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£tlys i l<ochem ische  E ig e n s c h a f te n  von F le i s c h  s c h w a rz -w e is s e r  R in d e r  v e r s c h ie d e n e r  H e r k u n f t  

At^>RZEa PISULA, ROMAN DOWIERCIAt, MAGDALENA NOWICKA, 3ERZY REGT

Y I) II
ns t i t u t  f ü r  L e b e n s m i t t e l t e c h n o lo g ie  , L a n d w i r t s c h a f t l i c h e  U n i v e r s i t ä t  , Warschau , Po len

s wurde d e r  E i n f l u s s  d e r  K reuzung p o l n i s c h e r  Kühe d e r  Rasse s c h w a rz -w e is s e s  N ie d e ru n s v ie h  

B u l l e n  d e r  g l e i c h e n  Rasse aus zehn v e rs c h ie d e n e n  Lan d e r  u n t e r s u c h t .  D ie  F le i s c h p r o b e n  

'*iü rden aus dem R o s tb e e f  von 109 B u l l e n  zu 450 und 550 kg entnommen /  Program FAO " Semen 

^ ° h a t io n  Scheme " / •

d e r  chem ischen  Zusammensetzung des F le i s c h e s  d e r  e in z e ln e n  Abstammungen wurden k e in e  

Sta t i s t i s c h  s i g n i f i k a n n t e n  U n te rs c h ie d e  f e s t g e l e g t .  Etwas g ro s s e r e  U n te rs c h ie d e  wurden 

e i n ig e n  p h y s ik o c h e m is c h e n  E ig e n s c h a f te n  /E ig e n w a s s e rb in d u n g s v e rm o g e n ,  E m u lg a t io n s -  

e rmogen, V i s k o s i t ä t ,  V o lu m e v e r k le in e ru n g  und t h e r m is c h e r  V e r l u s t /  b e o b a c h te t .

^ ie  D i f f e r e n z e n  i n  den p h y s ic o c h e m is c h e n  E ig e n s c h a f te n  z e ig e n ,  dass s i c h  F le i s c h  d e r  

^ ° ln is c h - d e u t s c h e n  und p o l n i s c h - i s r a e l i s c h e n  Kreuzungen  d u rch  d ie  g ü n s t i g s t e n  t e c h n o l o g i -  

schen P a ra m e te r  c h a r a k t e r i s i e r t e .

^ ¿ i c p - c h e m i c a l  p r o p e r t i e s  o f  meat from  d i f f e r e n t  v a r i e t i e s  o f  B la c k  and W h ite  C a t t l e

AN°RZED PISULA, ROMAN DOWIERCIAt, MAGDALENA NOWICKA, DERZY RE3T

n s t i t u t e  o f  Food T e c h n o lo g y  , A g r i c u l t u r a l  U n i v e r s i t y  , Warsaw, P o land 

ihe -i.i n f l u e n c e  o f  c r o s s in g  P o l i s h  cows w i t h  b u l l s  o f  B la c k  and W h ite  Breed from  10 d i f f e -

nt: c o u n t r i e s  on p h y s ic o - c h e m ic a l  p r o p e r t i e s  o f  meat were s t u d i e d .  Samples o f  meat were
tgL

en from  l o n g is s im u s  d o r s i  m usc les  /  s i r l o i n /  f rom  109 b u l l - c a l v e s  a t  th e  l i v i n g  

19h t 450 and 550 kg /P rogramme FAO "Semen D o n a t io n  S chem e"/.

were no s i g n i f i c a n t  d i f f e r e n c e s  between meat o f  d i f f e r e n t  v a r i e t i e s  o f  th e  B la c k

and
it
Of

cn

W hite  Breed i n  c h e m ic a l  c o m p o s i t i o n .  Some b ig g e r  d i f f e r e n c e s  were o b se rve d  i n  p h y s i -  

P r o p e r t i e s  /  w a te r  h o ld in g  c a p a c i t y , e m u l s i f y i n g  c a p a c i t y . v i s c o s i t y , c h a n g e s  o f  vo lum e 

amount o f  t h e r m a l  l o s s / .

lvas co n c lu d e d  from  th e  r e s u l t s  t h a t  meat o f  v a r i e t i e s  o f  th e  B la c k  and W h ite  Breed 

p° l i s h  x German and P o l i s h  x I s r a e l  had th e  most fa v o u r a b le  p a ra m e te r  o f  t e c h n o l o g i -  

^alue.
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C a r a c t e r i s t i q u es p h y s ic o - c h im iq u e s  de l a  v i a nde b o v i ne de d i f f é r e n t es v a r i é t é s  de la  
race n o i r e - b la n c h e .

