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E I NFLUSS DE S  G E S C H L E C H T E S  A U F  D IE E I G E N S C H A F T E N  
S.Rah , _ D E R  M U S K E L N  D E R  S CHWEINE
W J * .  L jiljana J o v a n o v i c ,  N . K r s t i d  und Vjera Prib i ä  Tech n o - 

ne Fakultät d er U n i v e r s i t ä t  in N o v i  Sad

Z U S A M E N F A S S U N G

f^Ss ri In d e r  L i t e r a t u r  gibt es g e n ü g e n d  D a t e n  üb e r  d en Ein- 
^et'vjer.+reS ® e schle c h t e s  a uf das W a c h s e n  d e r  Schweine, a uf die 
l SchleUn^ ^ es Futt e r s  u nd a uf d ie E n t w i k l u n g  eines s p e z i fischen 
^ f i t e ^ g ^ ^ s g e r u c h e s . Es ist uns a b e r  nicht b e k a n n t  dass eine

Un® ^ es E i n f l u s s e s  a uf d ie E i g e n s c h a f t e n  d er M u s k e l n  du- 
.eSe ii W u r de. A us d i e s e m  G r u n d  hat m a n  e n t s c h l o s s e n  durch 

®inige [Jtersuchungen fe s t z u s t e l l e n ,  w ie sich das G e s c h l e c h t  auf 
i 84ch 1**e n s c b a ^ t en ^ er M u s k e In b ei S c h w e i n e n  auswirkt. D ie Un- 

lg ^ng en w u r d e n  a n  P r o b e n  v on 23 Zucht e b e r n ,  20 K a s t r a t e n  
^ U e  Cj.bauen- M i s c h l i n g e n ,  G r .Y o r k s h i r - S c h w e d .l a ndrace durchgeführt.

gef” Se Sch w eine hat m a n  u n t e r  g l e i c h e n  B e d i n g u n g e n  ge h a l t e n  
7 n be5U1:ter’",: a u f  e i n e r  V e r s u c h s a n s t a l t  eines Gutes. D iese wur-

y m ^ e w ^c ht v on c c a . 100 kg. a uf ü b l i c h e  W e i s e  a b g e s c hlachtet.
URS“chunS nahm man m.long.dorsi. entfernt vom eingekühlten 

° Stunden post mortem.
^ Beim e n t f e r n t e n  M u s k e l  w u r d e n  pH, de r  UP- Inhalt, die 

pSinhai^rc'n ^ ö f o - A p p a r a t  und s e n sorisch, wi e  a u c h  der B indegewe- 
q̂ gbej-j Und d e r  D u r c h m e s s e r  de r  M u s k e l f l a c h s e n  bestimmt. Bei 
0 C) ,v°n cca. 150 g. h at m a n  d e n  Verlust be i m  k o c h e n  (1 Stunde 

■>ri •'/ay>e st^m m t , und n a c h d e m  w u r d e  di e  Za r t h e i t  (Festigkeit) d urch 
*gäi'thei+er~ 131,91 zle r - A p p a r a t  (W B s hear press) und s e n s o r i s c h  die 

Und die S a f t i g k e i t  bestimmt.
1>Um der A ls m a n  di e  V a r i a n t e n  a n a l y s i e r t e  stellte m a n  fest dass 

V lameter de r  F l a c h s e n  m.long. d o r s i .  d er Sauen s y g nifikant 
s ^est1St ^  0,01) al s  die Fla c h s e n  d er M u s k e l n  bei Z u c h t e b e r n  

rafen u nd dass di e  s e n s o r i s c h  b e s t immte Farbe d er Musk e l n 
elfapbeant ke i  S auen d u n k l e r  ist (P 0,05) im Bezug a uf d ie Mus- 

d er Z u c h t e b e r n  u nd Kastraten.
h ^ schafi. D u r c h  B e r e c h u n g e n  d er K o r e l a t i o n  z w i s c h e n  e i n i g e n  Ei- 
<lscb J;en stellte m a n  eine enge Ver b u n d e n h e i t  d er Farbe, senso- 
h ^ etn durch d en G ö f o - F o t o m e t e r  bestimmt, bei Sauen und Zuch- 
d9^ i g k e ^ St ^r = 0 >8 5 u nd r=0,64) sowie au c h  eine b e d e u t e n d e  Ab- 

