
RETINOL CONTENTS IN LIVER OF CALVES TO 18 MONTHS OF AGE
. FROM DIFFERENT BREEDS

N .N e s to r c v , N .K eg o u h a ro v a
M eat T e c h n .R e s . a n d  P r o j e c t  I n s t i t u t e  -  S o f i a  

Sum m ary,
I n v e s t i g a t e d  i s  th e  c o n te n t  o f  r e t i n o l  i n  l i v e r s  o f  1 3 5  

c a l v e s  iro m  5 d i f f e r e n t  b r e e d s .  The a n im a ls  w ere  d e v id e d  b y  
s e x  and  a g e _ : s u c k l i n g s ,  6 , 1 2 , 1 5 , an d  18 m o n th s .

E s t a b l i s h e d  i s  a  c o r r e l a t i o n  b e tw e e n  th e  r e t i n o l  c o n te n t  
an d  th e  s l a u g h t e r  w e ig h t  o f  th e  a n im a ls .  I t  was fo u n d  t h a t  
th e  r e t i n o l  w as w i t h i n  th e  l i m i t s  o f  1 2 5 7 9  t o  21326 I .U .  t o  
1 0 0  g  f r e s h  l i v e r ,  t a k e n  a s  a  mean f o r  a l l  age  g r o u p s .

ih e  d ao a  o o b a in e d  i n  t h e s e  i n v e s t i g a t i o n s  a r e  g iv e n  i n  
t a b l e s  an d  g r a p h s .

COREPSAHKE PETMKOJIA B PiENEHN TSAHT PASMNHNX F0P0£
B03PACT0M AO 18 MSCHREB

Pe 3joMe
Mccjie^OBaHO coflep»aHne peTMHoma b neqenK 135 TexHT nflTH p a 3-  

jihhhhx  riopO£. iMBOTHHe pasflejieHH no noxy 11 BoepacTy Ha rp ynnn : 
cocyHH, 6-, 1 3 - , 1 5 - n 18-MecflHHBie.

ycTaHOBJiena subhcwmoctb Mempy co^epsaHKeM peTKnoma h y 6ou - 
hhm BecoM KMBOTHHx. OÖHapyseHO, hto peTMHOx HaxofliuiCH b rpaH im ax 
ot 12597 ,11.0 21826 M .e ./lO O  r  CBexcen Maccn b cpemHeu rjih  Bcex bos-  
pacTOBnx rp y n n .

AsHHue, nonyneHHHe npn sthx Mccxe^OBaunfix, ynasaHH b t s Qjiv^ s  
m rpaiK K ax k TencTy.

DER RETINOLGEHALT DER LEBER BEI KÄLBERN VERSCHIEDENER 
RASSEN IM ALTER VON 18 MONATEN

Z u sam m en fassu n g ,
U n te r s u c h t  w urde  d e r  R e t i n o l g e h a l t  d e r  L e b e r  b e i  1 5  k " 1  

b e r n  v e r s c h i e d e n e r  R a s s e n .D ie  V e r s u c h s t i e r e  w a re n  S a u g k ä lb e r  
im A l t e r  v o n  6 , 1 2 , 1 5  u n d  18 M o n a ten , a u ch  n a c h  (G esch lech t e i»  
g e t e i l t .

i D a b e i _w urde  A n h ä n g ig k e i t  z w isc h e n  dem R e t i n o l g e h a l t  und 
o c h la c h tg e w ic h t  e r m i t t e l t .  Im D u r c h s c h n i t t  l a g  d e r  R e t in o lg e h a l^  
b e i  a l l e n  A l t e r s g r u p p e n  i n  d en  C-ränzen v on  1 2 5 7 9  b i s  21826 1 .3*  
100 g f r i s c h e  M asse .

D ie  V e r s u c h s e r g e b n is s e  w u rd en  i n  T a b e l l e n  u n d  A b b ild u n g ©*1 
a u f s e i u r t .