ANDRZE3 PISULA, ROMAN DOiVIERCIA-t, fiAGDALtNA NOWICKA, 3ERZY RE3T

I n s t i t u t  de l a  T e c h n o lo g ie  A l i m e n t a i r e ,  U n i v e r s i t é  A gronom ique  de V a r s o v ie ,  Po logne

On a é t i u d i é  1 i n f l u e n c e  du c ro is m e n t  des vaches de l a  race  n o i r e - b la n c h e  d 'é le v a g e  p d 0'  

n a is  avec l e s  ta u re a u x  de l a  même race  p ro v e n a n t  de 10 d i f f é r e n t s  p a ys ,  s u r  l e s  p ro p r i® '  

te s  p h y s ic o —c h im iq u e s  de l a  v ia n d e .  Les é c h a n t i l l o n s  de v ia n d e  o n t  é té  p r é le v é s  du 

r o s t b o e u f  de 109 ta u re a u x  pesa n t  450kg e t  550kg /  Program FAO " Semen D o n a t io n  Scheme’V* 

On n 'a  pas c o n s ta t é  de d i f f é r e n c e s  s t a t i s t i q u e m e n t  im p o r t a n te s  dans l a  c o m p o s i t io n  

c h im iq u e  de l a  v ia n d e  des v a r i é t é s  d i f f é r e n t e s .  On a o b s e rv é  l e s  d i f f é r e n c e s  un pen 

p lu s  g ranaes  dans de c e r t a i n e s  q u a l i t é s  p h y s iq u e s  comme l a  c a p a c i t é  de f i x a t i o n d e  1 

l a  c a p a c i t é  é m u l s i f i a n t e , l a  v i s c o s i t é ,  l a  d im in u t i o n  du vo lume e t  l a  p e r t a  th e rm iq u e  

1 eau. Les d i f f é r e n c e s  des q u a l i t é s  p h y s ic o - c h im iq u e s  m o n t re n t  que l a  v ia n d e  de c r o i s e'  

ments de l a  v a r i é t é  p o lo n a is e  avec c e l l e s  a l le m a n d e  e t  i z r a é l i e n n e  se c a r a c t é r i s a i t  de 

t r è s  bonne a p t i t u d e  t e c h n o lo g iq u e .

S>n3HK0XHMimecKiie CBoftCTBa Mflca pa3Htix nopoji a ep H O -6 e jio ro  CKOTa.

AH,HaCE¿í ffifCYJIH, POúiAH ¿TOBEPIÍIiflJI, MATflAJIEHA HOBffiJKA, EXCH PEÍÍT.

HHCTHTyT IlHineBoa TexHoaorun, CIT3 -  CejibCK0X03aíicTBeHHaji Anatema, Baprnasa, noabina.

licc jie flO B aaocb  b j i h h h h e CKpemHBaHHa noabCKHx KopoB nn3HeHHO-HepHO-dejioíí nopoflu  c 6 y - 

rasMH Toñ sce nopoflH H3 10 pa3Hnx CTpaH Ha $H3HK0XHMHHecKne CBOftcTBa roBa#HHH. 0 6 - 

pa3ii;H Maca nojiyaajiH  H3 pocTdH(|)a 109 óy ra eB  BecoM 450 h 550 Kr /  üporpaMMa 4A0 

” Semen Donation Scheme "/ .

B xHMHHecKOM c o c ia B e  Maca oT^eabHbix n opo#  He 6t>mo oÓHapyaceHO CTaTHCTHaecKH cyme- 

CTBeHHbix pa3Him. He3HaHHTejibHí>¡e pa3Hnn;H nadaioflajiHCb b HeKOTopbix $h 3h ko xh m h h6ckhx  

CBOÜCTBax  /cnOCOÓHOCTb COeflHHHHHH COdCTBeHHOÜ BO.HH, CnOCOdHOCTb DMyabrOBaHHa, 

BH3K0CTB, H3MeHeHHe odbeM a, a Taitace BeJiaanaa TepM naecKoií y ie a K u / .

