proximately the same weight:



®reea : Carcass
weight,
kg

: Carcass 
: length, 
: om

••

•
•

K !
Heatyield, $

^ • kh ’̂ite-headed 150 174 86 81.5
148 188 78 80

£  StePl>e 140 187 75 79
^nthaler 142 192 74 79

b As an addition to the evaluation of the total meatiness
* the v^  K coefficient, we introduced the second coefficient

^  ating the meatiness of the round out - K4
round o ircumfgrence_x_100 

round length
$ 'l% established a high relationship correlation between

^ ®eat yields after round honing; r = +0.81.
^ith our experimental material we established that 

foll6reat meatiness the K and K, coefficients values are
for
as

■L°*s: 
3̂ o £ eld> & of
* c *  r iektÎ erfioient 
4 °0eifiolent

77 78 79 80 81 82 83 84
64 69 74 79 83 88 93 98
87 90 93 96 99 102 105 108

(100 and higher), the K of fully meat oar-
vvm. K, \J uc XUWC1 , xnv, ~ J -- -------------

io8sibiatlness by the coefficients, one should consider 
vorients of the combinations of these two i!

^ 4 jc ’e*’ f°r carcasses yielding 80$ and over of meat, the K
^  C J 3* ^  aS f°llows:
\  ib4ex n0t lower than: 100 95 90 85 80 75 70

car- 
all 

indioe.

Û0

85 95 95 95 100 100not lower than: 80
- by ^lde® the total meatiness, carcasses should be evalua­
ting ^  °0ntent, but in addition to the external fat

^«Unt ^ lntermuscular fat should be taken into acoount. The 
t:lS8U6 iat Is evaluated by its correlation with muscle 
9'th ilb ttle loin cross-section between the 8-th and the 

y°r such evaluation it is reoommended to use the



0ieM coefficient - the ratio of muscle area to fat tissue 
The cross-section of the Kalmyk sides (see Figure 

shows characteristic changes in fat amounts at carcass 
inorease.

The interrelation of fat amount and the M -value 0 
loin is given in the table below and in Figure 7.
‘ " " ~ Fat thlcknesgA''^

00*'

tt«

kg
ight, ^muscle tissue; • • fat : M : • • • • min.

110 1107 52 21 -
138 1093 161 6.8 0
148 1129 203 5.6 0.2
159 1260 210 6.0 0.3
166 1328 339 3.9 0.4
190 1283 424 3.0 0.7
200 1210 510 2.4 0.5
296 1321 1116 1.18 1.5

0.8
0-*
0.5
0.8

1.0
1.1

I

fO?Carcasses of 148 - 200 kg have desirable indice
Bed1

pt

content. The external fat coating is distributed over 
whole oaroass surface, but its thickness does not e*ce ^ 
The ratio of the muscle tissue area to the fatty tissu® 0{ 
on the loin oross-seotion is from 5.6 to 2.4; 
protein content in meat to fat is about 1:1. pt

Carcasses of low weight have insufficient exterb® ̂  ̂  
coating and insufficient marbling, and oarcasses hea^*
200 kg have too high fat oontents.

. t&® .Thus, in a oaroass of 296 kg the thickness ox M
ternal fat coating reaches 3 om; the ratio of the W
area to the fat area on the loin cross-section is 1* 0{

When boning the right side of this oaroass, 20*5 
fat was out from the external fat coating, which °°nS^ es 
13.556 of the carcass weight. Especially great 9uaI1̂ 1 
fat were on the lumbar (28*) and the dorsal-rib (18

tb® 1 #Summing up the data on the total meatiness oj. ¿ 0» 
carcasses, on the qualitative composition of meat
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Pïe,
■thaï8e*oe of fatty tissue, it is possible to determine the op-weight of carcasses.
n  ^ e  to the fact that good quality of carcasses begins

shouldw  meat to hone ratio 4:1, the minimum carcass 
* be lower than 140 kg, but as the meat qualitative compo­

te'1011 changes to the worse with the carcass weight increase,ion
latter should not exceed 200 kg.
Tte optimal fat content corresponds to thé same (200 kg)

I  t

Cass weight.
wlthin this weight range oarcasses can be evaluated by 

' 6 total tteatlness means of the K and coefficients and 
r®fferred to oertan standard categories.
B®low are given photographs of the Kalmyk young animal 

lftsses obtained from two animals: one was normally fattened
1)9 Na 126) and the other was overfattened

56  ̂(Figures 8 and 9).
(caroass

Caroass oharaoteristlcs

Ihdlce

Cass wei6ht
^ 6ld (ln

614 from cuts (in %) :
'tsal--4o;

sh0. Tib
lu,ulder■®bar

I  %
^ok

the Fïoc

: Carcass : 
! Na 126 :

Carcass 
R* 256

155 296
81.3 85.0

36.9 29.4
26.8 34.4
15.2 14.3
10.3 11.7
10.8 10.2

carcass weight indice for
UsBlJ ^ “uxmais of the Kalmyk oreea
«Xperi the 52% slaughter yield, obtained as a result of the 
hay b meiltal work, for the sake of calculation,the conclusion 
’"eight iiaim that youug animals should be slaughtered at the 

within the range of 270-380 kg.
48 f°r Kazakh White-headed, the Red Steppe and the



Simmenthaler animals, the following indice for the 
carcass weight and slaughter animals were obtained 
basis of the analogical Investigations:

Breed :Carcass weight Slaughter animal
: min. : max. min. :

Kazakh White-headed 130 220 250
Red Steppe 150 210 290
Simmenthaler 160 200 310

On the basis of the work, carried out, there *er® n -¡.¡A 
piled tables which permit-by means of the calculated K 
coefficients to determine the total meatiness of CB*° M  
as belonging to one of the three categories, without 
carcasses: 1) 80% and over, 2) 77-79%, 3) 73-76% mesi 
of the carcass weight.

„ i ^ ,The suggested method to determine caxoass total w
ness will be used to settle up for the delivered cattl® to 
caroasses weight and their quality, which will alio* a 
avoid weighing cattle while buying it from the supplisr ^

Further work on this theme will be direoted 
tablishing the interrelations between live animals ®e 
ments and those indicated.

C.&

Conclusions
1. The weight of carcasses of young beef animals 

main critérium of their quality; it determines the iD
of meat growth and meat yield.

2. With increasing carcass weight the intensity ^  
dorsal-rib out growth increases and that of the r°

of

shoulder ones decreases. abl« tP
3. By the indicated property, there are consfl®1 

ferences among cattle breeds of different commercial 
with the Simmenthaler cattle, the round cut3 weig^t^^ 
and the dorsal-rib cuts weight increases: only f°r 0 
White-headed oattle with increasing carcass weigk*
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431 the cuts ratio axe observed. 
t. The second indice of oarcass quality is its length
6 Crease of which results in hones weights in the oaroass.

tl 5* *he ratio of carcass weight to its length permits to 
„7* K and K, coefficients of the total meatiness of oax-

%






