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REFRIGERATION, FREEZING AND THAWING

Influence nf tbe Way of Breeding Fattened lambs 
on Yield and Meat Quality

DZlNLESKI, J. Sokarovski, T. TOKOVSKI,
N* JORDAliOVSKI, S. BELICOVSKI, K. PETKOV 
College of Agriculture, Skopje, Yugoslavia

'̂ W0 wa^s breeding fattened lambs have been 
"^he^g n this investigation such as fattening by means of 

oui mixture, and fattening of the early weaned
is acv>4 ^ means of mixture until the weight of about 30 kg 

6Ved (l12 day old lambs).
*Uk The early weaned lambs stopped getting mother's

a 6̂ ^  da^s an(* were ^ed with mixture consisted
®eai Proteins from different sources (dried skim milk or 

*n<l Wlth in the ^rst phase of fattening (21 - 56 days),
°f fattc °lixture without animal proteins in the second phase 

**** (56 - 112 days).
8̂ °Vn the resu '̂ts obtained from the investigation have

following conclusions.
f t̂t • applied way of breeding gives priority to
®U8cie ear^y weaned lambs because better yield

^ 88ue is obtained in comparison with the fattened

U
%
lHe<l 8kim

ent on mother’s milk and mixture.
2»" The different sources of the animal proteins 
milk or fish meal) of the early weaned lambs in 

Fnase of fattening, as well as the sex, don't 
ignificantly the yield and the chemical composition

^en^erness» Juiciness, flavour and general 
^  the ^  °f meat are not affected by the protein sources 

° ’ ^ut as for the sex, it is a factor which has a 
nt influence on the Juiciness (P«*.05).

Tnfluence de la manière d'élevage des agneaux 
«eén aur le rarPnrt et la quallté de ^  

viande

Faculté d*Agriculture, Skopje, Yugoslavie 
Eane cee recherches étaient inclus deux manières 

d-élevage d*agneaux engraissés: engraissement au lait maternel 
et alimenta concentrés et engraissement des agneaux sevrés t, 
uniquement avec aliments concentrés atteignant un poids
in kv (âge des agneaux 112 jours).

On a cessé de donner du lait maternel aux agneaux
sevrés tit, âgés de 21 jours et on les a nourris dans la pre- 
Z l \ * J e  de 1-engraissement (du 21 au 56 jour) avec un mé­

langé de fourrage od il y avait des proteines animales ¿’origine 
diverse (lait en poudre ou farine de poisson), et dans 
deuxième phase de 1 -engraissement (du 56 au 112 jour) avec un

mélange de f° ^ a^ g^ tf des recherches permettent de tirer

les conclusions^sulvantee.^ a,élevage appliquée donne l'aventage
à 1 »engraissement des agneaux sevrés tét, car on obtient un 
meilleur rapport de tissus musculaires en comparaison avec les 
a^eaux engraissés, nourris au lait maternel et aliments concen-

tré8' 2 - Vorigine diverse des protéines animales (lait
a . ou farine de poisson) chez les agneaux sevrés t«t dans 

en dg ,,engraissement, ainsi que le sexe, n-ont
aucune^nfluence su» le rapport et la structure chemique de la

viande (K1D). _ ^  dêlloateaee, la saveur et l’odeur ainsi que
lénérale ne sont pas sous 1 -influence des pro- 

î é i n e H r  la nourriture, tandis que le sexe se montre comme 
facteur, ayant une influence significative sur la saveur

N
>N

der Zuchtweise der lilastlSmmer auf 
¿gn_Ertra/y ur>fl Aie Qualität des Fleisches 
5* D2inleski, J. Sokarovski, T. Tokovski,
• Jordtu.ov3ki, S. Beliöovski, K. Petkov
diese Untersuchungen waren eingeschlossen zweierlei 

ae der Aufzucht von l.Iastlämera und zwar: eine 
^  der Muttermilch und Konzentraten und die andere 

abgesonderten früh Lämmchen nur mit Konzentraten 
r®fchung eines Gewichtes von cca 30 kg (Alter der 

 ̂ 2 rage).
f̂ tlh abgesonderten Lämmchen haben aufgehört zu 

***%* ? die Muttermilch im Alter von 21 Tagen und wurden
v r  in ersten Phase der Mästung (21 bis 56 Ta.;) mit

oiiU:.e'****MSen in welchen eingefügt waren die Animalproteine 
* *Veit ^6denen Quellen (Milchpulver oder Fischmehl), und in 

^  :,fistunRBPhase (56 bis 112 Tag) mit Viehfuttermi-
ohne animalischer Proteine.