A0Ka3aHHHe p a s m a n  b qdm3hkoxhm hh6c k h x  CBOíícTBax noKasHBaioT, hto  Maco rn6pH,noB 

rioabCKoK nopoflH c HeMepKoM h H3paHJibCKOií nopoflaMH ob aa ^aao  caMHMH xopomHMH 

napaMeTpaMH TexHOJiorHaecKoM npHroflHOCTH.
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•Ëiiifs i  co-cher,l i c a l  p r o p e r  t i e s o f  meat from  d i f f e  r e n t  v a r  i  e t i e s  o f  ¡31ack and W h ite  C a t t l e  

^NDRZEO PISULA, ROMAN DO'iVIERCIA-t ,  MAGDALENA NOWICKA, DERZY REST

^ s t i t u t e  o f  Food T e c h n o lo g y ,  A g r i c u l t u r a l  U n i v e r s i t y ,  Warsaw, Poland

4!jt roduc t ion
One o T ' t h e  main p rob lem s  o f  a n im a l  hu sb a n d ry  i n  many European c o u n t r i e s  i s  th e  im p ro v e -  

1716n t o f  b e e f  p r o d u c t io n  c a p a c i t y  o f  m i lk  ty p e  o f  c a t t l e .  As most e f f e c t i v e  a re  su g ges ted  
r,lQthods  o f  c r o s s - b r e e d in g  between b reeds  and v a r i e t i e s  o f  b re e d s .  T o g e th e r  w i t h  e v a l u a t i o n  
of d i f f e r e n t  f a c t o r s  such as feed  u t i l i z a t i o n ,  ave rage  d a i l y  g a in ,  d r e s s in g  p e rc e n ta g e  e t c . ,  
'■here a re  f a c t o r s  w h ich  le a d  to  th e  e v a l u a t i o n  th e  q u a l i t y  o f  meat. From many p o s s i b i l i t i e s  
®s most im p o r t a n t  were m en t ioned  by B u c h te r  / 1 9 7 5 / : c o l o u r , pH v a lu e ,  c o n te n t  o f  f a t , n i t r o ­
gen / p r o t e i n / ,  m o is tu r e  and t o t a l  heme p ig m e n t and s e n s o r i c  q u a l i t y .

I n  o u r  i n v e s t i g a t i o n  on th e  e v a l u a t i o n  o f  q u a l i t y  o f  meat f rom  d i f f e r e n t  v a r i e t i e s  o f  the  
“ la c k  and W h ite  C a t t l e  /BWC/ t o g e t h e r  w i t h  above m e n t io n e d  f a c t o r s  th e r e  were e s t a b l i s h e d  
some p h y s ic o - c h e m ic a l  p r o p e r t i e s  such as r v i s c o s i t y  o f  meat s l u r r y ,  e m u l s i f y i n g  c a p a c i t y ,  

at e r  h o ld in g  c a p a c i t y  /WHC/ b e fo r e  and a f t e r  c o o k in g ,  c o o k in g  lo s s  and th e  change o f  v o l u ­
me o f  sam ples hea te d  i n  s ta n d a r d  c o n d i t i o n s .  

tta_te ria 1
Our i n v e s t i g a t i o n  was co n n e c te d  w i t h  th e  b re e d in g  e x p e r im e n t  on th e  i n f l u e n c e  o f  the  

Cr° o s in g  between d i f f e r e n t  v a r i e t i e s  o f  th e  BWC breed  upon th e  q u a l i t y  o f  the  p rogeny  /FAO 
R e j e c t :  Semen D o n a t io n  Scheme/. I n  t h i s  e x p e r im e n t  P o l i s h  cows o f  .. the BWC breed were i n s e ­
m inated by u s in g  semen o f  th e  b u l l s  o f  th e  same breed  f r o n  9 d i f f e r e n t  c o u n t r i e s :  E ng land  -GS Denmark -  D!<, H o l la n d  -  NL, I s r a e l  -  IS ,  Canada -  CDN, New Z e a la n d  -  NZ, GFR -  D, Sweden 
' ,S ,a n d  U n i t e d  S ta te s  -  US. As a c o n t r o l  g roup  were used a n im a ls  o f  th e  P o l i s h  v a r i e t y  o f  

