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By
e, 19
' ‘ ‘5\ Highl-‘r' fattened young beef animals of the Kalmyk
breed; age - 18 months, weight - 350-400 kg.
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OBJECTIVE METHODS FOR EVALUATION OF YOUNG BEEF
QUALITIES BY THEIR MORPHOLOGICAL STRUCTURE -
! LA
Grudev D.I., Smirnitskay?

;ng \

W

The main problem of commercial fattening and gritis

young beef animals is to produce meat of high quality- o
0
known that with fattening and especially with direct & tﬂ‘ .
: 18

of young beef animals, carcasses can be obtained,
of muscle, fat and bones of which is most profitable

meats production; therefore, the time to stop fatteniné g
bV

to evaluate slaughter animals should be determined ©9J

guality of carcasses obtained post slaughter.
avel!
howe¥e
laué
4

Neither literature, nor practical experience,
have objective data which would enable us to evaluat® =

of 1N

c
ter animals by the morphological composition elr

casses.

The investigations, carried out in
usually limited by establishing rather
yields. While studying the determination

experiments are mostly limited by establishing

between particular measurements and carcass
concrete objective indice of carcass qualiti
have been yet suggested. Still, the solutio

husbandary

is rather significant for anima

1ion while determining meatiness of beef animals

breeds and while studying the
This is still of great importance

The

been for two years

for carcasses evaluation; within this perioc

young beef animals have been handl
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17

Ag ! y s
‘1011 8 the basis of the research work served the determina-
0

g ;
0P Measurements reflecting, to some extent,; the amount

= Dones ana : : 3 "
S and muscle. Their interrelation was found by cal-

aty ng

Qul
correlation coefficients.

Farti
nems "-‘Iu.uer? for practical use we took only those measure-
t
W, 2 A5 fph
Tugy hioh had high correlation coefficients with carcass
1ty 1naice
As +3 } )
?eight the nost important index of carcass quality, their
3 was 3 Ao a - s 6B
‘At as adopted, and all other indice were studied as re-

nges in correlation of different tissues and

0 t.
U}
Wer Bt -
‘0\ € studied dynamically by means of double coefficients

Iy
growt}

ta, obtained from the boning of 385 young beef

N Sses ind4 o o ? . - 4

“Qaaid s +haicat morphological composition
la €rabl ha "

‘ﬂtiw’ej\yadw Shang : increase. At a To~
“%te“ S“‘?-Ll carcass weig 120 kg, the average meat
Uggs in them equals to 7

76~77%3 at the weight of 180-220 kg
o8

R C()nt
& ent increases up to 82%; and in carcasses of 290-300

- \lp to 85%m

composition re-

consequence of the

evelopment muscle and

is 2
Sues grow unevenly.
To g
¢ 8ty <
asses Withd‘y the growth intensity of gertain tissues of car-
8oy b their weight, Prof. V.Ya.Brovar's method of

_KO x 100
1 b ]
“ﬂere KX
th %9 Show
°re ity 1 8 an increase of the tissue weight as compared to
a
th Welght; KE shows by how many times the weight

A Whol
1 < Whj_: Carcass increases as compared to the initial
¢ plotting graphs, KE 1s assumed to be l.
Mty L TS8Ulary
th th arity of the basic tissues growth in organisms

car
ass weight increase 1s presented in Figure 1,
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gfﬁ

where the intensity coefficients of meat and bone g&ins yb vy
compared with the intensity of the whole carcass ,,eié ?
growth, assumed to be 1. o ti
In our experiment the intensity of meat gains 1—"1595 o
the carcass weight increases; the intensity of bone é"‘ins’
the contrary, decreases. 0 !
Different intensities of meat and bones growth coB i:gpf
variations in meat yields, an increase in the carcass ! 2
causes an increase in meat content, as is seen in Fié £be
One can observe that meat content increases more 5%
carcasses of low weight and retards with the weight ino* e'
When the carcass weight changed from 50 to 170 kgs ;igej
content increased from 72 to 81% (by 9%), and when 1t o
from 170 to 290 kg, meat yield increased only by 4% I
The morphological comppsition of carcasses :Jhanges
same way and depending om the ratio of individual cutse o
The data obtained on sidas dressing allow 10 stud? of o
intensity ofout weight growth and their ratio im uarcaf’s gfa’
different weight categories. These results are show?
phically in Figure 3. cow?”’
The intensity of cuts growth in sides varies. w 50,5511
red to the intensity of sides growth omn the wholeé; tnes &
rib (partly including brisket) and the neck cuts gat?® o
considerably higher, and the greater weight of sides
higher intensity of gains of these cuts. (iﬂ'
Weight gains in the round, shoulder and lumbaT P aﬂtl‘i
cluding thin flank) cuts are lower thah those 18 © 5»t5 P
whole, the intensity of the round and the shoulde¥ Jhef ' ‘
decreasing and that of the lumbar being somewhat bié
the increase of sides weight. teﬂEiﬁ
It is worth noticing that an increase in the iz i #
of the neck and dorsal-rib cuts growth and & ,'iecfeie 65’506.;
shoulder, round and lumbar cuts growth last up to .,w e
e irter‘sid