Untersuchungsergebnisse gestatten, dass folgende 
£efasst werdan.
■'■••Die angewandte Art der Aufzucht gibt den Vorzug 
der früh abgesonderten Lämmchen weil man dabei

^BtV-eren ^Uwacbs der Muskelgewebe bekommt in Vergleich 
^ 6 ^  ^^ern die gehalten wurden an der Muttermilch und 

taten.

e*he
2.- Die verschiedenen Quellen der animalischer

^MilChpuiver oder Fischmehl) bei den früh abgesonderten 
^  der ersten Phase der Mästung, sowie das GeschlechtV ?
^bedeutenden Einfluss auf den Ertrag und die chemische
6t®Ung des Fleisches (MLD).

, ^  Uie Zartheit, Saftigkeit, Geruch und die allge-
^  <*es Fleisches stehen nicht unter dem Einflüsse

en der Proteine in der llahrung, wogegen sicht das 
 ̂Beißt als ein Faktor, der einen signifikanten 
hat auf die Saftigkeit (P<.05).

nnugw uR  M eT Q ja  Koxmeme o t h u t  H a 

vnwHVBRTBa b  KaqecTBB MHca

E. ßHüfflüCHHi K. mCKAPCBCKM, T. TQKCBCKM,

H. 0GPÍAHOBCKH, C. EEJfflCBCKIl, K. nETKOB

ArpOHOMHWeOKH HHCTBT5TT, CKome, troejiaBKH 

B 3T0M OEHTe HOUHTHBaOTCi EBB MeTCffla KophUieHHe 

«thht a a  Mfloa: KopMJteffle« hthht c MaTepHHCKoro moeoko h KOHUen— 

TpHpaHHMH KOpMaMH E KOpMäCHHC pSHO OTöHTHX HTHHT TcmKO KOHH6H“  

XpupQHHMH HOpMaMH npHÖHHEHTGHtHO HO 30 KT EHBOTO Beca /cTapOCTE

hthht 112 «HHeit/.
M 0  oTÖHTue HTHHTa nanyHanH MaTepHHCKoro MonoKa 

no BOSHpaOTH 21  HHH > KOpMHJIH B HepBOÍ $a3H  KopMJieHHe / 2 I  -  56 

j n e ü /  KOHiieHTpHpaHHMH KopwaMH b  KOTopux ooHepaaHE a a m H e

nüOTOHHH OH P83HEHHEX HCTOHHHKOB / mOHOKO B HOpomKe HHE pHÖHSH

^ a /  a  B BTOpOË îaS H  KOpMJieHHe /5 6  -  112  HHh /  KOHnaHTpHpaHHMH

KopMaME KOTopae He conep*anH a^ a^ H ne  npoTezHH.

Ha öa3e ntmyHeHtn pesyjEbTaTOB moeho cnenaTi,

mue bhbohb.
1 .  -  npeMeHëHHHfi MeTOH KopwJieHHe paHO otöhthe hthh» 

y ^ e  npEBeo mmhhhoS TKanefi no  cpaBHenED o KopMseraeM hthht

HOKOTO MOHOKO Z  KOHIieHTpHpäHHMH KOpMaMH.

2 .  -  Pasjihvhhx botohhhkob aOTMamHHX npoieaHOB

:0 b nopom 'e ehe pböhsh Myna/ k pano otöhthx hthht y nepaoü 

lop^ierae, a Taraie non. He rveeT BHaHEieHMoe BHHHHEe Ha

:0 TBO E xeMEHeCKOTO cocTaBa Maca /MHS/.
I . -  HOTOHHHKE npOTeHHOB B KOpMaX He EMejIE BHEHHEe

