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Btudy on the Type and Diameter of Muscle Fibres in Lambs of Some Breeds and Crosses
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The present work is aimed at testing some crossing schemes based on the wideSPfeagnd iy
country Karakatchan and Merinofleisch sheep breeds, using prolific Romanov sheep
de-France and Hampshire meat breeds, fife‘ |
: 8
Together with the fattening ability and carcass gqualities which are reviewed 12 tﬁapfy
communication (under print), particular attention is paid in this study to the g \

of production - meat of purbreds as well as of F, and F2 crossbreds. . ,,;"61‘ ‘
Animals and crossing schemes The experiment was carried out in two successive Yg;rakgﬁwﬁo::
a total of 65 male lambs according to the following scheme: purebred: — local K X £) ’H,;ﬂ’
(K) - 10, Merinofleisch (MF) - 10, Romanov (R) - 5; F, Romanov x Karakatchan (R'IO FZ

F, Romanov x Merinofleisch (R x MF) - 10, F2 Il—de—Frgnce (IF) x F, (R x MF) - ™ “a‘
pghire (Hm) x F/‘(R x MF) = 10, i ¥ ‘
The animals in each group (with the exception of purebred Romanov) were slaughtere |
stages depending on their live weight - at 25 and 35 kg. laﬂglﬁid
Muscle analysis: Immediately after slaughter (20 min.) samples were taken from me 130 |

si (m.l.d.) and m.supra spinatus (m.sS.Sp.), upon which, following deep freezm%ases )
nitrogen, histochemical analyses were carried out to determine myofibrillar AT 1;0*“3',4’
aev" b

: 3 S s 3 g 3 ; icro
succinodehydrogenase activities in successive sections made with a cryostat micr9"yott

thickness 18-20 o On the basis of these histochemical analyses the percentage ',]974)'1,;05 ‘
ned of BR, AR and AW muscle fibres according to the classification of Ashmore ( 16 £
the same time the diameter of basic types of white (OW) and red (PR and OR) nusé J
was measured. 6"%1

e O
Meat samples from the same muscles were taken 24 h post mortem for the followiné P
and physiotochemical analyses: pH,, ;WBC - the percentage of exuded water from gl
weight of the sample (300 mg) is dé%ermined; colour - reflectivity with a I‘emigofpﬂ"y'
head piece at wave length 525 nm; myoglobin concentration in mg per gr tissu® hydl‘"
fat percentage - ether extract; collagen content (mg/g tissue) - by determi

4ﬂ$

line using the method of Neuman and Logan (1950). gb"‘v

Results: Type and diameter of muscle fibres. - 85 g
Data on relation between different types of muscle fibres and their diamete” 1o é
in table 1. For technical reasons only the percentage of white fibres (OW) way
for purebred Karakatchan lambs and crosses F,(R x K) and F (R x MF), ,bre" 1
1 1 i f;ﬁabﬁ‘
v

While lambs of the Romanof breed have a significantly smaller percentage of red 1 AA
(BR + OR), F, crosses with Il-de-France have considerably more SR (P<0.,01) 3nen5a," Ay
(P<0,01). FZ crosses with Hapshire have more red fibres (PR + olR) at the exp as Jﬂ"gll,
fibres (KW).“In other words the low percentage of red fibres in m.l.d as wellce Bﬁggiébp’"'
of Romanov lambs is to a great degree corrected in F, crosses with Il—de—_Fl'anlive fivf”

with Hampshire. This phenomenon may be observed in 2% kg as well as in 35 KB d redsgﬂ ,
lambs, Data about MF lambs also show a favourable relation between white aﬁ 10v® :
unlike purebred K and F,(R x K and R x MF), in whichotW fibres prevail in pob wdl|
nuscles at 25 as well ag at 35 kg of live weighte. ugclesd’zd P
As for fibre diameter, one is impressed by the large size of fibres of both ﬁs be?'a i
lambs of the Romanov breed at 25 kg live weight; besides, no differenve exis a5 Wi v
and white fibre diameters. The same diameter is reached by fibres in F Cfosier 5
France, but at 35 kg live weight. It was found red fibres have smaller diamev " ob i’igﬂ'
ones in m.l.d. of animals at 25 kg live weight. To a certain extent this may.sapp‘ﬂuﬁ J
in mes.sp. as well, But at 35 kg live weight these differences practically,dlbotb fer“ﬂ
groups but Karakatchan lambs, in which this difference of 5_}»—15 preserved in ® dif "

