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INTRODUCTION

Cûl>'
I t  i s  by now w e ll  e s ta b lis h e d  th a t  o e s tru s  s y n c h ro n iza tio n  can o p tim ize  sheep b re e d in g . S e v e ra l s tu d ie s  have

+ a l*fs id e re d  th e  e f f e c t s  o f  t h is  tech n iq u e  on p ro d u c tiv e  and re p ro d u c tiv e  a sp e c ts  (C olas e t  a l . ,1 9 7 0 ;  Newton e t » 
1972; Robinson, 19 7 7)- On th e  c o n tr a r y , v e ry  few  s tu d ie s  a re  concerned w ith  th e  c e l l u l a r  b io ch e m istry  ( M a t a s s  ^  

e t a l . ,1 9 7 8 ,  Rubino e t  a l . , 1 9 7 8 ,  Barone e t  a l . ,1980) and none w ith  th e  q u a l i t a t iv e  c h a r a c t e r i s t i c s  o f  lamb meâ  
The l a t t e r  a sp e ct seems p a r t ic u l a r l y  in t e r e s t in g  s in c e  i t  has been shown ( P i l l a  e t  a l . , 1976) th a t  lambs cone® 
ved a f t e r  'in d u c e d 1 o e s tru s  have l i g h t e r  b ir t h  l i v e  w eigh t than th o se  co n ceiv ed  a f t e r  'p h y s io lo g ic a l  oestru s 
/b y  'in d u ce d ' and 'p h y s io lo g ic a l '  o e s tru s  i t  i s  meant h ere  th e  h eat m a n ife sta tio n  between 2 and 4  and 1 6  aIlt* 
days r e s p e c t iv e ly  a f t e r  rem oval o f  sponges im pregnated w ith  FGA (M atassino e t  a l . , 1978)7*

MATERIAL AND METHODS

The stu d y  was c a r r ie d  out on 133 'G e n t i le  d i  P u g lia ' lambs (56 males and 7 7  fe m a le s ) , born from ewes su b ject 
to  hormonal sy n ch ro n iza tio n  o f  o e s tru s  which lambed fo llo w in g  e it h e r  'in d u ce d ' o r 'p h y s io lo g ic a l  o e s t r u s '.  A  ̂
( 1 3  in  t o t a l )  where th e  same f o r  both groups o f  ewes.The s y n c h ro n iza tio n  was o b tain ed  by u sin g  th e  tech n i9 ue^y 
in tr a v a g in a l  in s e r t io n  o f  p o lyu reth an e  sponges im pregnated w ith  30 mg o f  F G A (9 f lu o r o - l l- h y d r o x y - 1 7  a° e  ̂ ĵO 
p ro g e s te ro n e ); a f t e r  1 4  days th e  sponges have been removed and each ewe r e c e iv e d  a subcutaneous in je c t io n  
I  U o f  PMSG (pregnant mare serum go n a d o tro p in ). a[id
Lambs su ck led  t i l l  60-70 days o f age and then re c e iv e d  a d ie t  o f  a l f a  a l i a  hay and c e r e a l  g r a in  (b a r le y , ° ^ 0e$' 
m aize) t i l l  th e  120th day, when th e y  were s la u g h te re d . Lambs (51 from 'in d u c e d ' and 82 from 'p h y s io lo g ic a l  ^  
t r u s )  were s la u g h te re d  a f t e r  12 hours o f  f a s t in g  by u sin g  th re e  d i f f e r e n t  s la u g h te r in g  methods: ( i )  4 2  

re  s tu c k  a f t e r  e l e c t r i c a l  stun nin g (110  V f o r  10 s ) ;  ( i i )  4 2  lambs were s tu c k  a f t e r  stun nin g w ith  ca p tiv e  
p i s t o l ;  ( i i i ) 42 were s tu ck  w ith ou t stu n n in g . The stu d y  o f  q u a l i t a t iv e  c h a r a c t e r i s t i c s  was c a r r ie d  out on 
T able  1 -  Cuts and m uscles c o n sid e re d . m uscles ( t a b l e  11 obtain ed  from th e  r iu h t  s id e  a®.