m ocTi, COHHOCTT., apoMaT e  BKycoBEe Kanecraa mhob, a non

CCH KBK $aKTOp KOTOpae EMeeT CETHHTE^aHTHOe BHEHHEe HB

3 T l /P< .05/.
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There are reports in the literature on the effects 
of breed, feed, management practices, age etc. on the yield and 
quality of lamb. So, for instance,Pauline et al.(4) found in the 
carcasses of a group of lambs, fed by alfalfa hay plus whole 
barley, significantly higher percent of lean than in the car­
casses of another group of lambs fed by trefoil and ladino pa­
sture. Weber and Loeffel (6) reported that roasts from weanling 
lambs were less pronounced in aroma and flavor of fat and lean, 
but more tender and juicy, than roasts from lambs fed 28 days 
after weaning. The same authors earlier reported that as fatte­
ning progressed, the flavor of the lean became less pronounced 
but the tenderness was not affected. Batcher et al. (1) reported 
that, with increasing percent of separable fat in older (11 to 
14 months) animals, the percentage of lean and bone decreased, 
the ether extract increased and the moisture decreased in the 
lean; tenderness, juiciness, and flavor were not affected by any 
percent of separable fat. Palsson (3) stated that bone increased 
least, lean only slightly more, and fat most as the sheep aged 
from 4,5 to 13 months. Callow (2) found that young sheep 
fattened more slowly than older ones, and deposited less fat and 
more protein. Cokarovski et al. (5) reported that the percentage 
of lean of rib-chops is the highest and separable fat the least 
in the carcasses of lambs weaned in the 6^  week; tenderness, 
juiciness and flavor of lamb increase if the lambs are weaned 
later.

We realize the project about the investigations of 
productive qualities of early weaned lambs in the case of ______________ +

This research has been financed in part by a 
grant made by the U.3.D. of Agriculture, Agriculture 
Research Service, authorized by Public Low 480.

the intensive fattening in SR Macedonia. Our task was to 
answer on the question whether the way of breeding of tatten‘ 
lambs influences the yield and meat quality.

EXPERIMENTAL PROCEDURE
I o*fr
at

>V

Tests were made on 74 lambs, all of meliorated 
polska sheep. The lambs of experimental groups were weaned 
the age of 21 day. One group of lambs, in the first pliase o 
fattening (21st to 56th day), was fed by mixture with dried  ̂
milk (I), and the other one by mixture with fish meal(H)* ^  
lambs of control (III) group were sucking their mothers to ^ 
end of experiment plus fed by mixture ad libitum. In the A** 
group there were 11 male and 12 female, in the second group 
male and 12 female, and in the control (*hirdl group 13 ®ale 
14 female lambs. The lambs of the I and II group were fed. ^ 
the second phase of fattening (from 56th to 112th day), W  ̂  
ture in which the animal proteins were not present as the 
components.

All lambs were killed at the age of 112 days 
carcasses were weighed after cooling of 24 hours, and then 
means of saw cut, and the loin from the left half because 1 
dissection, in order to determine its physical comoosibd011

16*

the rib-chop (from 8 to 12 rib) because of roasting and det*3̂  
ming its sensoric qualities, were taken out. Dissection 
was performed after 24, and roasting of rib-chop after 48 
of meat cooling (+4°C in the middle of meat). The panel 
10 persons. The samples were served hot, and scored in seal*

ten'
to

ranged from +5 to -5, with descriptive terms, as follows: 
derness, very tender to very tough; juiciness, very juicy fi, 
very dry; natural flavor of lean, none to very pronounced;  ̂  ̂
ral acceptability, very good to very poor. Chemical c o m p d  
of MLD was determined as follows: moisture (drying at 105  ̂>
24 hours), protein (micro Kjeldahl), and lipids (ether extraC 
Soxhlet).

The effect of studied factors was followed t h t 
carcass weight, physical composition of carcass (on the baSe

loin), chemical composition of MLD, and taste panel scores.
RESULTS AND DISCUSSION

Pinal live weight of lambs and dead weight (kg and #) 
too, are shown in table 1. The live weight at the age of 112 days 
is the highest in the III group (mean value 29,67 kg), or about 
13# higher than in I and II group. The difference is 
significant (i<.01).
Table 1.Pinal Live(ll2 Days) and Dead Weight of Experimental Lambs

T F 6ÏÏ5----------------------------T----------------------------------Î I ------------------------------ Î T T

Sex Kale Female Male Female -- Râle female
n 11 12 12 12 13^ 14
Live
V/eight (kg) 27,84 24,25 28,95 24,62 32,05 27,46

Dead (kg) 13,31 11,81 14,05 12,23 15,01 12,93
Weight(ÿ) 47,81 48,71 48,52 50,08 46,82 47,08

The difference exists in live weight between mean 
value of male lambs too. The live weight of male lambs of the 
III ¿roup is the highest and shows significant (P<.05) difference 
in relation to the lambs of the I and II group. Pinal live weight 
of female lambs is the highest and the difference significant 
(E<..05) in the III in relation to the live weight of lambs of 
the I and II group.