s v’
Meat quality characteristics: Data reflecting quality characteristics of mes® of ';f
groups are given in table 2. 1 Pﬂ'f’“nﬁ’g ;
In relation to pH,, no statistically significant differences were found. O2 ir 0 f" 5;’?
sp. from Romanov fﬁmbs show a higher value (5.97)« At the same tims the COloeaﬁ oenf;g,u
a little darker, not beyond standart limits however: In the same lambs the 1: c0P%00r? |
dorsi is still darker, with no differences, however, in pHa s nor in pig}lﬁnls suff W
This may hardly be explained having in mind the circumstan\,g that the animd '
stress -precceeding slaughter. i8
The meat of F. crosses is darker than that of F, crosses, too. Probably thi:ated ﬁb?,
the influence“of the Romanov breed, but why thig phenomenon is not manifes J
ses is inexplicable so far. pdse
WBC of meat, expressed in %, is highest in lambs (25 kg) of the Romanov brerossaa' p
live weight an appreciable difference appears between the two types of Fﬁ ¢ spe, o VY
with Il-de-France have a considerably lower WBC in m.l.d. as well as in '91;.; '
Collagen content (mg/g tissue) was found to be significantly (P<0,01) gred
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ortasior Roman ; his is not manifested in F, crosses. A tendency towards
i astl:telg °°1laggnlgﬁién20::v2§igals grow was observed and ﬁroved (P<L 0405) in m.SeSpe

§ ‘ndency was not observed in m.long.dorsi. :
gl (1208: In g with pigs Cassens and Coopes (1971), Anderson and Parrish (1972),
h Qua1.7 foundugég‘ini?c.e cgr%elations in the relation of types of muscle in..bres and

o y e In our studies )table 3) also certain correlations were set up with objective
€rizing meat quality, mainly pH, colour, WBC,‘.which are at a relatively ave-
DQlyQ: 0.6 ( +3-0.4), Only the correlation of colour tooMW fibres percentage is of the 01'}1-7
Uy reﬁt'?hese data confirm Ashmore's view-point (1974) that fibre type plays part no
Qus ! 1o

ty Usgg 0 to quantity, but also in relation to lamb meat quality.
0% ipont The i oving meat qualities of animals in swine and cattle leads
lay ’19;8()’1’6&39 Ofrﬁtgo‘faé%;cﬁggiglg%pe oW %ibres (Ashmore and Robinson, 1969; Dildey et
N ik&tch. Thig in turn leads to an increase in stress-susceptibility (Ashmore, 1974).
N &&mhs an 85 well as Romanov lambs are primitive breeds with low meatiness » while
Fablted an dF Crosses have markedly good qualities. However, in the first two breedg,

W igh(el J"egl‘ed under very primitive conditions, whiteolW fibre percentage is conside-

Nge¥ by, :

WW Stpent Nevert sthese breeds are very resistant to unfavourable conditions, inc-
JEQ Sw?lffs o It ma:kylet%gsas?umed that Ashmore'g assertion (1974) that stress susceptibili-

i FO she cattle increases with increasingotW muscle fibre percentz?ge, is no*@: rele-

%qulckweep’ We even think that primitive rearing conditions have inflicted the increase

Et mgftregg Tacting ol fibres, which correspondingly assure quicker response of animals

QY b ¢onditjons,

ea 1368‘39“ in this study that in cattle (Cornfoth and collegues, 1980; Spindler and

5§1‘ta¥‘ent £in28 well as in sheep the breed plays an essential part in interrelationship of

%Eﬁxslf; inclbre types as well as in dynamics of their changes as animals grow; besides, a

cease abli W fib ercentage in m.long.dorsi, which con-
81 Sgp, 28 g was established of the o ibres p ag 18 o
‘ :E“digzed L Of Hende snd c0ll.,(1972) and Moody (1980). But no similar phenomenon was

N moS.s " ’ )
il"e difggrthe diaﬁeter of red (pR +O0LR) and white fibres show that at 25 kg live weight
0 aneightence does exist, ie.e. white fibres diameter is 2 to 3 pm greater. Data on 35 kg
1»11- o8 fiblambs however show that at this age the difference in the diameter of the two
3733 (1981 res Practically disappears. Proceeding from our data and those of Valin and
*‘,%I‘e the g7 We Teckon that with the growth of sheep, unlike cattle )Holmes and Ashmore,
w‘md lnten +ference in white and red fibre diameters gradually decreases, which suggests
Tﬁe Ve zl S _8rowth of red muscle fibres. In the Romanov breed no such difference was

wy Tony 25 kg live weight.