Cut Muscle Symbol (*)
the

Shou lder Caput longum T r i c i p i t i s  B r a c h ii
Shou lder Caput l a t e r a l e  T r i c i p i t i s  B r a c h ii
Chops Longissim us d o r s i
L oin  Longissim us d o r s i
Leg G lu teo b ice p s
Leg V astus in term ed iu s
Leg V astus l a t e r a l i s
Leg V astu s m e d ia lis
Leg R ectus fem o ris
Leg Semimembranosus
Leg Adductor
Leg Sem itendinosus

(*) LDt: 6 th -1 2 th  th o r a c ic  v e r te b ra
LDl: 13 th  t h o r a c ic - 5 th  lumbar v e r te b ra

RESULTS AND DISCUSSION

lo i11' . 
coheSl'

m uscles ( t a b le  l )  o b tain ed  from th e  r ig h t  s 
24 hours a t  0-2°C and d is s e c te d  a cco rd in g  to  
low in g com m ercial c u t s :  sh o u ld e r, n eck , chop, 
l e g ,  f la n k  and b r e a s t .  R h e o lo g ic a l (hardness, 
v e n e s s , s p r in g in e s s , a d h e siv e n e ss , v i s c o s i t y ,  
n e ss , ch ew in ess, w ater h o ld in g  c a p a c it y ) ,  c o lo u f ^ ^ t , 
tro p h o to m eter c u r v e s , b r ig h tn e s s , dominant wave 
p u r ity )  and chem ical v a r ia b le s  (d ry  m atter, pr

(SP1>e£

f a t ,  ash) were e v a lu a te d  on raw meat samples as
1975 re'

g e s te d  by M atassino e t  a l .  (1976a, 1976b and 
s p e c t iv e ly ) .  The model used f o r  s t a t i s t i c a l  aIia 
o f  d a ta  was:

y i j k l n
=  a + a + 8 + ó + 7 + (inter.) + -fiikl11

1  j  k  1 1J t b

where y . , i s  
l j k l n

th r* 4-\\Q ^
th e  v a lu e  o f  i  m uscle o f  tn

th
lamb, born from th e  j  o e s tr u s , s la u g h te re d  1,1 

th
1  method. I t  has been assumed t h a t:

1  a i = 1  = I  d w = I  7 = 2  ( inter.) = °
(= 1 j = 1 k = 1 1 = 1 the

Mean d i f f e r e n c e s  were e v a lu a te d  a cco rd in g  to 
Duncan t e s t .

tfe

to
S tu d ie s  o f  f a c t o r s  e f f e c t in g  o rg a n o le p tic  c h a r a c t e r i s t i c s  o f  lamb meat re p o rted  in  th e  l i t e r a t u r e  r e fe r  ^
m eters o th e rs  than th e  s y n c h ro n iza tio n , se x , s la u g h te r in g  method and m uscle, co n sid ered  in  th e  p re se n t 
r e f o r e ,  th e  com parison o f  our r e s u lt s  w ith  th o se  in  th e  l i t e r a t u r e  i s  not p o s s ib le .  The mean v a lu e  and 

b i l i t y  (CV %) o f  some t r a i t s  a t  s la u g h te r  and o f q u a l i t a t iv e  c h a r a c t e r i s t i c s  a re  re p o rted  in  t a b le s  2-5*

except SP_
Muscle

The d i f f e r e n c e  among m uscles r e s u l t  alw ays h ig h ly  s ig n i f ic a n t  f o r  a l l  s tu d ie d  c h a r a c t e r i s t i c s ,  —  - 
n e s s , dominant w avelenght and ash ( t a b le  6 ) .  The meat from Sm m uscle i s  th e  h a rd e s t , most gummy, r e 9u ir ôJ- 
chewing en ergy , d a rk e st and w ith  th e  l e a s t  w ater h o ld in g  c a p a c ity ;  th e  re v e r s e  a p p lie s  to  meat from RF
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r$t
'*0t four v a r ia b le s  and from LDl f o r  th e  l a s t  ( t a b le  5)* The Gb m uscle shows th e  h ig h e s t  co n ten t o f  dry m atter,

> f a t  and ash; th e  o p p o site  i s  t r u e  f o r  th e  f i r s t  th r e e  f r a c t io n s  o f  VM m uscle ( t a b le  3 ) . The o th e r mus 
•nd to  have in te rm e d ia te  v a lu e s . In  c o n c lu s io n , a ls o  sheep m uscles d is p la y  t h e i r  own in d iv id u a l i t y ,  a f in d  

2 -  R e s u lts  o f  some t r a i t s  a t  s la u g h te r .