Muaj,« 2wi s c h e n  d e r  s e n s o r i s c h e n  S c h ätzung d er Farbe und UP 
*T ..hei K a s t r a t e n  (r=0,57) Es kommt a u c h  eine bedeut e n d e  

unrf E n g i g k e i t  z w i s c h e n  d er s e n s o r i s c h  f e s t g e s t e l l t e n  Zar- 
« t b§i er ^ er Z a r t h e i t  g e m e s s e n  d u r c h  d en W a r n e r - B r a t z l e r - A p p a -  
S^ t c k S ?kocht e n  M u s k e l n  d er Z u c h t e b e r n  und Ka s t r a t e n  zum 

(r= -0,50) u n d  (r= -0,62).

S O MMAIRE
L " I N F L U E N C E  DU SEXE SU R  L ES Q U A L I T É S  D ES M U S C L E S  D E  P ORCS

S .Rahelié, L jiljana Jovano v i é ,  M . K r s t i c  et Vjera Pribis 
Faculté Te c h n o l o g i q u e ,  U n i v e r s i t é  de N o v i  Sad, Y o u g o s l a v i e

Dans la litt é r a t u r e  il y a a s s e z  de d o n n é e s ^ c o n c e r 
nant 1 " influence du sexe sur la c r o i s s a n c e  des porcs, l ' u t i l i s a 
t i o n  des al i m e n t s  et le d é v e l o p p e m e n t  de l ' o d e u r ^ s e x u e l l e  s p é c i 
fique. Cepen d a n t ,  il ne nous est pas c o n n u  que 1 "influence du 
sexe sur les qu a l i t é s  des m u s c l e s  était a u s s i  examinée.

C'est po u r  c ette r a i s o n  q u ' o n  a d é c i d é  de c o n s t a t e r  
pa r  ces examens com m e n t  le sexe agit sur qu e l q u e s  qu a l i t é s  des 
m u s c l e s  de porcs. Les examens ont été ré a l i s é s  a ux é c h a n t i l l o n s 
de 23 verrats, 20 cas t r é s  et 16 truies, hyb r i d e s  de g r a n d  york- 
shire x lan d r a c e  onedois. To u s  ces porcs étaient tenus et a l i 
m e n t é s  dans un d o m a i n e  d ' é x p é r i e n c e  sous les mêmes conditions.
Ils étai e n t  a b a t t u s  a u  poids de 100 kg envi r o n  de la f a ç o n  u s u 
elle. Po u r  l ' e x a m e n  o n  a u t i l i s é  m.long. dorsi étant s é pare de 
la car c a s s e  r é f r i g é r é e  48 heures post mortem.

O n  d é t é r m i n a i t  au m u s c l e  s é paré p ar le p h o t o m è t r e  
Gô f o  et p ar v o i e  s e n s o r i e l l e  pH, la t e n e u r  de UP, la c o u l e u r  a i n 
si que la t e n e u r  du t i s s u  c o n j o n c t i f  et le d i a m e t r e Q d es tissus 
musculaires. On d é t e r m i n a i t  a ux écha n t i l l o n s  (lh/90°C) a y a n t  le 
poids de 150 kg e n v i r o n  la perte de poids a la cuite, puis la t e n 
dreté p ar l'appa r e i l  de W a r n e r - B r a t z l e r  (WB s hear press), et la 
t e n d r e t é  a i n s i  q ue la s u c c u l e n c e  p ar vo i e  sensorielle.

