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'Gect o f  t h i s  s tu d y  w ere  d a i l y  g a i n ,  d u r a t i o n  o f  f a t t e n i n g  i n  d a y s  . u t i l i z a t i o n
per kg daily gain and some slaughter traits of fattening pigs,belonging to

1 breed ( Russia
^ sferrins

V ¿¿gL I I 1 CU.AU. OVLUS*  — ------- ----------------u  r- — w w  wou (, Russian origin ) in connection with the established genotypes
e and some enzyme polymorphic loci and the level of the activity of

. Ih2Zy?es in the blood of examined pigs . ^ .. .Q-ini of our experiment was to find some information about the relationship'he »• - sinp-i flnH Ahrw-A mentioned traits or relationship betweee «1 enzyme g e n o ty p e s  an d  above m e n tio n e d  t r a i t s  o r  r e l a t i o n s h i p  b e tw e en
avaV1“ h e t e r o z y g o s i ty  " ( when s e v e r a l  h e te ro z y g o te ,  g e n o ty p e s  from  s e v e r a l  l o c i  

. l ^ i a b l e  i n  t h e  b lo o d  o f  one p ig  ) .
^ P W 011*  w ork  we u s e d  i n f o r m a t i o n  from  e l e c t r o f o r e t i c  t y p in g  o f  94 pt(5» s  b lo o d  

i o r  T f  an d  enzym es — Am,Akp,Acp an d  6—PGD. On th e  o t h e r  h an d  we u s e d  o u r  
1 ehzv ^ro itt s p e c t r o f o to m e t r i c  o b ta in e d  in f o r m a t i o n  f o r  t h e  l e v e l  o f  th e  a c t i v i t y
l Qtls ymes  _ Akp,G0T ,GPT ,CPK, PHI an d  Cp f o r  t h e  c a l c u l a t i o n  o f  p h e n o ty p e  c o r r e l a -
^■ckBee tw een  th e  l e v e l  o f  enzyme a c t i v i t y  a n d  d a i l y  g a i n , c a r c a s s  w e ig h t ( f r o s e n )  ,

o-p o f  b ac k  f a t ,n u m b e r  o f  th e  r i b s , e y e  m u sc le  are*} . p e r c e n t  o f  m eat i n  th e
S  P o rk .

^me th o d s  an d  p r o c e d u r e s  u s e d  i n  t h i s  w ork w as d e s c r ib e d  i n  o th e r  p u b l i s h e d  
M akaveev , 1 9 7 0 ,1 9 7 6 ,1 9 7 7  ) .  F o r  t h e  c a l c u l a t i o n  o f  i n f l u e n c e  o f  v a r io u s  

t h e  f a t t e n i n g  t r a i t s  v a r i a n c e  a n a l y s i s  w as u s e d  .

r e s u l t s  o b ta in e d  i n  t h i s  w ork ahaw u s  c e r t a i n  a d v a n te g e o u s  p o s i t i o n  o f  th e
i^4 SULl 2 6*
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P ig s .p o s s e s e d  some p o ly m o rp h ic  g e n o ty p e s  i n  t h e  b lo o d .  T hey  a r e  shown on th e
As we c a n  s e e  more s t r i k e  s i g n i f i c a n t  a d v a n ta g e  c o n c e r n in g  d a i l y  g a in  belong®“, 

t o  th e  p ig s  w h ich  h av e  h e t e r o z y g o te  g e n o ty p e  Acp AB> AA > BB ( d /  0 ,0 1  and 0 »W 
o f  th e  p o ly m o rp h ic  lo c u s  o f  th e  enzym e- A c id e  p h o s p h a ta s e  .  U in

S i g n i f i c a n t l y  lo w e r  i s  t h e  c o n su m p tio n  o f  fo o d  u n i t s  p e r  k i lo g r a m  d a i l y  S®111 
d i r e c t i o n  -  Acp AB4 AA<C BB ( p  /  0 ,0 1  ) . B