The difference of live weight between the male and 
female lambs, independently of the group, is significant 
(P<.01) for the benefit of the males.

The lambs dead weight (#) of the I and II experimen­
tal group is higher than the control (III) group. Dead weight 
(#) of the female lambs, in all groups, is higher than the one 
of the males. 3ut, the differences in all cases are not 
significant.

The live weight and the dead one of the lambs of the 
control (III) group, because they were fed by mothers milk plus 
mixture, were higher in comparison with experimental groups, and 
the differences were significant. The lambs live weight and the

iKi'dead one of the II (fish meal) in comparison with I (dried .. 
milk) group are higher, but the differences are not signi^01.
It is possible to conclude, from the above results, that the

various sources of animal proteins, in the first phase of e*Pe‘

qd.mental lambs fattening do not influence the total meat
Physical composition of carcasses (on the base oi

is shown in table 2. It was stated that differences 
Table 2 Physical Composition of Lamb Loins
ôroup ... J

11 ----- 7
Sex Male Female Male Vernal e Male
n - 6 6 — 5----- 5 — 5
height of 
Loin (g) S

WT,"57
68,63

610,25
92,90 7T33757

75,59
■W5.55
71,92

-55575266,07
Separable 
Lean (#)

¡L
S

39,99
2,07

57,95
2,39

59,70
1,32

“ 57,55'
1,43

“ 5572f4,06
Separable 
Bat (#)

1
S

23,48
1,52

25,94
2,85 " 23,15

0,93
“ 25711—

1,29
-2575f4,48

Bone(#) 1
s 16,53

2,38 15,11
2,84 “ 17,15

1,47
“ 15', 541,38 “ TTTff3,65_

k<.05 = 3,65 f7.'31' .  6,36
values of lean among the groups are not marked. There is 
marked difference in yield of lean among the male lambs i aid

th3in comparison with I and II group, is significant (P^.05)> ^
is to say that female lambs carcasses of the III group con*

/4$ less separable lean than those of the I and II group- ,i
« fid®*There was significant influence (P^.01) of sex, ^  

dently of the group, on the content of separable lean, <>r ^
carcasses of male lambs contained higher quantities of
the females.

a i » eThe carcasses of the III group of lambs containea ^
highest quantities of separable fat (mean value 29,10#)*
percentage would be considered as 100#, the separable fa*
casses of the I group would be present with 87#, and in - ^ e
the II group with 85#. The differences in content of sep**®*  g f°  I
fat among the III (control) and the I and II (experimental)
are significant (P<.01). Those differences in content of se°
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fat ^
111 KoupV6“31* lambs are significant (for the benefit of the 

> but there is not such difference in male animals. 
Gently Ihere is siSnifi°ant (F<.01) influence of sex, inde- 
CaicasSea 0i tbe Sr°uP> on the content of separable fat, or the 
''ith ,, female lambs contained 159̂  more fat in comparison

‘'«OSe n f 4.1.01 the males.
^here are differences in content of bone among the

but they are not marked. The carcasses of male lambs con-
'̂e higher percentage of bone in comparison with

S> bUt the 111 (corrtrol) group less than the I and II 
ental) group.

’r T t
• and

Of
^t can be concluded that the applied way of fattening 

e*perimental groups) gives high yield of lean and less
the^00111̂ 511̂ 3011 with the control (III) group. Considering 

' exPeri are n<5t differences in yield of lean between the I and 
ieCo®ineride^nta^ ^rouP» the feeding of early weaned lambs can be 

wbicll in the first phase of fattening, by means of mixture
Use it̂he fish meal is present as a source of animal proteins, ■̂s °heaper in comparison with dried skim milk.

Chemical composition of MLD is shown in table 3. Prom
Chemical composition of MLD (£)

”T T ” T I T "

female Male female

ein
6 6 6 b b

1 ~ L 9 .5 &  15,15 15,62 15,17 15,47 15,49
0,0° 0,34 0,48 0,56 0.18 0,23
TTir-
0,06 ~T7sr0,06

T T T T "
0,06

1,40
0,06

~75,85
0,50 7 W

0,67
176,22
0,57

76,06
0,15

“ TTÏS— I 7 T T
0,10 0,06

74,52 7'4,'41 ‘
0,30 0,20

T T 5 Ö -
0,04

t t t t0,06 T T T T
0,06

TT5Ü“
0,09

T T 2 T -
0,06

% ,
fl*et

’ ââPect 
^  the wey of breeding there were not marked differences 
i tha^r°U^S *n chemical composition of MLD. It can be con- 
Phas <**fferen‘t sources of animal proteins, in the