rf V&’Piati . i
Ch ons in the intensity of cuts growth condition the

gt Qgeg in 3
Mge E the percent content of cuts in sides: when the
th e ight inoreases, the relative weights. of the round and 4
4 0
# e Ulder outs deoreases, and that of the dorsal-riDd and
of °X cuts increases.
The
'ﬁight average cut % ylelds of sides having different
of sg 8re as follows:
gt Cide weight, kg 45 95 150
g tuts yield, % :
: tie aes i 37 3.4 29.5
e' | B out 9.5 8.8 11.3
" rh, Lovsal  out 26.0 31.3 34.6
¢! the loulder cut 19.5 172 14.6
® meck cut 8.0 8.3 10.0
m:
J e, “he dg :
i egﬁrdiy data, presented, are of great biological interest
n) i,
4 £ bg the fact that the relative welghts of the cuts
tpe > DY gy ‘
46 : 1 dﬁg*adient having the centre in the loins. In the
of Ygnt irection from it the value of a cut in the carcass
- nereages

) This type of 1
aty of the relative value of the cuts weight in

¢ Sag D Yo the o : o
Qteg © the carcass weight is observed in all the weight

¥ t Orie
T h S, W =y ! : :
& + We are inclined to mark here the repetition  of

b Y—
QI: ", g:i:tties which are observed in the axlal skeleton
i N b during tnhe post-embryonal period.
b ;I;Zt % Dzeh:exilted data permit us to draw the next conclucion
£ wnit % tengg tcrea_ge of sides weight their qualitative com-
AR 8t op th 8 to decreamse due to the faot that the relative
La ¢ iy Y&lu&ble Yaluable round out decreases and that of the.
v‘ ‘Imed by mee dorsal-rib and neck cuts zrises, which 1s con-
( 1de at yielas post sides boning.
3V The C18RE, g e
£p° indj;iéati,,e A 95 150
80 Slde, "gi2l cuts g
30¢ :25 Toung ek
the lumpgy G 39.6 35.6 29.4
® dorgay_pyr 10.2 9.3 11.5
i3 24 29.3 3.4

3i




the shoulder cut

1
the neck cut 9.5
i i B . o
Such changes of the cut relative weights and meat o

tents are observed in the sides of the animals whiol

mostly delivered for slaught USSR meat
plants, i.e. crossbred animals of wvarious

different breeds. With this aim in view, we e
the growing and fattening of castrated steers

of different productivities: Kazakh White-headed (& meatfﬂﬁ
breed), Kalmyk (a native meaty breed), Red Step (a &
breed) and Simmenthaler (a meaty and milky brec p
The characteristics of carcass meatiness vre?
to be compared are shown in Figure 4. wﬁ
While analysing the obtalned data, it is obvious e

] ! : + the
the meatiness of carcasses changes considerably with tB PR
mal breed. The relative meat weight in the carcasse® oyf

Kezakh White-headed steers comes up to 80.5% at the iy
- ; 2 T LA d §

weight of 130 kg already, whereas the Simmenthaler 89 gﬁﬁ'
Red Steppe carcasses reach such meatiness on the ¥
weight of 190 kg. When carcasses weight increase “? ¥
4 mELJ‘s '

210 kg, the meatiness of the

to 83.5% via 82.% for the Red Step s
- _34ate PO

casses. The Kalmyk carcasses are of an intermediate ¥

. welgh
| that at equal We%f

a&rcﬁsﬂefmw" ‘

urfe®

(23

We should add to the above-sai
the Simmenthaler and expeolially the Red Ste
ather great fat deposits on the internal cavity 8

did not raise the nutritive value of meat. )05y
3 at ir‘asg 5‘3&

More valuable (from the point of view of e
v to-% e
o8

casses were, therefore, obtained from the Kazakh whi
and the Kalmyk animals and less valuable caroasses ~
Red Steppe and the Simmenthaler animals. caroﬂ
Our research work showed that an increase 1P




i We
b I T P i
1 Tresulted in oonsiderable changes of the relative weight

,alf < Cut a2

v tﬁnlibs7 which is seen from the figures for the growth in-
Y Sity : : :

001 65 of the dorsal-rib and round cuts gonstituting about
& weight.

ng these data, one can see that the intensity

(| op i
565' Sut rowt) 2 4P e 4
growth in sides of different breeds 18 not the same.