S i g n i f i c a n t l y  h ig h e r  d a i l y  g a i n  we c a n  s e e  a l s o  i n  th e  g ro u p  o f  p i g s , posses®^ 
h e t e r o z y g o te  g e n o ty p e  6-PGD Ag fro m  t h e  l o c u s  w h ich  h av e  c o n t r o l  o v e r  th e  poly-*10 
p h ism  o f  6 -p h o s p h o g lu c o n a te  d e h y d ro g e n a se  enzym e i n  th e  p ig  , s  b lo o d  

H ig h e r  d a i l y  g a i n  shaw u s  an d  th e  p i g s  w i th  h e te r o z y g o te  
c o m p a r iso n  w i th  t h e  p i g s  p o s s e s s in g  hom ozygote g e n o ty p e  Akp i

From th e  s l a u g h t e r , s  t r a i t s  s i g n i f i c a n t l y  d i f e r e n c e s  w efe  _____ mVi0
b a c k  t h i c k n e s s  o f  f a t  o f  t h e  n e x t  o r d e r  : 6-FGD AA <  AB k  BB ( p  /  0 ,0 5  ) •  Tbe

S e f r i k J ^ c i > rCESf p af o , J 5  ) h! Sr°UP ° f  PiSa,P° SSeSed Akp Sen° tyPeS
L e s s  d i f f e r e n c e s  i n  ey e  m u sc le  a r e a  o f  t h e  v a r io u s  g r o u p s  o f  p i g s  w ere not 

s i g n i f i c a n t  .
I n  t h e  o t h e r  e x p e r im e n t we have th e  a im  t o  v e r i f y  how f a r , i n c r e a s i n g  o f  e9 

num ber o f  h e t e r o z y g o te  g e n o ty p e s  from  s e v e r a l  l o c i . c o n t r o i i n g  p r o t e i n s  and  enzy® 
i n  th e  b lo o d  o f  th e  p i g s  i s  c o n n e c te d  w i th  c e r t a i n  e f f e c t s  o f  h e t e r o s i s  tow ards 
d a i l y  g a i n . l o n g i v i t y  o f  f a t t e n i n g  i n  d a y s  an d  c o n su m p tio n  o f  fo o d  ( fo o d  units > 

By m eans o f  V a r in c e  a n a l y s i s  we e s t a b l i s h e d  s i g n i f i c a n t  in f lu e n c e  b etw een
The sum h e t e r o z y g o s i t y  "  an d  i n c r e a s i n g  d a i l y  g a i n  . l e s s  consump ( 

fo o d  p e r  kg d a i l y  g a i n  and. s h o r t e n  th e  lo n g y v i t y  o f  f a t t e n i n g  p e r io d  i n  o^y 
? 5 ? n c e f  b e tw e e n  th e  a v e r a g e  b ac k  t h i c k n e s s  o f  f a t  i n  t h e  p i g s  w ere  non 

s i g n i i l e a n t  •
On t h e  n e x t  f i g u r e  1 a r e  shown r e l a t i n s h i p s  b e tw e e n  i n c r e a s i n g  th e  sum , 

h e t e r o z y g o s i t y  from  1 to  5 h e t e r o z y g o ts  g e n o ty p e s  p e r  p i g ,  an d  d a i l y  g a i n ,  
u n i t s  p e r  kg  d a i l y  g a i n  an d  l o n g i v i t y  o f  f a t t e n i n g  p e r io d  i n  d a y s  . u-g

B i s e r i a l  c o r e l a t i o n s  b e tw e e n  some enzyme g e n o ty p e s  an d  d a i l y  g a i n ,  fo o d  un i 
p e r  kg d a i l y  g a i n  an d  a v e r a g e  b a c k  t h i c k n e s s  f a t  a r e  shown i n  th e  n e x t  t a b l e  £ 
i f 11 ? ° n c lu d e  t h a t  b i s e r i a l  c o r r e l a t i o n s  b e tw e e n  h e te r o z y g o te  Acp AB, 6-PGD Af a iy 
Akp AC g e n o ty p e s  an d  d a i l y  g a i n  a r e  p o s i t i v e  an d  s t a t i s t i c a l y  s i g n i f i c a n t  • '  
c l o s s e d  r e s u l t  we o b ta in e d  a l s o  b e tw e e n  h e t e r o z y g o te  Acp AB g e n o ty p e  an d  f ° ° a 
u n i t s .  A v e rag e  b ac k  f a t  t h i c k n e s s  i s  c o n e c te d  i n  p o s i t i v e  c o r e l a t i o n s  w ith  
hom ozygote 6-PGD BB g e n o ty p e s s  an d  h e t e r o z y g o te  Akp AC g e n o ty p e  .