“h@m ts

Yoy )8 uof the present experiment show that the final F, crosses in the crossing

aied Posses not only good meatiness (established in the first part of the
S0 good results in the interrelationship of different fibre types and meat
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Table 1.Type

78

and diameter of muscle fibers of m.long.dorsi and m.,sup:c'aspina‘Cu5

I

25 kg liveweight %5 kg liveweight i
Breeds and g 1
crosses Type of fibers diamet.of fibers| Type of fibers glmnbv'%
BR | AR | 4 W |BrectR] &W |BR | 4R | W ﬁﬁ*ﬁ/ﬂ
m. long. Gorsi ,.L/i,;’t"
- - 29,28 | %3,86| 42,33 - - 45,46 | 26977 ju,»%
i3 1,52 [35,21| 35,26 | 25,77| 37,61 pa,ou | 57,97 |z,74 | 4T L
R 25,89 |35,16 | 40,95 | 49,19 49,57 = = 5 T u0®
i - | 26,56 | 37,79| 41,18 “ ~  |29,18 | 2997 | 4
M - | 41,70 | 30,93| 22,05 = SNURVAE |
23,45 |22,07| 34,46 | 40,24 82,51 |p8,60 | 34,33 | 26,16 | 4927 | o4
21,02 |z5,42| 22,85 | z5,43| 37,20 [1,21 | 33,72 | 5,08 | 289 |7
m. supraspinatus i
i - | 45,00 | s2,58] 43,34 - - 0,88 | 40571 | 1.6
¥ 26,96 |41,06| 21,98 | 37,27| 59,94 |eu,29 | 44,53 |z0,62 | 534 72
2 ou,54 |35,27| 40,11 | 52,10] 52,74 = - r
P, (R e - | 45,32 | 39,67| 41,60 - - 29,83 | 21 | 450
1 (xR ) - - | 39,43 | 24,28| 33,78 e - |as,e1 | 2801915,
: 29,92 |42,27| 27,80 | 45,44| 45,91 24,09 | 42,89 | 32,01 l/“"if 4012/
- 28,97 | 25,28| 25,75 | 35,77| 37,57 [29,04 | 40,13 | 30,23 L;:Qfl/////
rle 2, Heat quality measurements
Breeds and 25 kg liveweight 35 kg liveweight Qo%ljlf
crosses collat | ge®
color Iib WBC Tat gen pH color Lb “BC ; iy
m. long. dorsi -
5,61 | 21,14 | 2,02|29,65] 2,28 | - |5,66 | 20,19 | 2,49 | 38,44 | 2:5°| 40
5,62 | 18,55 | 1,56/40,73 | 1,90 | #,13|5,58 | 17,05 | 2,00 | 41,91] 277] -
R 5,49 | 16,22 | 2,07(37,60 [ 2,34 | 5,37 - = - % 5 1
) 5,52| 21,58 | 2,11]41,05] 2,97 | - |5,67 | 21,77 | 2,30 | 40,00 | 29/~ SNy
5,83 | 21,49 | 1,89|29,46| 2,28 | - |5,64 | 21,29 2,25 29,75 4’73 5! |
5,61 | 17,53 | 1,62|40,09| 1,76 | #,46|5,57 | 17,45 | 1,89 | 42,87 Lq” w? |
7 5,66 | 17,28 | 1,70|s0,53| 2,14 | 4,20|5,60 | 17,04 | 1,91 | 38,42| 72 w
m. supraspinatus . g ‘
; 5,71 | 22,40 | 2,01|36,98| 2,68 | - [5,75]21,90| 2,52 36,31 “’S 67 |
I 5,61 | 19,27 | 1,81[36,42| 2,10 | 5,45]5,78 | 17,57 | 2,04 | z8,15] 27| 7|
R 5,97 | 18,83 | 1,82|26,93| - | e, - | - S N I
Fj(RxK 5,71 22,00 [ 2,15[35,11] 2,99 | = [5,78 22,85 | 2,10 37,64 ** | ~
F, (R®F) 5,89 | 22,82 | 1,90| 34,69 | 2,46 - 15,79 | 22,76 | 1,94 | 37,13 f”uo '7’*“:,,‘
F,IFxF, (R&F) | 5,79 | 19,00 [ 1,73]35,89| 2,32 | 5,38|5,85 | 19,19 | 2,03 | 38,18] 7* | 617
F HuxF, (R&iiF) | 5,82 | 18,25 | 1,83]35,31| 2,35 | 5,41|5,78 | 18,18 | 2,07 ;4,56‘3/”
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3 Correlation between type of muscle fibers
and objective traits of meat quality

m, long. dorsi m. supraspinatus

AR * W 3R 4R ]

Y e i 3 ) 3
oy 0,493*% (,z28™ 0,142 0,166 ,215°  =0,255%

op . 3 -
i, =0,325%% 0,105 0,356°°0,190 =0,113 oyezr
YRe -C,019  0,z43** -0,056 0,054 0,163  —-0,145

=3 A e T e e Siogs AL Big'e . ~
oy U, 189 -0, 352 U,173 =0,469 Q506 95027
ag .

o OB -0, 08p¥ 025 )y 354720, 171 3,135 0,069
fag g y 220 ’ L iy

R 5,079 0,122 0,028 0,081 0,013 0,063