.Zi |.Simm
e o

™
he growth intensity of the dorsal-rib out is highest in

the C v £

Kalmvie

Pon tzlka sides and least high in the Red Steppe sides. As
Wh, ® round cut, it grows most intensely in the Kagzakh

te~
®~headed ang
®nthaler sides
It determines
Deat e

d
-
Red Steppe sides and least intensely in the
(Figure 5).

varietions in the gualitative composition

e enimals of different breeds and different

W
M “ent categ
R
# *icuif we take the weight of meat in the round and dorsal=
i L , ;S for 100%, then an inorease in a side weight resulis
8
o 8 QOrearP rise of meat weight in the dorsal-rib out and in
i >
;y ase of meat weight in the round ocut.
Ch L
I anges in the ratio of meat weight in the primary outs
o . "ith inoreases in sides welght (in %)
i Sy = e e e
487 Breeg :_Round meat :_Dorsal-rib meat
t ‘ side weight * side weight
o tTg5-70  :100-105 | 65-70  ;100-105
e Prea s R S R
o X Wyk
' 2aky 58 52 42 48
; Req g Bite-headed 55 55 45 45
A G 56 53 " 47
‘ ez 58 49 42 51
Lt
] “m>°nly is especially observed in the Simmenthaler group,
‘i i tae Or the meaty Kazakh White-headed group meat Tratlo
'“; 2 %uls remains unchanged.
¢ L4
the growt: Necessary to take into acoount the influence of
g0 of anat.uical parts, while evaluating meat quality.

To w
(V]
tot maatik out a procedure for determining the carcass
ness, i,e, the ratio of meat and bones, We used

e 1011
0
Wwing two facts, established in our study, as the

33




basis:

a) an increase in carcass weight reaults in a risé i
the total meatiness and meat yields; ¢
b) an inorease in the length of & carcass results inbw
content rise.
The relation between carcass length and bone car:.‘tient y
found by analysing carcass measurements. o
nt®

The coefficient of the carcass length and bone 9% 45
correlation was found to be 0.87. The data on the change®
bones weight as related to carcass length are

Figure 6.

Hence, if meat yields
and an inorease in the car
common evaluation of carcass meatine:
carcass weight to its length by t

K = Sarcass weight x 100

Byt 1 Ly
carcass length

0f

Correlation coefficients between "K" and certall iﬂdi

of carcass meatiness are as follows: 0'91,

between K and meat weight in a carcass 'j 0.9%

- -t bones weight -®- - : 0‘75,

- —ne meat yield p e

Thus, the bigger carcass weight and 8 lefiivf

the higher meatiness. Breed peculiarities are of & deoreedr

role here. Young animals of the Kazakh White-headed . ged!

having compact bodies and giving relatively short Ga’rc 0
differ considerably in greater meatiness eas compare® ' '

other breeds, 2 youﬂg

Lianags 0+
We can give the following data on the meatiness of oy
animals of different breeds, considering carcasses
proximately the same weight:



)

]

)
¢

S ———

Tee : Carcass : Carcass 3 : Heat
~ S : weight, : length, : K : yleld, %
e SN Y kg : om s :
- L5
SZaleh
K Mhite-headed 150 174 86 81.5
iy 148 188 78 80
8y, Stenpe 140 187 75 79
"enthaley 142 192 74 79
by 4 45 an agaition to the evaluation of the total meatiness
ndihe K coefficient, we introduced the second coefficient
‘ ating the meatiness of the round out - K,
K = _round circumference X 100
\4 X emtmen .

round length

L bl 4 <
X a.n'e ®stablished a high relationship correlation between
a4 =
Deat yields after round boning r = +0.81.

‘iiffewnh our experimental material we established that for
Tan:

foyy t meatiness the K and K, coefficients values are as
“Owg: +

L

:e‘r(} eld & of

Kiitae, welght 77 78 79 80 8l 82 83 8k

%o “Hotent 6 69 74 79 83 88 93 98
*$ftotent g7 90 93 96 99 102 105 108

&
caﬁsest high K, (100 and higher), the K of fully meat car=
R8s "8 turn out to be lower; therefore, to evaluate ocar-

Deg
D°Sslb1 *iness by the coefficients, one should comsider all

® Yariants of the combinations of these two indice.

E,
g g S+» for carcasses yielding 80% and over of meat, the K
‘ in; " Be as follows:
ex
Kh ngex 90t lower than: 00 95 9 85 80 75 70
B9t lower than: g0 85 95 95 95 100 100
es
teq by tias the total meatiness, carcasses should be evalua~
Soat a Sontent, but in addition to the external fat
Woyny ;fintemus“ular fat should be taken into account. The
tiﬂ%ue oo fat 1s evaluatea by its correlation with muscle
g\th Tip e loin cross-section between the 8-th and the

8,
For such evaluation it is recommended to use the
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M coefficient -~ the ratio of muscle area to f:
= >
-

he gross-section of the Kalmyk si
characteristic changes in fat amounts

increase,

shows

amount and the M value

The interrelation of fat
loin is given in the table below and in Figure 7. P

Carcass Cross-section area, sg.mm.