Pa r  l ' a n a l y s e  des v a r i ances on a d é t e r m i n é  qu e  s e u l e 
me n t  le d i a m è t r e  des tiss u s  m.long. d o r s i  de trui e s  é tait c o n s i 
d é r a b l e m e n t  s u p é r i e u r  (P 0,01) au x  tissus m u s c u l a i r e s  de ver r a t s  
et de cast r é s  et que la c o u l e u r  des mus c l e s  de truies d é t é r m i n é e  
par voie sens o r i é l l e  (P 0,05) était c o n s i d é r a b l e m e n t  plus foncée 
pa r  rapp o r t  au x  m u s c l e s  de ver r a t s  et de castrés.

En c a l c u l a n t  la c o r r é l a t i o n  entre q u elques qua l i t é s  
on a d é t é r m i n é  par voie senso r i e l l e  et par le p h o t o m è t r e  G ô f o  un 
rapport étroit de la c o u l e u r  d é t é r m i n é e  de m.long. d o r s i  de t r u 
ies et de ver r a t s  (r= 0,85 et r= 0,64) a i n s i  q u 'une d é p e n d a n c e  
l i néaire c o n s i d é r a b l e  entre l ' é v a l u a t i o n  senso r i é l l e  de la c o u 
leur et l'UP d es mus c l e s  de castrés (r= 0,57). On a con s t a t é  
aussi une d é p e n d a n c e  lin é a i r e  c o n s i d é r a b l e  entre la t e n d r é t é  d é 
t e r m i n é e  p ar voie senso r i é l l e  et la t e n d r é t é  d es m u s c l e s  cuits 
de verrats et de cast r e s  m é s u r é e  par l'appa r e i l  de W a r n e r - B r a t 
zler (r= 0,50 et r= 0,62).

t h e  i n f l u e n c e  o f  s e x  o n  t h e  c h a r a c t e r i s t i c s
OF M U S C L E S  IN PIGS

' U u M i c  ,.. 
tÿ Of T „ L? i:LiaCnnology, U n i v e r s i t y  at N o v i  Sad - Youg o s l a v i a

BJIMflHME IKXHA HA CBOÍÍCTBA mhCliH CBMHEft

C.Paxe^MU, JInJibflHa ftoBaHOBim, H.KpcTjm n Bepa ilpuCum 
TexHOJorM^ecKiift ^a x y ^ b T e T  YmiBepcMTeTa b  H o b o m  Caae, Kroc-aaBus

S U M M A R Y

There a re m a n y  da t a  a b o u t  the i n f l uence of sex on 
a. pigs, as we l l  as o n  the c o n v e r s i o n  of food and

Wbe^?Topment of specific odour. H o wever, it is not known 
the i n v e s t i g a t i o n s  of the i n f l uence of sex o n  the

a* of m u s c l e s  have ev e r  been done.
0 f°r *h ° t  r e a s o n  we d e c i d e d  to e s t a b l i s h  what is the 

bQeSearch Sex on some c h a r a c t e r i s t i c s  of m u s c l e s  in pigs, 
hi-j 9n wo r k  was carr i e d  o ut w i t h  the samples t a k e n  frou

20 ba
from

r r o w s  a nd 16 gilts, c r o s s - b r e e d s  of Large White
^ ^ i m an? n d r a c e - All these pigs we re kept and fed on the sa- 
‘°t> e s t a t e  under t he same conditions. T h e y  were sla-

in n th e y  we r e  a b o u t  100 kgs. of w e i g h t  in a n  usual way. 
Ss 48 .est i g a t i o n  m.long. dorsi, p a rted f r o m  t he cooled

l0urs post mortem, was used.
a Sojry P ’1, t he cont e n t  of TP, c o l o u r  by G o f o  p h o t o m e t e r  and 

t n e ~o°Tuation, as we l l  as t he con t e n t  of c o n n e c t i v e  tis- 
>  o f  m u s c l e  fibres we r e  determined. For the

t; Toss of w e i g h t  d u r i n g  c o o k i n g  (1 h/90 C)
samples o f  a b o u t  150 g. of weight, f i rmness of 

s .2 t crmined by V.’a r n e r - B r a t z l e r  s hear device, and ten- 
3uicino5s W ere d e t e r m i n e d  by sen s o r y  evaluation.