BWC breed  /P L  x P L / .
f  Samples o f  meat /a b o u t  Z k g /  were e x c is e d  from  r o a s t b e e f  / s i r l o i n  -  m .L o n g is s im u s  d o r s i /  
^r om lo g  young b u l l s  a t  450 and 550 kg l i v e  w e i g h t . The samples were c u t  i n  2 p a r t s .  The 
j r on t p a r t  o f  th e  m usc le  was m inced on th e  l a b o r a t o r y  m in c e r .  The minced sample was used 
, ° r  d e t e r m in a t io n  o f  c h e m ic a l  c o m p o s i t io n  / m o i s t u r e , p r o t e i n , f a t , c o n n e c t i v e  t i s s u e  and t o t a l  ''Smo
Qf
aat

p ig m e n t c o n te n t  />PH2 4  v a l u e , e m u l s i f y i n g  c a p a c i t y , w a t e r  h o ld in g  c a p a c i t y  and v i s c o s i t y  
a t  s l u m ' .  Second p a r t  o f  th e  i n t a c t  meat sample was used f o r  th e  f o l l o w i n g  d e te r m i -meat

i o n :  c o o k in g  lo s s ,c h a n g e  o f  v o lu m e ,s h e a r  fo r c e  v a lu e  and d ia m e te r  o f  meat f i b r e s .
-¡SJ-hods

D e te r m in a t io n  o f  m o i s tu r e ,  p r o t e i n  and f a t  c o n te n t  i n  meat were c a r r i e d  o u t  u s in o  s t a n -  
methods / d r y i n g  a t  105°C, K j e l d a h l ' s  and S o x h l e t ' s  m e th o d s / .  The amount o f  c o n n e c t iv e  

ftia SUe '"as d e te rm in e d  by h y d r o x v p r o l i n e  method / I S O , 1 9 5 9 / .  The c o n te n t  o f  t o t a l  heme p igm en t 
. e s t a b l i s h e d  by H ornsey s method / 1 9 5 6 / .  PHg. v a lu e  was measured w i t h  p H -m e te r  ty p e  N-512 

, -ou r  l i g h t n e s s  measurements were c a r r i e d  o u t  u s in g  s p e c t r a l  p h o to m e te r  e q u ipped  w i t h  r e f -  
ctanGe a t ta c h m e n t  a t  a wave le n g t h  o f  560 nm. W a te r  h o ld in g  c a p a c i t y  were c a r r i e d  o u t  

^sin g  th r e e  m e thods :
H o f  th e  own w a te r  by Grau-Hamm method /Hamm,1 9 7 2 / ,
_ ;/HC o f  th e  added w a te r  by W i e r b i c k i  e t  a l . / 1 9 6 2 /  method / a t  4000XG/,
Th‘VHc a f t e r  h e a t in g  i n  s ta n d a r d  c o n d i t i o n s  by method o f  K l im  and K o p a le v  / 1 9 6 0 / ,  
g e v i s c o s i t y  o f  meat homogenates /m e a t  : w a te r  = 2 : 1 /  was d e te rm in e d  by c a p i l l a r y  v i s c o -  
. P e te r  a c c o r d in g  to  T y s z k ie w ic z  / 1 9 6 9 / .  The e m u l s i f y i n g  c a p a c i t y  o f  moat p r o t e i n  e x t r a c t s  
„  8 d e te rm in e d  by S w i f t ' s  m e th o d ^ a c c o rd in g  to  Grabowska e t  a l . / 1 9 7 1 / .  S hear fo r c e  m easure - 
i i t s  were c a r r i e d  o u t  i n  K ra m e r 's  a p p a ra tu s  e q u ipp e d  w i t h  th r e e  a n g le  W a r n e r - B r a t z l e r ' s  

Meat sample were cooked i n  0,6M NaCl s o l u t i o n  a t  96°C to  o b t a in  80°C i n  th e  c e n t r e  
sam p les . F ib r e  d ia m e te r  was measured u s in g  m ic ro s c o p e  method. The change o f  meat vo lume

iv ^ the  c o o k in g  l o s s  were d e te rm in e d  a f t e r  c o o k in g  th e  samples /w ra p p e d  i n ^ p l a s t i c  b a g s /  i n  
Cjet e r  b a th  a t  th e  te m p e ra tu re  o f  72°C d u r in g  90 m in u te s .  I n  s t a t i s t i c a l  c a l c u l a t i o n  t  -  S tu -  

n t s t e s t  and v a r ia n c e  a n a l y s i s  were used .

f g H U a
r e s u l t s  o f  c h e m ic a l  a n a l y s i s  / T a b . l a /  showed r a t h e r  s m a l l  d i f f e r e n c e s  between samples 

a Deat from  d i f f e r e n t  a n im a l  g ro u p s .  These d i f f e r e n c e s  were n o t  s i g n i f i c a n t .  There  was 
f l i g h t  te n d e n c y  to  h i g h e r  f a t  c o n te n t  i n  meat from  s e v e r a l  g ro u p s  o f  a n im a ls  / e s p e c i a l l y  