°f fattening of early weaned lambs, as well as the

the
Q*y), ^   ̂ v;ay  o f  f a t t e n i n g  o f  e a r ly  weaned la m b s ( a f te r

^'hght to  have i n  mind th e  econom ic e f f e c t  f i r s t  o f  a l l .
fattening of lambs lasts 112 days. In that period, 

more lean than fat and bone. Callow (2) .tated the'Dl?0̂ ce
%  ^ e r ,  , .

w ^hd la)nb3 f u r t h e r  f a t t e n ,  q u a n t i ty  o f  f a t  i n c r e a s e s
,9t *0Jt* i m t e a d  o f  le a n .
ij c^ ^ ^ esb l t 3  o f  s e n s o r ic  q u a l i t i e s  o f  lamb i n  o u r  i n v e s t i -

''»4,V .
of ■ctned the same of 7/eber and Loeffler (6). The flavor

lamb w hich  c o n ta in s  more q u a n t i t i e s  o f  f a t ,  was l e s s
hot = t e n d e r n e 3 s ,  j u i c i n e s s  and g e n e r a l  a c c e p t a b i l i t y  

l f e c te d .
It^  Was confirmed, like in Batchers et al.(l) investi-

^ of ^ With increasing percent of separable fat, the per-
af ean an<* bone decreased, as well as the present fat 
xiect + uztle sensoric qualities of lamb.

Conclusions
h w  mv
q tbe *e results obtained from the investigation have 

toUowin,» conclusions.
^he applied way of breeding gives priority to the

0K+ Of +V10^^hed 6 earllr weaned lambs because better yield of lean 
^ s  m. in c°®parison with the fattened lambs dependent on 

lk an<* mixture.
^  different sources of the anitol proteins
 ̂Phaa m^lk or fish meal) of the early weaned lambs in the

yUt,

of fattening, as well as the sex, do not influence 
Cile yield and the chemical composition of meat.

*"* tenderness, juiciness, flavor and general accep-
but meat are not affected by the protein sources in the 

X c 6 for the sex,
0tl Juiciness (P<,05).
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sex, do not influence m e  cnemicai composition of KLD.
Panel scores (table 4) show that the various kinds 

of animal protein, sources, in the first phase of lambs fattening, 
Average Lamb Panel ScoresTable 4

Group T r - n r
Sex " M a le  i 'e m a le  K a le  Pemale H a le  Female

--- r------ K 5 6 5 6

Tenderness

Juiciness

T  3, S T
S 0,16 

T

- T 7 T Ô
0,37

3,87
0,39

T 7T
0,23

5,75 ?;'55'
0,24 0,29

5,90 4, o T

4,16 5','47'
0,24

3,94
0,21 0,17 0,30 0,42

Flavor 
of lean
General
A c c e p ta b i l i ty

T 3,55 5,87 5,75 5,85'  5,76 '5 .7T
S 0,30 0,47 0,24 0,19 0,54 0,43

T  4 . o 7 4,o ô  4,15 4,17 4,23 5767"
S o |16 0,25 0.10 0,25 0,32 0,51

do not influence significantly the tenderness, Juiciness, flavor
and general acceptability of lamb.

From the aspect of way of breeding, meat Juiciness, 
flavor and general acceptability of experimental lambs are better 
than those of the control ones, but tenderness is slightly better 
in meat of the control group. However, those differences are not 
significant.

There is not marked influence of sex on tenderness, 
flavor and general acceptability of lamb.Howcver, the sex signi- 
ficantly (P-4.05) influences the Juiciness of lamb, that is the 
meat of male lambs shows higher Juiciness than the meat of 
female lambs.

It i3 known from the literature that the more lambs 
are fed by rich protein mixtures during fattening, the higher 
yield of lean is in comparison with those which are not fed in 
the same way. Our investigations have proved, when the lambs get 
animal proteins with mixtures in the first phase of fattening, 
the total quantity of meat increases, in which lean is present 
in hi h percent. But, in our experiment, various sources of ani­
mal proteins (dried skim milk or fish meal) do not influence the 
production of various quantities of lean. Therefore, if we

Technology, vol. 18, Ho 11, 121-130, 1964.
5 - iCkarovski J., Dïinleski B., Taskovski M „  To- 

T Ilkovski R., Jordanovski H., Proceeding of 15 Euro- 
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