D aba f o r  r e t i n o l  c o n te n t  i n  th e  s e p a r a t e  a n im a l t i s s u e s  and 
o rg a n s  i s  v e r y  s c a r c e .  S i g n i f i c a n t  a r e  th e  d i f f e r e n c e s  i n  th e  
i n v e s t i g a t i o n s  o f  d i f f e r e n t  a u th o r s  f o r  th e  r e t i n o l  c o n te n t  1 » 
th e  l i v e r s  o f  c a l v e s  an d  b e e f  ( t a b l e  1 )

K i s l a i t i s  e t  a l  ( 1 9 6 5 ) 9 /  an n o u n ce  t h a t  th e  r e t i n o l  c o n te n t  »* 
th e  l i v e r  o f  c a l v e s ;  b e e f  an d  p i g  v a r y  fro m  7 0 0  t o  4 0 .0 0 0  I » u * 
t o  1 0 0  g r .

V e ry  l i m i t e d  i s  d a t a  f o r  r e t i n o l  c o n te n t  i n  m ea t an d  o rg a n s  
o f  b e e f  i n  c o n n e c t io n  w i t h  f e e d  q u a l i t y  an d  f e e d in g  r e g im e .



[ s<

'T ab le  1 .

R e t i n o l  I .U .  t o  100 g r
A U T H O R

Harms
M oore en d  P ay n e  (1 9 4 2 )2/
S im o la  (1 9 4 5 ) 2 /
K u d r ia s h o v a  ( 1 9 4 8 ) ^ /
W a tt and  M e r r i l l  ( 1 9 5 0 ) 5 /  
S c h w e ig e r t  an d  P a y n e  ( I 9 5 6 ) 6/  
S t e r l i n g  (1 9 5 5 ) 7 /
A n t i l a  an d  H i i n i v a a r a  ( 1 9 6 6  ) 8/

I f B e e f

12160 61800
6 3 0 0 1 5 1 0 0

2790 6 9 9 5 0

3900 14400
2 2 5 0 0 43900

- 5 0 0 0 0

18200  -  1 5 0 6 6 0  

38959 -  1 0 1 1 5 0

A n t i l a  e t  a i  ( 8 ) e x p l a i n  th e  r e l a t i v e l y  h ig h  v a lu e  o f  r e t i n o l  
i n  th e  i n v e s t i g a t e d  b y  them  l i v e r  w i t h  t h e  f e e d  i n f l u e n c e ,  a s
a l l  s a m p le s  ..e re  t a k e n  w h i le  th e  c a t t l e  w ere  on p a s t u r e s  in  
th e  summero

H a k o n e tc h n y i  (4 )  f i n d s  d i f f e r e n c e s  i n  th e  q u a n t i t y  o f  
a e ^ i n o l  i n  uxie l i v e r  o f  b e e f  d u r in g  th e  d i f f e r e n t  m o n th s o f  
th e  y e a r . ( t a b l e  2 )

T a b le  2 .

M onth o f  th e R e t i n o l  I .U . t o  1 0 0  g r
XUv t? S OH

fro m t o m ean

dune 40970 91500 6 3 1 9 0
O c to b e r 37500 5 0 0 6 0 40570
D ecem ber 2340 29500 14080

The a u th o r s  o f  th e  p r e s e n t  s t u d y  u n d e r to o k  t o  f o l lo w  th e  
r e t i n o l  c o n te n t  i n  l i v e r  o f  c a l v e s  t o  18 m onths o f  age  fro m  th e  
b a s i c  b r e e d s  o f  c a t t l e  i n  t h i s  c o u n t r y .

® a l  _ an  d_M e t  h  o d s .

I n v e s t i g a t e d  i s  l i v e r  o f  1 3 5  c a l v e s  fro m  th e  b r e e d s  "B u lg a  
r i a n  S i m e n t a l " , " B la c k  s p o t t e d  d u c k " , " B u lg a r i a n  b ro w n " , " B u lg a  
^ a n  r e d " ,  and  "G re y  I s k a r "  fro m  th e  t im e  o f  w e a n in g  t o  18 m onth 
aj.^. i n  e g a l i s e d  g ro u p s  a f t e r  th e  m eth o d  o f  a n a lo g u e s  ( t a b l e  3 ) .  