^  pL x CDN c r o s s / ,  w h ic h  le a d s  to  in c r e a s e  m a r b l i n g ,  
ch ^ . s i m i l a r i t y  o f  th e  c h e m ic a l  c o m p o s i t io n  caused r e l a t i v e l y  s m a l l  d i f f e r e n c e s  i n  p h y s ic o -  
f  "» lea l p r o p e r t i e s  o f  meat /T a b  l b / .  P H v a l u e s  and c o l o u r  l i g h t n e s s  were v e r y  s i m i l a r  
K  a l l  t e s t e d  meat g ro u p s .  The d i f f e r e n c e s  i n  th e  c o l o u r  l i g h t n e s s  o f  meat were no t  C o r re ­
ia sd w i t h  th e  t o t a l  p ig m e n t o r  f a t  c o n t e n t .  The w a te r  h o ld in g  c a p a c i t y  o f  th e  own w a te r
_s lri,;3 ted f o r  th o  te s t e d  samples was n o t  i n f l u e n c e d  by th e  o r i g i n  o f  th e  i n v e s t i g a t e d  c r o -  
ce s /  a c c o rd in g fe th e  a n a l y s i s  o f  v a r i a n c e / .  E v id e n t 's  t o s t  showed however t h a t  the  d i f f e r e n -  
t 6s o b se rved  i n  th e  WHC o f  th e  own w a te r  between th e  h ig h e s t  /P L  x D/  and the  lo w e s t  

al t s  were s t a t i s t i c a l l y  s i g n i f i c a n t  / F i g . l / .
Of c o m p a r iso n  o f  th e  WHC o f  th e  added w a te r  / F i g . 2 /  showed t h a t  th e  h ig h e s t  WHC had meat 
f t o o  D an ish  /P L  xD K/ and th e  I s r a e l  /P L  x I S /  c ro s s e s .  Some s m a l l e r  v a lu e s  were o b ta in e d  
f 0u nea t  f rom  th e  E n g l i s h  /P L  x GB/ and th e  German /P L  x D /  c r o s s e s .  The lo w e s t  v a lu e s  were 

nd f o r  th e  PL x US and PL x NZ c r o s s e s .  Some o b se rved  d i f f e r e n c e s  were s i g n i f i c a n t / F i g 2 /
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T a b le  1 . P h y s ic o - c h e m ic a l  p r o p e r t i e s  o f  meat f rom  9 c ro s s e s  o f  v a r i e t i e s  o f  B la c k  and «h ite 
___________C a t t l e  and from  P o l i s h  v a r i e t y /  young b u l l s  450 and 550 kg l i v e  w e i g h t /  ^

------------- I n v £ s t i £ a t e c l _ £ r o u £ 3 ____________ _ - "
______ PLx PL PLxGB PLxDK PLx NL PLx IS  PLx CDM PLx NZ PLx D PLx S P Lxd^-

T R A I T S

_____ a /_
i. jM o is tu r e  

P r o t e i n ,
Fat, %
C o n n e c t iv e  t i s s u e ,  
T o t a l  heme p ig m e n t,

_______ b/

7 5 ,1 75 ,1 7 5 ,2 7 5 ,0 7 4 ,2 7 4 ,8 7 4 ,9 7 4 ,9 7 5 ,1 7 5 ,1
2 1 ,5 2 1 ,6 2 1 ,4 2 1 ,2 2 1 ,6 2 1 ,8 2 1 ,5 2 2 ,0 2 1 ,6 2 1 ,7

1 ,8 2 ,0 1 ,8 2 ,0 2 ,0 2 ,2 1 ,9 2 ,0 2 ,0 1,90 ,6 1 0 ,6 2 0 ,6 3 0 ,5 6 0 ,5 3 0 ,5 0 0 ,6 2 0 ,5 5 0 ,5 9 0 ,5s
i l 2 4 , 9 1 1 5 ,9 1 2 1 ,5 1 2 5 ,3 1 3 3 ,0 1 3 4 ,6 1 2 2 ,3 137 ,1 129) 1 133,8

5 ,6 5 ,6 5 ,5 5 ,6 5 ,6 5 ,6 5 ,5 5 ,5 5 ,5 5,6
1 7 ,3 1 6 ,7 1 5 ,9 1 6 ,7 1 6 ,7 1 7 ,0 1 6 ,8 1 6 ,2 1 6 ,6 16,9