As we p o in t e d  o u t a t  t h e  b e g in in g  o f  o u r  p a p e r  we c a l c u l a t e d  some phenotyP®e 
c o r r e l a t i o n s  b e tw e en  th e  l e v e l  o f  enzyme a c t i v i t i e s  i n  th e  b lo o d  p la sm a  and ^  
s l a u g h t e r , s  t r a i t s  i n  t h e  f a t t e n i n g  p i g s .  The p h e n o ty p e  c o r r e l a t i o n s  c a l c u l a 
a r e  shown on  t a b l e  5 .

I n  t h i s  t a b l e  we c a n  s e e  th e  p o s i t i v e  s i g n i f i c a n t  p h e n o ty p e  c o r r e l a t i o n s  
b e tw e en  th e  d a i l y  g a i n  an d  th e  a c t i v i t y  th e  enzym es -  A lk a l in e  p h o s p h a ta s e  
n e g a t iv e  a l s o  s i g n i f i c a n t  c o r r e l a t i o n  w i th  G lu ta m a t o x a l a c e t a t e  t r a n s a m in a s e  
b lo o d  p la sm a  .

C a r c a s s  w e ig h t c o r e l a t e d  s i g n i f i c a n t l y  n e g a t iv e  w i th  t h e  l e v e l  o f  A lk a l i11 
p h o s p h a ta s e  an d  C r e a t in p h o s p h o k in a s e .  , i

A v erag e  t h i c k n e s s  o f  b a c k  f a t  c o r r e l a t e d  n e g a t iv e  an d  s i g n i f i c a n t  w i th  AX 
p h o s p h a ta s e  , P h o sp h o x ek so se  is o m e ra s e  an d  Cp .

The num ber o f  th e  r i b s  c o r r e l a t e d  p o s i t i v l y  w i th  th e  a c t i v i t y  o f  enzymes 
C re a t in p h o s p h o k in a s e  , P h o sp h o x e k so se  is o m e r a s e  an d  C e ru lo p la s m in .  , v vtiifcl3

Sye m u sc le  a r e a  o f  m . lo n g .d o r s i  c o r r e l a t e d  n e g a t i v l y  an d  s i g n i f i c a n t  on ly  
th e  l e v e l  o f  A lk a l in e  p h o s p h a ta s e  a c t i v i t y  .

The p e r c e n t  o f  m eat i n  th e  l e g  o f  p o rk  c o r r e l a t e d  s i g n i f i c a n t l y  p o s i t i v e  
Cp an d  n e g a t i v l y  w i th  PHI enzym es .

I n  c o n c lu s io n  we c a n  s a y  t h a t  by  m eans o f  i n f o r m a t i o n  o f  e l e c t r o p h o r e t i c  
p h e n o ty p in g  o f  t r a n s f e r r i n s  a n d  enzym es -  Acp,6-PGD an d  Akp i n  b lo o d  p la sm a  » 
we c a n  h av e  p r e l i m in a r y  i n f o r m a t i o n  a b o u t th e  b e t t e r  p o s i b i l i t y  f o r  o b ta in in g  
h ig h e r  d a i l y  g a in  an d  b e t t e r  u t i l i z a t i o n  o f  fo o d  o f  s e l e c t e d  p i g s  d u r in g  th e  
f a t t e n i n g  . .

The com plex  p o ly m o rp h ic  g e n o ty p e  T f  AB + Acp AB + 6-PGD AB + Akp AC 
g iv e  u s  th e  b e s t  r e s u l t s  i f  we u s e  i t s  a s  a  m a rk e rs  f o r  s e l e c t i o n  p i g s  f o r  
g a i n  an d  b e t t e r  u t i l i z a t i o n  o f  fo o d  .