6s
S o s

jCoJ 0estrus
^ , ° S ic a l  o e s tru s  

te r e d by s t ic k in g  

V , tered  by e l e c t r i c i t y  
t e r ed by p i s t o l

l!t) .......................

Weight, kg
l i v e

fa s te d n et (*)

CV

co ld  
c a rc a s s  
w ith  head

CV

co ld  s id e
w hithout
head

CV

56 1 7 . 7 17 1 4 . 6 17 9 . 1 5 18 3 .6 7 19
77 16 .2 16 1 3 . 5 16 8 . 5 0 17 3.43 19
51 1 6 .7 17 1 3 . 9 17 8.66 17 3 . 5 1 19
82 16 .9 17 14 .0 17 8.85 1 8 3.54 19
49 16 . 4 17 1 3 . 6 17 8.59 19 3.43 19
42 1 7 . 4 17 1 4 . 4 17 9 .0 5 1 8 3.65 20
42 16 .8 15 1 3 . 8 16 8 .75 17 3 .51 1 8

133 16 .9 17 1 3 . 9 17 8.78 1 8 3.53 19

t  th e  g a s t r o - in t e s t in a l co n ten t

3 -
Mean v a lu e s  o f  ch em ical c h a r a c t e r i s t i c s ,  a t  m uscular l e v e l  
( f o r  meaning o f  symbols see  t a b le  1 ) .

Mus Dry m atter P ro te in Fat Ash

(*) - CV - CV - CV ^ V
X % X % % %

2 3 . 8 3 2 0 . 0 5 2 . 6 25 1 . 2 1 2

2 3 .7 3 2 0 . 0 4 2 .5 23 1 . 2 13

2 5 . 6 4 20.3 5 4 . 0 2 3 1 .2 13

2 3 . 6 4 1 9 .9 5 2 .5 3 0 1 .2 12

2 3 .7 4 20.0 5 2 .5 2 4 1 .2 13
2 4 . 1 4 20.1 5 2 .5 2 7 1 .2 13

SA ^ p0° l  o f  CLaTB and CLoTB; QF = p o o l o f  V I, VL and VM;
P °o l o f  Sm and Ad; LD = p o ol o f  LDt and LDl.

Mean v a lu e s  o f  q u a l i t a t iv e  c h a r a c t e r is t ic s  w ith in  se x , o e s tru s  and s la u g h te r in g  method.
X  4 _

in g  w hich presum ably r e f l e c t s  th e  
s t r u c t u r a l  and p h y s io lo g ic a l  homolo­
g ie s  e x is t in g  among m uscles from d i f  
fe r e n t  s p e c ie s .
2. Sex
Sex causes s ig n i f ic a n t  d if fe r e n c e s  
o f  a d h e siv en ess, v i s c o s i t y ,  w ater 
h old in g c a p a c ity , f a t  and r e f le c t a n ­
ce  p ercen tag e  a t  w avelenghts from 
470 to  600 nm ( t a b le  6 ) .  Fem ales, in  
com parison to  m ales, g iv e  meat hard­
e r (3%), more sp rin g y  (4%) and gum­
my, re q u ir in g  more chewing energy 
(7%) and s l i g h t l y  d a rk e r, but w ith  
b e t t e r  w ater h o ld in g c a p a c ity  (4%) 
and le s s  f a t  (4$) ( t a b le  4 ) .  In con­
c lu s io n , males seems to  g iv e  meat o f  
h ig h e r q u a l i t y ,  in  c o n tr a s t  w ith  
what observed f o r  bovin e and tu rk ey  
meat (M atassino e t  a l . ,  1979; Cosen- 
t in o  e t  a l . ,  1 9 7 8 ) .
3. O estrus
The typ e  o f  o e s tru s  w hich brought 
about co n cep tio n  in  th e  ewes d e te r ­
mined s ig n i f ic a n t  d if fe r e n c e s  ( ta ­
b le  6) in  th e  meat q u a l i t y  o f  th e  
lambs (co h e s iv e n e s s , s p r in g in e s s , 
gum m iness,water h o ld in g  c a p a c ity  
and a l l  co lo u r  c h a r a c t e r is t ic s  ex­
ce p t p u r it y ) .  Lambs born from ewes 
which lambed fo llo w in g  'p h y s io lo g i­
c a l 1 o e s tr u s , in  com parison to  th o ­
se born from 'in d u ce d ' o e s tru s  g iv e  
meat w hith  more co h e sive n e ss  (6%),