30 ,1 3 2 ,0 3 2 ,5 3 2 ,0 2 9 ,9 3 4 ,4 3 0 ,0 2 6 ,9 3 1 ,9 3 3 ,J
- 1 , 2 +2 .2 +4,1 +0 ,3 + 3 ,4 + 1 ,2 - 2 . 7 +2 ,1 - 2 , 33 3 ,9 3 6 ,9 38 ,1 38 ,1 3 8 ,8 37 ,3 3 7 ,9 3 9 ,8 34^7 33,2

2 6 0 ,4 2 5 9 ,2 4 0 0 ,2 306 ,4 375 ,1 3 0 7 ,7 2 1 7 ,0 3 6 9 ,3 250 j 6 279 ,2

5 2 ,2 5 2 ,2 5 0 ,7 5 2 ,9 5 2 ,8 5 1 ,8 5 1 ,8 5 2 ,4 5 2 ,7 5 1 /
1 2 ,8 1 2 ,7 1 2 ,6 1 3 ,6 1 1 ,6 1 0 ,5 1 1 ,0 1 2 ,4 1 4 ,0 14,6
5 8 ,2 5 8 ,6 5 5 ,6 5 8 ,7 5 8 ,0 5 7 ,5 5 8 ,8 5 7 ,3 5 7 ,4 56,6
2 8 ,1 3 0 ,9 3 1 ,3 3 0 ,0 2 8 ,0 3 0 ,0 2 9 ,0 2 7 ,7 2 9 ,0

P ^24
C o lo u r  l i g h t n e s s  
VVHg o f  own w a te r ,  
cm / g
WHC o f  added w a t e r , /  
WHC a f t e r  h e a t i n g , /  
V i s c o s i t y , S t 
E m u ls i f y in g  c a p a c i t y ,  
% o f  o i l  phase 
S hea r f o r c e  v a lu e , k g  
F ib r e  d ia m e te r  pm 
C ook ing  l o s s , /

V e ry  s i m i l a r  d a ta  were o b ta in e d  f o r  th e  WHC a f t e r  h e a t i n g .  A c c o rd in g  to  th e  a n a l ' / s i 5 , « '  
v a r ia n c e  t h e r e  was n o t  p ro ve d  an i n f l u e n c e  o f  th e  c r o s s in g  upon the 'WHC. When the  d i f  j

r f in n P Q  hr» tMA/£*n n o v  +- m o ■ ! ~ ____-i . _____i i_ . . . . . *   ̂n c.xvrences  between ex trem e  r e s u l t s  were a n a ly s e d  by S t u d e n t ' s  t e s t , '  i t  was 
g roups  o f  the  a n im a ls  /  th e  P o l i s h  v a r i e t y  PL x PL and US v a r i e t y  PL x 
s m a l le r  WHC a f t e r  h e a t in g  th a n  the  o t h e r  two n ro u o s :  th e  German c ro s s  
I s r a e l  c ro s s  /P L  x I S / / F i g . 3 / ,
.. A n a ly s i s  o f  th e  r e s u l t s  f o r  th e  WHC o f  added w a te r  and the  method a f t e r  c o o k in g  shoWecl 
t h a t  th e r e  is a n ig h  c o r r e l a t i o n  between th e  two methods f o r  n e a t  f rom  young b u l l 9
/  r  = 0 ,7 9  a t  P = 0 , 9 9 / .  '  J

een t h a t  two 
US/ had s t a t i s t 1 

/P L  x 0 /  and

F i g . l  WHC o f  own w a te r  e s t im a te d  f o r  10 F i g . 2 VVHC o f  added w a te r  e s t im a te d  f o r  1°
te s t e d  g ro u p s  o f  young b u l l s .  t e s t e d  g ro u p s  o f  young b u l l s .
/ B l a c k  g raph  and b la c k  g raph  w i t h  s p o t  / B l a c k  g ra p h s  and b la c k  g raphs  j/
a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /  s p o t  a re  s i g n i f i c a n t l y  d i f f e r e n t i a