ofnSly2:*-n£ varian c e s ,  we e s t a b l i s h e d  that o n l y  fibre 
^  in Km ;Ton g . d o r s i  in gilts a re s i g n i f i c a n t l y  l a rger than

w °a r f a nd barrows, and that sen s o r y  e v a l u a t e d  colo u r 
8 si £ n i f i c a n t l y  d a r k e r  in g ilts (P 0,05) in compa- 

 ̂ ^  * c o l o u r  of m u s c l e s  in boars and barrows.
, w ^ C u Ta t i n g  c o r r e l a t i o n s  betvieen some of t he charac- 
iiiltse S t a b l i s h e d th a t  t he v a l u e s  for c o l o u r  of m.long.

° PhotQm and boars d e t e r m i n e d  by sens o r y  e v a l u a t i o n  and 
a s v?G^Teter (r=0,85 a nd r=0,64) were v e r y  c lose to each 

-Q the 0S that t h e r e  exists c e r t a i n  l i near d e p e n d e n c e  
a 0 rinness of the c o o k e d  m u s c l e s  in b oars an d  barrows 
hd ^  ,.f= “ 0,52) w h e n  it w as d e t e r m i n e d  by sens o r y  evalu- 

■ Q r*ner-Bratzler s h e a r  device.

P £ 3 iü iiii E

B M T e p a T y p e  aiieeTcs ä o  c t s t o m h o  ä s h h h x  o  BJiuaHiiM nojia 
H a  pocT oBHHeä, H a  m onojiii0oBanne KopiioB n P 8 3 B B T H e  c n e u m j M B e c K o -  
ro n o Ä O B o r o  sanaxa. Meifly Tea, H a u  h  e u s s e c t h o  i c n s T a B a i o c i  i m  
B B K B B H e  nojia H a  cBoftcTBa Mtaim.

Ha ocHOBaaHB SToro tuo pemeHo npobê cth Tañe aonara- 
HMH ftJIfl BBHCHeHMH BJIBBHM9 HOjT6 HB HeKOTOpue OCOCeHHOCTH MUU1U 
CBHKeä. McnuTaHBfl Sutia npoBeaeHu c 23 KaCaKaua, 20 KacTpaTaua 
a 16 CBBHoaaTKaua, noayaeHHHUa capemaBaHaeu Cojumoro Kopimapa x 
UBeÄCKHU JiaHApacoi*. Bce sTa caaHta ooÄepxatiaob a OTKapiuiaBajiaci, 
aa OÄHOU onuTHOM xoaaiäoTBe npa oaaHaKoBux ycJiOBasx. yto» nooBo- 
ÄHÄCH o Cuihum cnocoSou npa aaBou Bece okojio 100 Kr. /Uh acnuTa- 
Haa Gua acnoabaoBSH m. long. dorsi,OTseaeHHuü o oxaaxaeHHo« tv- 
uin 48 <iacoB nocJie yöoa. J

Ha OTfleaeHHOü munie onpeÄeaaaacbi pH, coAepaaHae ED
(Boero naraeHTOB), UBeT - ipoToueTpou Gofo a opraHoaenTaaeoxa 
xax a coAepxaHae coeflaHaTeabHOü TKaHa a «aaueTp BoaoKHaoTux ’ 
auom. Ha CBapeHHux oSpasuax, Becoa » 150 r, onpeaeaaaacb noTe- 
pa Beca npa Bapice (lh/90°0) , salea onpeaeaaaacb HeiHocTb (i S c t - 
KocTb) annapaioa Warner-Bratzler-a ( ’. i B shear press ) 
raHOaeriTBaecKa - HeaHOCTb a coaHocTb. ’ ^