Varia b le  (*)

Sex O estrus S la u g h te rin g  method

male fem ale induced p h y s io lo g . s t ic k in g p i s t o l e l e c t r i c i t j

CV _ CV _ CV _ CV - CV - CV - CV
X % X %

X % X % X % X % X %

-, nun
V̂ 0  ^ s s
V lty, kg

V,6wv ss'»t,
h°ld c a p a c it y ,  cm

4 .3 8  26
0.426 19 

1 4 . 8  31
33-6 68

0.091 69 
1 8 8  35

2 7 7 0  49
9 3 .78  2 3

4 .2 7  26 
0.416 18 

1 5 .4  32
3 0 . 2  7 0

0.088 79 
178 34

276 5 50
89.49 23

4 .3 5  27 
0.439 18 

14 .0  31
3 1 . 6  69

0 . 0 8 0  7 0  

191 
2652 
98.71

4 . 3 1

0.434 
1 4 . 6  

3 1 . 3
O.O8 4

34 187
4 4  2 7 2 2  

21 9 4.7O

25 4 .2 5
19 0.431
30 1 5 . 0

70 31.8
7 4  0 . 0 8 6

33 185
43 2775 
22 97-99

28 4 .4 1
17  0.425
32 1 3 . 9  

69 3 0 . 2  

71 0.078
37 188
51 2585
2 2  9 2 . 9 0

¡ ¡ Ï £ >  *
Wave le n g h t, nm

24.

S > e r ,
A\  %

U)

V ¡ SiVer>ess
4 aPPar,

a d h e siv e n e ss , gumminess and chew iness a re  exp ressed  by T ex tu ro m etric  U n its  o b tain ed  from

atus.
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Table 5 - Mean values of qualitative characteristics at muscular level (for meaning of symbols see table l)*

Muscle

V a r ia b le RF Gb Sm LPt LDl_

X
CV
%

X
CV

%
X

CV

%
X

CV

%
X

R h e o lo g ic a l:
4 . 2 2H ardness, kg 3 . 7 1 30 4 . 4 5 2 3 5 . 2 2 2 1 3 . 9 9 2 3

C ohesiven ess 0 . 4 0 7 17 0 . 4 8 1 1 4 0 . 4 5 2 1 9 0.416 1 3 0 . 3 9 3

S p rin g in e s s , mm 1 5 . 1 31 1 4 . 3 34 1 4 . 3 2 9 1 5 .0 25 1 3 . 9

A dhesiven ess 38.6 59 2 0 . 4 75 2 5 . 5 66 33.0 73 3 7 . 8

V is c o s it y ,  kg 0.100 66 0.056 98 0 . 0 7 5 68 0.081 76 0 . 1 0 1

Gumminess 1 5 1 . 0 36 2 14 .0 29 2 3 5 . 0 28 16 5 .0 26 15 5 .0
Chewiness 2260.0 47 3099.0 47 3 3 3 7 . 0 40 2 4 6 7 . 0 42 2 3 1 4 . 0

Water h o ld in g  c a p a c it y ,  cm 9 2 .6 7 25 9 2 .6 7 21 1 0 9 . 6 8 16 30.62 22 9 0 . 2 2

C o lo u r:
B r ig h tn e s s , % 26.4 10 2 3 . 8 10 2 3 . 2 10 24.3 9 24.3
Dominant w avelen g h t, nm 504.0 1 505.0 1 5 0 5 . 0 1 505.0 1 5 0 5 . 0