F a c to rs  v e r y  im p o r t a n t  f o r  th e  meat p r o c e s s in g  a re  th e  v i s c o s i t y  o f  meat homogenate® 0r5 
and th e  e m u l s i f y i n g  c a p a c i t y  o f  meat p r o t e i n  e x t r a c t s .  I n  o u r  i n v e s t i g a t i o n s  bo th  y  3- 
were n o t  i n f l u e n c e d  by th e  o r i g i n  o f  meat / 1 0  te s t e d  g roup  o f  young b u l l s / / a r d y s i s  c ts 
r i a n c e / .  S tu d e n t  s t e s t  showed how ever t h a t  the  e m u l s i f y i n g  c a p a c i t y  o f  th e  meat eXtr "uer 
from  f o l l o w i n g  meat g ro u p s :  PL x ML, PL x IS ,  PL x S and PL x D were s i q n i f i c a n t l y  h i9 r 
tnan  th e  D an ish  c ro s s  /P L  x DK/ / F i g . 4 / .  There  were no s i g n i f i c a n t  d i f f e r e n c e s  b e t t e r  
a l l  o t h e r  te s t e d  g ro u p s  i n  th e  e m u l s i f y i n g  c a p a c i t y .

I n  a case o f  v i s c o s i t y  o f  th e  meat homogenates th e r e  were o b se rve d  some b ig g e r  d i f f e ­
rences  / F i g .  5 / .  The meat s l u r r y  f rom  meat o f  th e  PL x NZ c ro s s  had r a t h e r  lo w e r  vi® 
s l t y i n a c o n f r o n t a t i o n  w i t h  a l l  o t h e r  g ro u p s .  The d i f f e r e n c e s  between 3 c ro s s e s  w l ugit 
t  e H ig h e s t  v i s c o s i t y  : D a n is h ,  I s r a e l  and German c ro s s e s  were s i g n i f i c a n t l y  h i g h e r
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t e s t e d  g ro u p s  o f  young b u l l s .
/ B l a c k  g raphs  and b la c k  g ra p h s  w i t h  
s p o t  a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /

F i g , 4 E m u ls i f y in g  c a p a c i t y  o f  meat p r o t e i n  
e x t r a c t s  e s t a b l i s h e d  f o r  10 te s t e d  
g ro u p s  o f  young b u l l s .
/ B l a c k  g ra p h s  and b la c k  g raph  w i t h  sp o t  
a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /

£ u rh o r  4 g ro u p s  w i t h  th e  lo w e s t  v i s c o s i t y :  New Z e a la n d  , S w e d ish ,a n d  E n g l i s h  c ro s s e s  and 
p l i s h  c o n t r o l  g ro u p .  The v i s c o s i t y  o f  moat s l u r r y  o f  th e  re m a in in g  3 g ro u p s  l a y  between 

a°ove m e n t io n e d  r e s u l t s .  Between th e  v i s c o s i t y  and th e  WHO o f  meat a f t e r  h e a t in g  a h ig h  
c° r r e l a t i o n  was found  / r  = 0 ,8G a t  P = 0 , 9 9 / .

The s h e a r  v a lu e  o f  meat was c a r r i e d  t o g e t h e r  w i t h  a measurements o f  th e  meat f i b r e  d i a -  
tl° t R r ,  There  was found  no c o r r e l a t i o n  between th e se  two f a c t o r s  f o r  moat from  young b u l l s .

The s h e a r  f o r c e  v a lu e  o f  meat was th e  o n l y  f a c t o r  w h ich  was s i g n i f i c a n t l y  i n f l u e n c e d  by 
tne o r i g i n  o f  th a  c r o s s e s .  I t  was p ro ve d  by the  a n a l y s i s  o f  v a r ia n c e  a t  P = 0 ,9 5 .

x IS ,  PL xmost d e l i c a t e  were the  meat samples from  f o l l o w i n g  c ro s s e s  : PL x IS ,  PL x NZ and
^ x CDN / F i g ,  6 / .  The d i f f e r e n c e s  between th e  above m e n t io n e d  c ro s s e s  o f  the  v a r i e t i e s  

ar,d o t h e r  3 g ro u p s  o f  a n im a l :  PL x US, PL x S and PL x NL, w h ich  gave meat th e  most ha rd  
0 c u t ,  were s t a t i s t i c a l l y  s i g n i f i c a n t  / S t u d e n t ' s  t e s t / .