The i n c r e a s i n g  " Sum h e t e r o z i g o s i t y  " , u s in g  p ig s  p o s s e s e d  more h e te ro z y g °  
g e n o ty p e s  by  p o ly m o rp h ic  l o c i  w i l l  h e lp  u s  t o  o b t a in  more m e^t p r o d u c t io n  i r ° 
f a t t e n i n g  p i g s .  a i t i v0

The l e v e l s  o f  th e  a c t i v i t y  o f  p la sm a  enzym es A kp,PH I an d  Cp h av e  more 
and  n e g a t iv e  s i g n i f i c a n t  c o r r e l a t i o n s  w i th  ex am in ed  s l a u g h t e r , s  t r a i t s  th a n  
snzym es s t u d i e d  .



Table 1

F a t t e n in g  a b i l i t y  o f  th e  p ig s  p o s s e s e d  c e r t a i n  p o ly m o rp h ic  g e n o ty p e s  
i n  t h e i r  b lo o d  .

G en o ty p es n  D a i ly  g a i n  F ood i n i t s A verage  b ac k  Dye m usc le

B kg d a i l y  g . th ic k n e ;
mm

s s  f a t a r e a cm 2

.— _ _ x  ~ s  x X
f

S x X
+

S X X
-

" ft x
6-ïGD aa 55 5 5 8 ,8  ± 1 1 ,8 3 ,7 5 + 0 ,0 8 2 7 ,7 9 + 0 ,7 0 2 7 ,9 9

+ 0 ,6 8
O-FSD AB 36 6 0 0 ,1  ± 1 0 ,0 3 ,7 0 + 0 ,0 6 2 8 ^ 1 + 0 ,6 6 2 9 ,6 4 + .0 ,5 8
6-PGD BB 4 5 6 8 ,2  ± 3 5 ,3 4 ,0 6 + 0 ,2 2 3 l l6 2 0 ,1 1 3 0 , 0a 1 ,5 0
Akp CC. 74 5 7 0 ,1  ± 9 ,9 3 ,7 4 + 0 ,0 7 2 ? ,  98 ± 0 ,5 9 2 8 ,4 6 + 0 ,5 6
Akp AC 11 6 1 1 ,9  - 1 7 ,9 3 ,7 5 + 0 ,1 4 3 0 ,5 1 + 0 ,1 3 3 0 ,2 7 + 1 ,0 9
Akp
Akp
Acp
Acp
Tf

CS 9 5 6 6 ,7  - 1 6 ,2 3 ,8 0 + 0 ,1 1 2 7 ,2 6 ± 1 ,0 6 2 8 ,7 3 + 0 ,9 9
AA 31 5 6 1 ,5 +± 9 ,4 5 . 3 2 * 0 ,0 7 2 8 ,5 0 + 0 ,4 3 2 7 ,9 6 + 0 ,5 7
AB 42 6 0 8 ,5  ± 7 ,4 3 ,6 1 + 0,0k- 2 8 ,8 5 + 0 ,7 6 2 9 ,2 7 + 1 ,0 4
BB 19 5 5 6 ,3  ± 9 ,6 3 ,9 6 + 0 ,0 8 2 7 ,5 6 +± 0 ,2 8 2 9 ,3 1 + 0 ,7 2
AA 11 5 7 9 ,9  - 1 2 ,8 3 ,7 9 + 0 ,0 8 2 9 ,9 5  ± 0 ,8 1 3 0 ,3 9 +± 0 ,9 0

Tf
Tf

AB 28 6 0 1 ,9 +± 1 0 ,1 1 3 ,6 4 + 0 ,1 7 2 8 ,9 7
Hr

0 ,6 5 2 8 ,9 1 0,4-8
BB 55 5 7 0 ,5  ± 7 , 2 3 ,6 8 + 0 ,0 6 2 8 ,0 1 + 0 ,4 7 2 8 ,9 1 + 0 ,4 8

T a b le  2

G i s e r i a l  c o r r e l a t i o n s  b e tw e e n  enzyme g e n o ty p e s  an d  q u a n t i t a t i v e  t r a i t s
o f  th e  f a t t e n i n g  p ig s