P u r it y ,  % 22.9 22 23-7 20 2 5 . 3 19 24.3 2 4 2 4 . 0

CV

l e s s  s p rin g y  (10%), more gummy (7%) w ith  l e s s  w ater h o ld in g  c a p a c ity but l i g h t e r  ( i . e .  w ith  la r g e r
n e u tr a l  c o lo u r  and h ig h e r  b r ig h tn e s s ;  see t a b le  4 and f i g .  l ) .  In th e  fu tu r e  we p la n  to  extend th e  study

area It
of
rfflO111,eS)

q u a l i t y  o f  lambs born fo llo w in g  o e s tru s  s y n ch ro n isa tio n  o f  ewes a ls o  to  a d d it io n a l p aram eters (such as do1" 
enzymes, serum p r o te in s  e t c . )  w hich may a llo w  a b e t t e r  u n d erstan d in g o f  th e  b io ch e m ica l p ro ce sse s  resp °ns^ elj 
f o r  th e  observed d i f f e r e n c e s .  I t  a lre a d y  p o s s ib le  to  sa y  a t  t h is  s ta g e  th a t  lambs born from  ewes which ^  
fo llo w in g  ’ in d u ced 1 o e s tru s  have a l i g h t e r  b ir t h  l i v e  w eigh t and g iv e  meat o f  h ig h e r  q u a l i t y .  This f ind gex^ 
p o s s ib ly  be due to  th e  hormonal tre a tm e n t, known to  cause tem porary enzyme (M atassino e t  a l . ,  1978) ^
p r o te in  (Rubino et a l . ,  1978) d is e q u ilib r iu m  in  th e  m others. Recent r e s u l t s  s u g g e st th a t  hormonal syncru ^ ¡¡ t  
o f  o e s tru s  in f lu e n c e s  th e  m o rp h o lo gical o r g a n iz a t io n  o f  th e  gonads and th e  l e v e l  o f  some se x u a l hormones 
e t  a l . ,  1980).
4 . S la u g h te rin g  methods £i
The s la u g h te r in g  method ca u ses s t a t i s t i c a l l y  s ig n i f ic a n t  d i f f e r e n c e s  in  s p r in g in e s s , w ater h o ld in g capaC 

T able  6 -  F v a lu e s  o f  co n sid e re d  f a c t o r s .

V a r ia b le
m uscle

among

o e s tru s
slaugn

Hardness 4 2 . 5 * * * 3-4 0 . 8

C oh esiven ess 34-9*** 2 .5 1 6 .7 * * *
S p rin g in e ss 1 . 6 2 .7 16 .4 * * *
A dhesiven ess 2 0 . 3 * * * 1 4 .1 * * * 0 .7
V is c o s it y 1 4 .1 * * * 1 8 .3 * * * 3 .6
Gumminess 5 6 .9 *** 0 .5 8 . 2 * *
Chewiness 2 3 .2 * ** 3 .7 1 . 5
Water h o ld in g  c a p a c ity 2 3 .3 * ** 4 . 6 * 3 5 .4 ***

C o lo u r:
% R e fle c ta n c e : 4 2 6  nm ( v io le t ) 2 3 . 8 * * * 3 .2 2 6 .6 ***

4 7 0  nm (b lu e ) 4 2 . 6 5 .9 * 5 2 .4 ***
4 9 0  nm (b lu e -g re e n ) 3 9 .2 *** 3.8 * 3 6 .2 ***
5 2 0  nm (green ) 4 3 .1 * * * 4 .7 * 2 9 . 8 * * *
5 5 0  nm (y e llo w -g re e n ) 3 6 . 8 * * * 8 .3 * 2 1 .9 * * *
5 8 0  nm (y e llo w ) 30 .2 *** 4 .5 * 17.9VnWf

600 nm (red -o ran ge) 3 3 .5 * * * 3.3 1 5 . 1 * * *
660 nm (red ) 2 3 . 0 *** 2 . 1 15 .4 * * *
6 8 4  nm (deep -red) 2 1 . 7 * * * 0 .1 1 9 . 3 * * *

B rig h tn ess 3 7 .2 * * * 2.9 1 0 . 2 * *
Dominant w avelenght 1 .4 3.3 5 .2 *
P u r ity 3 .9 * * 0 . 6 2 .3