PL OB IX NL IS cm NZ D S US
^■*■9.5 V i s c o s i t y  o f  meat s l u r r y  e s t im a te e  f o r  

10  t e s t e d  g ro u p s  o f  a n im a l .
/ B l a c k  g ra p h s  and b la c k  g raphs  w i t h  sp o t  
a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /  1

H

pl gp rt sl is c'j; nz l s us
F ig . S  S hear f o r c e  v a lu e  e s t im a te d  f o r  meat 

from  10 te s t e d  a n im a l  g ro u p s .
/ B l a c k  g ra p h s  and b la c k  g raphs  w i t h  
s p o t  a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /

1 th e  d ia m e te r  o f  meat f i b r e s  o f  D an ish  c ro s s  /P L  x OK/ was th e  o m a le s t  and s i g n i f i c a n t l y  
pP’wer th a n  th o s e  o f  P o l i s h  v a r i e t y  /P L  x P L /  and th r e e  o t h e r  g ro u p s :  PL x GB.P l x NLr and 

L *  NZ / F i g . 7 / .
The r e s u l t s  o f  t i i e  c o o k in n  l o s s  and th e  change o f  vo lume /w h ic h  c h a r a c t e r i z e  p h y s i c a l  

Qhanges o c c u r in g  d u r in g  h e a t in g  o f  m o a t /  showed some d i f f e r e n c e s  between th e  te s t e d  c ro s s e s  
u s in g  S t u d e n t ' s  t e s t  i t  w as^p roved  t h a t  th e  c o o k in g  lo s s  e s t a b l i s h e d  f o r  meat o f  3 g roup  

' s /P L  x G3, PL xOK,and PL x CDN/ was s i g n i f i c a n t l y  h i g h e r  th a n  t h a t  o f  r e s u l t s  f o r  3 
i t h o rs  v a r i e t i e s : P L  x IS ,  PL x D and PL x US as w e l l  as f o r  th e  P o l i s h  v a r i e t y .  The co o k *  

n9 l o s s  was v e r v  c l o s e l y  c o r r e l a t e d  w i t h  th e  change o f  meat vo lum e a f t e r  h e a t in g  / r = 0 , 9 9 / .
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F i g . 7 F ib r e  d ia m e te r  o f  meat measured f o r  
1 0  t e s t e d  g roup  o f  young b u l l s .
/ S la c k  g ra p h s  and b la c k  g ra p h 1w i t h  
s p o t  a re  s i g n i f i c a n t l y  d i f f e r e n t i a t e d /

Fig.8 Cooking loss of meat estimated for 10 
tested groups of young bulls.
/ B l a c k  g ra p h s  and b la c k  g raphs  w i t h  , 
s p o t  a re  s i g n i f i c a n t l y  d i f f e r e n t i a ted/

D i s c u s s i o n

v o u n r h u n f ^ 1 , ^ ” ? ^ 0 6 8 , ^  ^ h e n l ic a l  c o m p o s i t io n  o f  meat f rom  d i f f e r e n t  g roups ° f
f a c t o r s  such and W h ite  C a t t l e  were p roduced  by a s i m i l a r i t y  i n  husbandry
q i r o  r h p n i r a i  s e x ,  age, l i v e  w e ig n t  and f e e d in g .  However some d i f f e r e n c e s  i n  the  phy '
t h e r l  S  fn  .nH nP e r BSf 0 f  n e a t  re o b s o rv e d * we used th e  a n a l y s i s  o f  v a r ia n c e

d s i g n i f i c a n t  i n f l u e n c e  o f  th e  o r i g i n  o f  you no b u l l s  upon th e  most 
red tn  h i  p r o p e r t i e s  o f  meat. O n ly  i n  case o f  s h e a r  f o r c e  v a lu e  th e  i n f l u e n c e  apPe3

s i g n i f i c a n t .  When we compared ex trem e  r e s u l t s  u t i l i s i n g  S t u d e n t ' s  t o s t ,  the re
r r o L e r a n r t h e ' p o i i q h ^ 3117 , 810/ 01 ' 103?^ d i f f e r e n c e s  between t h e ' c r o s s e s  o r  between the c ro s s e s  and th e  P o l i s h  v a r i e t y  / c o n t r o l /  o f  the  B la ck  and W h ite  C a t t l e .

w a s  ^ 3 . S M B *
R efe re n ce s

methods f ^ r  i h r a ' s s e s ^ m e n t ^ f " e f r e ^ 911^  ° f  EEC S em ina r G"  c r i t e r i a  and
e x p e r im e n ts .  2 e i s ? ? N o v ? lS - l °  1975 °  chairaGt e . r i s t i c s  i n  b e e f  p r o d u c t io n

^  ««'olnodol emulguj,^
4 * H o rnsev*H 1<C1 l 0Thphenll 6 des F le i s c h e s .  V e r la g  P .P a ro y ,  B e r l i n  und Hambu r g . 1972.
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