Tr a it s  and gen o ty pes n r b  ± s r b t r b

g a il y  g a in
+++

Acp AB s BB 61 +0,4-4 ± 0 ,1 2 3 ,7 6
Acp AB t AA 73 + 0 ,3 8  ± 0 ,1 1 3 ,4 4  +++
Acp AB ; ( AA + BB ) 92 + 0 ,4 1  ± 0 ,0 9 4 ,2 7  +++
6-PGD AB s AA 91 + 0 ,2 7  ± 0 ,1 0 2 ,6 6  ++
Akp AC s CC 85 + 0 ,2 7  ± 0 ,1 0 2 ,5 6  +
food u n it s  k g GAIN
Acp AB : BB 61 + 0 ,4 5  ± 0 ,1 2 3 ,8 9  +++
Acp AB : AA 73 + 0 ,3 5  - 0 ,1 1 3 ,1 4  +++
Acp ÀB : ( AA + BB ) 92 + 0 ,3 8  ± 0 ,1 0 3 ,8 8  +++

average fa t  t h ic k n e s s

6-FGD BB ; AA 59 + 0 ,2 6  ± 0 ,1 4 2 ,0 4  ++

6-FGD BB t AB 40 + 0 ,2 8  ± 0 ,1 4 1 ,8 0
Akp AC : CE 20 + 0 ,4 7  ± 0 ,2 0 2 ,2 6  +
Akb AC s CC 85 + 0 ,1 9  ± 0 ,1 0 1 ,7 7



P h e n o ty p ic  c o r r e l a t i o n s  b e tw e e n  th e  l e v e l  o f  th e  a c t i v i t y  o f  some enzymes 
i n  th e  b lo o d  p la sm a  an d  some s l a u g h t e r  t r a i t s  o f  exam ined  p i g s

Table 3

ENZYMES
PHENOTYPIC CORRELATIONS /  r P  + s r P  )

D a i ly  g a i n  G a r c a s s  F a t  t h i c k .  R i b , s  A re a  o f  
g  kg on  b a c k  numb. m .eye

Meet i»

leg P°rl£

Akp mU / ml 94 + .21  + ± 0 ,1 - . 2 3 + ± 0 ,1 - . 1 7 ± 0 ,1 - . 0 6 ± 0 ,1 - . 3 7 +++

GOT mU /  ml 94
++

- . 3 6 + 0 ,1 - . 2 0 ±o,i + .0 ,2 ± 0 ,1 + .1 9  ± 0 ,1 - .1 5
GPT mD /  ml 94 - .0 8 0 ,1 -?< ?+ ± 0 ,1 + .1 4  ± 0 ,1 + .1 0  ± 0 ,1 - . 0 2  +

CPK mH /  ml 94 + .1 8 + 0 ,1 - .7 1 ± 0 ,1 + - ^ + : 0 ,1 + .£ 1 +± 0 ,1 0 ,0 0

PHI mM / I  /h 9 4 + .0 9 + 0 ,1 - . 0 7 ± 0 ,1 - .3 7  ±
++ + .

0 ,1 + .3 1 ± 0 ,1  
+++

- .0 2

Cp mg % 94 + .0 5 + 0 ,1 + • o ± 0 ,1 - . 4 6 t 0 ,1 + .5 3  - 0 ,1 + .1 7

+ .n

+ .0 9
+ .04

t  o.1

i o,1

i o,'1

JS «•'
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Daily cn *n

C.

F o ed  units per
k cla l ly /vain

Fatten in^
period in day

FL{;.1. Urafi.c of daily f,aln , i'0j|d units per kg daily /'.ain and
lon/fivj ly of' fattening period j.n days in depends oi l.lio
do,"roe of "Sum hot orozi ,'fos i. tyH from 1 to 5 hot crozyr.o 1; e
ffonOtynos per ono pi/r.