Chem ical:
Dry m atter 9 7 . 9 * * * 0 .7 1 . 1

P ro te in 2 . 5 * 0 . 8 0 .1
Fat 9 6 . 3* * * 6 .7 * * 1 .6
Ash 1 . 4 2 .6 0.2

(* ) *  = P < 0 .0 5 ; * *  = P « t0 .0 1; * * *  = P-i.0 .0 01. The in te r a c t io n s a re  not s i g n i f i c a n t .

i°.'K
7.7^
h 3**

î : £

0 ?
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-------Physiological oestrus

lo u r  c h a r a c t e r i s t i c s ,  dry mat­
t e r  and p ro te in  co n ten t ( ta b le  
6 ) .  The lambs stunned by e le c ­
t r i c a l  shock b e fo re  o f  s t i c k ­
in g  fo u rn is h  meat l e s s  sp rin g y  
(8%), re q u ir in g  l e s s  chewing 
energy ( j %), w ith  more w ater 
h o ld in g c a p a c ity  ( 5 %), l i g h t e r  
(4%) than  lambs s lau g h te re d  
w ith  p i s t o l ;  th e  l a t t e r  have a 
meat w ith  more dry  m atter and 
p r o te in  co n ten t ( t a b le  4  and 
f ig u r e  1 ) .  When lambs are  
s tu ck  w ith ou t stunning we ob­
s e rv e  an in te rm e d ia te  behav­
io u r . I t  i s  p o s s ib le  th a t  the 
observed d if fe r e n c e s  a re  due 
to  th e  more o r le s s  com plete 
b le e d in g . In fa c t ,a c c o r d in g  to  
Law rie (19 75j , th e  phenomenon 
w hich ta k e s  p la c e  in  m uscle 
'p o s t  mortem' can be r e fe r r e d  
to  th e  stoppage o f  c i r c u la t io n  
th a t  produces: nervous and 
hormonal re g u la t io n  ce a se ; su£ 
p ly  o f  v ita m in s , a n tio x id a n t 
e t c .  ce ase ; oxygen sup ply  f a i l ;  
osm otic e q u ilib riu m  d e stro y in g  
and r e t ic u lo - e n d o t h e l ia l  sca ­
ven gin g c e a se .

CUlsi,ON
%,

\  res
Ŝ Ug^U’*'1:s show th a t  th e  rank o f m uscle ten ds to  be in v a r ia n t  in  r e la t io n  to  th e  f a c t o r s  (o e s tr u s , se x ,

 ̂ e rill§ method) tak en  in to  c o n s id e ra tio n  and th a t  lambs born from 'in d u ce d ' o e s tru s  g iv e  f i r s t  q u a l i t y  c u ts  
etter
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er q u a li ty  than fe m a le s .
Usio n , th e  r e s u l t s  a v a i la b le  a t  p re se n t su g g est th a t  i t  i s  n e ce s sa ry  to  re-exam ine th e  e f f e c t s  o f  hormo-

S e *  m yo rh eo lo g ica l c h a r a c t e r i s t i c s  ( le s s  h ard n ess, l e s s  chew iness and gumminess), w ith  th e  e x ce p tio n  o f
Üng c a p a c ity  and c o lo u r  c h a r a c t e r i s t i c s  th a t  a re  b e t t e r  in  lambs born from 'p h y s io lo g ic a l '  o e s tr u s , 
i t  i s  s u r p r is in g  th a t  m ales, in  c o n tr a s t  w ith  what observed f o r  o th e r s p e c ie s , tend to  fo u rn is h  meat

lhi
° niz a t io n  of o e s tru s  in  sheep w h ic h ,c o n tra ry  to  what was b e lie v e d  t i l l  some y e a rs  a g o ,in flu e n c e s  p ro - 

t o t  o n ly  th e  ewes but a ls o  th e  meat q u a l i t y  o f  th e  o f fs p r in g .  To s t r e s s  t h is  p o in t we mention th a t  in

sed where th e  experim ent was c a r r ie d  out th e  annual and con tin uous use o f  hormonal sy n ch ro n iza tio n  has d e-
she

X ,
eP f e r t i l i t y .
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