;iighﬁ’ ‘muscle tissue® fat

& = >
110 1107 52
138 1093 161
148 1129 203
159 1260 210
166 1328 339
190 1283 424
200 1210 510
296 1321 1116

Carcasses of 148 - 200 kg have d
content. The external fat coating is distributed
thickness

whole oarcass surface, but i
The ratio of the muscle
on the loin cross—section

protein content in meat to fat

Carcasses of low weilght have

1

200 kg have too high fat cont
Thus, in a caroass of 296 kg the thickness

ternal fat coating reaches 3 om}j the ratio ol tl

. L el : sn 1.18°
area to the fat area on the loin cross—section 4B =° od
.5 i
When boning the right side of this caroass, 20'1@ mﬁﬁﬂ
f£at was out from the external fat coating, which 3°nsbles Vg
2 - - 1 ‘:l‘
13.5% of the carcass weight. Especially great quanti T 48
e e
fat were on the lumbar (28%) and the dorsal-riD 16%) ?ayﬁx
s g k y 5 be © .pe
Summing up the data on the total meatiness of ¢ i £

nd
ant

carcasses, on the qualitative composition of meat



the op-

b
Mty T8 to ) *act that good quallty of carcasses begins
0 g t the minimum carcass should
meat qualitative compo-—
. carcass welght increase,
-
Thy :
Caye ¢ optime content corresponds to the same (200 kg)
’ asg wed o)
welght,
Withs
Ehe thin this weight range carcasses can be evaluated by
totay , . .
¢ re 3 by means coefficients and
‘-ie‘:r
Below - :
VE%%SS OW are ; n photographs of the Kalmyk young animal
\Cang S obtained two one was normally
No . 288 Ne 3126 s e ’
" 256y 126) and the fattened
) (Figures 8 and 9).
ﬂ SRS | Carcass characteristics
T« L T ——— Lt - . ———————
v . Rdice : Carcass : Carcass
o e N2 126 : N® 256
: 0& ————————————————————————————————— o s s S e S S e D S s S S
i S8 weioht
: leay ight 155 296
g gy ielﬂ (1n %) 81.3 85.0
o De
Al Toung 12 from cuts (in %):
Y Yorsal rgy, 36.9 29.4
8h
1\::1“1 26.8 344
L)
- ar 1942 14.3
Qeg) 10.3 11,7
‘ . 10.8 10.2
Pr
¢ t Oceeq
0* B ¥ oung aning from the optimal carcass weight indice for
. 8
i esSum = imals of the Kalmyk breed weighing 140-200 kg and
£ e
0* nfpeTimental 52% slaughter yield, obtained as a result of the
5 way ¢ drawy work, for the sake of calculation,the conclusion
e
g¥ Lght Withy that young animals should be slaughtered at the
n
" the range of 270-380 kg.

s ¢
(05 i o
he Kezakh White-headed, the Red Steppe and the
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P

er animals, the fol

Simmenthal
carcass weLght and sla

basis of the analogical

arcass
Breed Carcas

min, ¢

°
.
b

Kazakh White-headed 130
Red Steppe 150 2
Simmenthaler 160

On the basis o

f the work,
piled tables which permi

ct

-by means

coefficients to determine

categ(

o

5 belonging to one of tI

[+]

;i 2 a\ -
arcasses: 1) 80% and over, 2) 77-79%,

the carcass weight.

The sugges
ness will be use

carcasses weigh

P A
Conclusions
AL y tbe

1, The weight of carcasses of y
5

main criterium of their quality;

of meat growth and meat yileld. g 1
2. With increasing carcass weight the intensity 5 al‘
dorsel-rib out growth increases and that of the ohna
shoulder ones decreases. Frog
oonsiders®’ g
il B

e the indicated property, there are

ferences among cattle breeds of different commercis o7
with the Simmenthaler cattle, the round cuts weight 4° hgﬁé&
and the dorsal-rib cuts weight increases; only for thio chgr

White-headed cattle with imncreasing carcass WEigh°




@%g a
n+
e are observed.
% The = 3 . ahe
the . The second indice of carcass quality is its length
¥

‘hich results in bones weights in the carcass.

Yng . The ratio carcass weight to its length pernits to

08 K panAd ¥ : 2 > 5

Cag L and K, fioients of the total meatiness of ocaxr-
Se¢g 4