ííU ughS L B0TH THE COLOUR ANU METABOLITE TYPE OF FIBRES IN MUSCLES Or 
TIERED AT DIFFERENT AGE

4,p.
V i ^ a s . P .M arinova

ute  o f  Animal B reed in g  -  K o s tin b ro d , B u lg a r ia

5*  me tTv e “ e a t  q u a l i t y  i s  known to  be form ed from  p h y s ic o -c h e m ic a l, m o rp h o lo g ica l 
kaSser,na° opi f e P r o p e r t i e s  o f  m u scu la r t i s s u e  b e in g  now under in te n s e  i n v e s t ig a t io n  

/ ? d Co°Pe r  / 1 9 7 1 / ,  A nderson and P a r r i s h  / 1 9 7 2 / ,  Ashmore / 1 9 7 4 / ,  Hunt and 
a °lil~ '  ‘9 7 7 / e t  a l . ,  have s tu d ie d  th e  r e l a t i o n s h ip  betw een  m eat q u a l i t y  and me- 
a the -¡t,ype ra t; io  ° f  m u scu la r f i b r e s ,  m ain ly  i n  b o th  sheep and c a t t l e .  L im ited  
*8e, a in v e s t i g a t io n s  t r e a t i n g  t h i s  q u e s t io n  in  sheep  s la u g h te re d  a t  d i f f e r e n t

p r e s e n t  s tu d y  i s  a f i n a l  s ta g e  i n  s tu d y in g  th e  m e ta b o l i te  ty p e  o f mus- 
3T r e s  i J1 lambs a t  d i f f e r e n t  age and d e te rm in in g  th e  dependence to  some 

<s c h a r a c te r i z in g th e m eat q u a l i t y .
/? ’*12Q s i U£ly was c a r r i e d  o u t on 30 male lam bs, s la u g h te r e d  c o n s e c u tiv e ly  a t
ih / 180 days o f  a s e * Im m edia te ly  a f t e r  s la u g h te r in g  sam ples were ta k e n
/i S q u irt01 “ « loriS isaim us d o r s i /LD/ and n.sem im em branosus /M b/, f ro z e n and k e p t 

y1“ n i t r o g e n .  H is to lo g ic a l  a n a ly s e s  were c a r r i e d  o u t on c o n se c u tiv e  c u ts  
\ii *©s/ i ° r  d e te rm in in g  SDH, AGDOH, a lk a l in e  ATP-ase a c t i v i t y  o f  s in g le  m u scu la r 
ik? det ih e  t;ype o f  f i b r e s , a f t e r  th e  A shm ore’s and L o e r r e ’ s /1 9 7 1 / n o m e n c la tu re , 
« U ^ ^ rm in e d  on th e  b a s i s  o f  th e  a c t i v i t y  o f  s in g le  enzymes a c c o rd in g  to  the 

•‘•hg schem e:

* M
SDH + 

-
^ p-ase

10.2 -

<L8 i W
+
+

;y /\VBQ/l y -on f r e s h ly  c u t  m uscle

A t th e  same tim e , c r o s s - s e c t io n  o f  b o th  red  
/R /  and w h ite  A«/ f i b r e s  was m easured . 
P h y s ic o -c h e m ic a l p r o p e r t i e s  of th o se  m usc les  
were an a ly zed  24 h p o s t  mortem. The c o lo u r  oí 
m u sc les  was d e te rm in ed  o b je c t iv e ly  by means 
o f  th r e e - c o lo u r e d  c o - o r d in a te s  a c c o rd in g  to
H u n te r 's  system  th ro u g h  t r i c o lo r im e t r e  "Momo- 
c o lo r  D ". S im u lta n e o u s ly , th e  c o n c e n tr a t io n
o f  p ig m en ts  was d e te rm in ed  a f t e r  th e  Horn­
s e y 's  method /19i>6/> pH o f m usc les  was m easu- 

th ro u g h  com bined e le c t r o d e ,  w a te r B in d in g  C apa-
o f  m eat was d e te rm in ed  a f t e r  th e  method o f Gram and Haum /1 9 5 2 /«  I n t r a -