B a p a a n a O H H O  c T a T a c T a a e c K a a  a H a a a a o a  Cuao y T B p a a e H O  
H T O  T O a b K O  A a a a e r p  soaoKOH m.long. dorsi O B B H o a a T x a  aHaaareàb- 
h o  GoabiimK C P < 0 , 0 1  ), a e a  b o h o k h a auuni KstiaHa a K a c T p a T a  a 
« T o  o p r a H o a e n T a a e c K a  o n e H e H B u »  UBeT ( P<0,05 ) a u m a u  c a r H a -
ijMKaHTHO T e i œ e e  y  c b b  h o b s t  o k  no OTHomeHaio k  a s e r y  a u m a  k s S s h o b  
a k  acTp s T o  B •

O n p e s e a e H a e a  K o p p e a n n a o H H o i  3 a B a c a a o c T a  a e a m  H e K o -  
T o p u a a  C B O Ä c T B a a a  6 u a a  y T B p n a e H a  T e c H a a  B 3 a a a o c B a a b  n pa o u e H -  
xe a B e T a  o p r a H o a e n T a a e c K a  a $ o T o a e T p o a  Gofo m. long, dorsi 
C B B H o a a T O K  a K a S a H O B  ( r = 0,85 » R = 0,64 ), T a r a e  ksk a bhs-
a a T e a b H a a  a a H e Ü H a a  s a B a c a a o c T b  «ein o p r a K o a e n T a a e c K o Ä  o a e H K o ü  
a B e T a  a BII «Bina K a c T p a T o B  ( r = 0,57 ). T a x a e  6 u a a  B a p a x e H a  
S H a a a T e a b H a H  a a H e t a a a  B a B a c a a o o T b  a e a a y  yTBepaaeHHosi o p r a H o a e n -  
Taaecxoii H e ï H o o T b B  a h b x h o c T b n  B a p e H a x  « m a  x a B a H O B  a x a o T p a  - 
T O B  ( r = -0,50 a r « -0,62), a s a e p e H H u x  a n n a p a T o a  Warner 
Bratzler-a.



THE INFLUENCE OF SEX ON THE CHARACTERISTICS 
OF MUSCLES IN PIGS

S.Rahelic, Ljiljana Jovanovid, N.Krstid and Vjera PribiS, Fa
culty of Technology, University at Novi Sad - Yougoslavia

I N T R O D U C T I O N
There are a lot of data in literature about the in

fluence of sex in pigs on the growth of animals, on the conver
sion of food and on the development of specific odour of meat, 
specially of fat tissue in boars, as well as on the utilization 
of meat of male animals. These data could be found in the paper 
by Desmoulin (1). Basides this paper, we think that it is neces
sary to mention also that one by xMatassino and bordi (2), on the influence of sex on the utilization of meat.

However, we do not know whether the influence of sex 
in pigs on the characteristics of muscles was investigated. For 
that reason we decided to investigate comparatively some qualities of muscles in boars, gilts and barrows.

Investigation
H a  t e r i a 1. The influence of sex on the charac

teristics of muscles in pigs was investigated in the cross-bre
eds of Large White and Sweden Landrace. The animals were kept 
under the same conditions and fed with the same food in the fat
tening period from 20 to 60 kgs, and from 60 to 100 kgs of we
ight. They were slaughtered when they were 6 or 6,5 months old, 
and when their weight was about 100 kgs. The animals were slaug
htered in an usual way in a slaughterhouse of the experimental 
agricultural estate "Kamendin", where they were also bred.

M.long dorsi was cut from the halves, which were kept 
in a cold store, 48 hours post mortem and used for the laborato
ry investigations. 16 gilts, 23 boars and 20 barrows were used 
for these investigations. xMale suckling pigs were castrated when they were 21 days old.

Methods
1. pH of muscles was measured in water extract (1:10) 

by pH-meter PYE UNICAM (Model 291).
2. ^The quantity of total pigments (TP) was determined 

by the Mohler's modification of Hornsey's method (3).
3. Colour was determined on a fresh cutting of muscleby Gofo photometer.

\ifle

4. Colour of fresh muscles was determined by
ry evaluation according to the scale scored from 1 (very P 
to 9 (very dark); optimal score 5. ^

5. The quantity of connective tissue was deteI 2 3 *’rn 
by the method after Stegemann (4).

, ho^°6. The diameter of fibres was determined in 
genate obtained by choping up 10 g. of ground muscle in * /min*’ 
of 0,9% solution of NaCl by means of Ultra Turax, at 500u during 2-3 sec.

■nod °n7. Loss of weight during cooking was determin- 
the basis of £he weight of samples before and after coo^1'6

cOr8. The firmness of muscles was determined °n 
samples, each one cut twice by Warner-Bratzler shear devi- ^

9. Sensory evaluation of tenderness and j 9 was scored from 1 (extremely tough, i.e. extremely juicuj tefl* 
(extremely tender, i.e. extremely juicy). Meat of optin>al 
derness and juiciness was scored with 8.
Results and discussion

areThe results obtained by these investigations 
given in table 1. From these data it is obvious that the P u
value of muscles in boars is the highest, in barrows l°v' 
and in gilts the lowest. The same diffenrcnces could be 
the content of connective tissue.

f ounJ

The results of investigation of some characterist*cS 
of raw and cooked m.long.dorsi in pigs «

Source and number of samr-leg.
Characteristics 0 23 0 = 20

X a X O 0.-*'____2—
1. pH 5,76 0,28 5,72 0,24 3 (f:

2. Quantity TP 37,90 6,04 33,97 6 ,4 5 K , ™  ;J 983. Colour by Gofo 51,93 9,94 52,25 7, :■ v ;'7’r; í,‘ -4 . Sensory eval.col. 3,39 1,02 3,20 0,84
: "75. Connect.tissue 0,43 0,11 0,37 0,12 -,1J6. Diameter of fibres88,64 8,11 35,17 9,10 29,7? , 3

7. Cooking loss % 35,03 2,13 33,46 0 f 1 -,1?3. Firmness (lb) 10,87 2,30 q fi R 2,24 11,17 u*9. Tenderness 7,35 0,75 7,75 0,4"
l < \  l.1110. Juiciness 5,72 0,74 5,7? 0,8?

Colour of muscles determined by Gofo photometer was the darkest 
in the samples taken from gilts, and lighter in those taken 
from barrows and boars. The similar differences were established 
w'nen colour was determined by sensory evaluation. It was also 
proved that muscle fibres of m.long.dorsi in gilts are thicker than the ones in barrows and boars.

However, by means of statistical analysis we establi- 
sned tnat the only significant differences were found in the 
thickness of muscle fibres, i.e. that muscle fibres in female 
animals have significantly larger diameter (P 0,01) than mus
cle fibres in male animals and barrows. In the same way colour 
oj: muscles in female animals determined by sensory evaluation was significantly darker (P 0,05).

Correlations of some of the characteristics of 
m.long.dorsi in boars, barrows and gilts

--------------------  Table 2
Source ber of and num- Cnaracteristicssamples Varner-Bratzler shear values: C o l

fibres firmness by Gofo 
diameter sens evaluation

o u r
TP

n=23 0,0770 - 0,S033XX 0,6429XX 0,089
n=20 0,1918 - 0,6258xx 0,2660 0,5718xx
n=16 0,2355 - 0,3334 0,84 92xx 0,0811

. Fron the results given in the Table 2. it is clear t there is a very close correlation between the colour of muscles 
-orvemal? <i,:0’8‘,92) and “ le animals <r=0,6429> determined by 
barraSs“1n‘'tiSn °nd.by Sof? Photometer, but it is not expressed near a ao« r ary, in muscles of barrows a significant 1
expressed (?=o!s718”?en ^  evalu3ted a"d TP “aa
it , Summarizing the results obtained by these investigat 
WhitS and d°nSludfd bhat th? sex of pigs, cross-breeds of Laige 
out Shun t h den La"drace' !-e- castration of male animals carr out whwn they were 21 days old, does not influence significants 
pH, quantity of TP,colour determined by Gofo photometer.content' 
connective tissue,loss of weight during cooking.firmness, as we: 
as tenderness and juiciness of m.long.dorsi.
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