^ i ^ a j - s  . .e re  r e a r e d  a n a  f e d  u n d e r  same c o n d i t i o n s .  T re a tm e n t
~ °'ae a n a b°<5u-e g ro u p s  whs made i n  th e  s l a u g h t e r  h o u s e ,  a f t e r  a  
7 n o u r s  no  f e e d  p e r i o d .

'-¿he s a m p le s  f o r  r e t i n o l  c o n te n t  w e re  t a k e n  a lw a y s  fro m  th e
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b
m id d le  p a r t  o f  th e  l i v e r ,  l a t e s t  2  h o u r s  a f t e r  s l a u g h t e r  o f  th e  
a n im a ls .

f a b l e  Jo

B re e d  1 m onth 6 m on ths 1 2 m o n th s 1 5 m onths 18 m on ths

m frn m fin m fm m fm m fm

B u lg  S ira . J ~ 5 - 9 J 1 0 J 1 0 r~
y

B la c k  D. - J - J - - — — 5 —

B u lg  Brown - - - - J 5 - J J n;
B u lg  Red - — - — J J 5 J 4 4
G rey I s k a r  - — J — 9 - - - 5 -

The r e t i n o l  c o n te n t w as d e te rm in e d  a f t e r  th e  c o l o r i m e t r i c
m eth o d  o f  C a r r - P r i c e  ( 1 0 , 1 1 ) .  
l i b t a t e d  c u rv e .  A l l  d a t a  w ere  
m eth o d  o f  M e rk u r ie v a ,  w h i le  r

fh o  c a l c u l a t i o n s  w ere  made on c a  
b i o m e t r i c a l l y  t r e a t e d  a f t e r  th e  

e l i a b i l i t y  o f  th e  d i f f e r e n c e  w as
e s t a b l i s h e d  a f t e r  t h e  t a b l e s  o f  S tu d e n t  ( 1 2 ) .

ff2 Su3k  S_an d_D i s c u s s i  on •

Mean s l a u g h t e r  w e ig h ts  an d  m ean w e ig h t  o f  l i v e r s  
c a l v e s  b y  b r e e d s  an d  age  g ro u p s  a r e  g iv e n  i n  t a b l e  4 .

fro m  th e  
Prom th e

d a t a  g iv e n  i n  tab ^ .e  4 i s  s e e n ,  t h a t  h i g h e s t  s l a u g h t e r  w e ig h t
an d  h i g h e s t  w e ig h t  o f  l i v e r  h av e  th e  
fro m  th e  b r e e d s  " B u lg a r i a n  S im e n ta l"

c a l v e s  t o  18 m o n th s  o f  ago 
" B la c k  s p o t t e d  D u tc h " , and

" B u lg a r i a n  B r own' *.

On t a b l e  J  a r e  g iv e n  th e  r e s u l t s  f o r  th e  q u a n t i t i e s  r e t i n o l  
i n  l i v e r  i n  a c c o rd a n c e  w i t h  b r e e d ,a g e  an d  s e x .  I n  a l l  b r e e d s  I s
n o te d  d e c r e a s e  
m o n th s o f  a g e .

i n  th e  v i ta m in e  c o n te n t  w i th  th e  a n im a ls  o f  1 8  

H ig h e s t  v ita m in ©  c o n te n t  i s  n o te d  w i th  a n i m a l s
.£?

0  J-

1 2  an d  1 J. m on ths o f  a g e . ( f i g  1 ) .

V e ry  low  i s  th e  r e t i n o l  c o n te n t  i n  l i v e r s  o f  6 m on ths o ld  
c a l v e s  fro m  th e  " B u lg a r i a n  S im e n ta l"  b re e d *  w h ic h  c a n  b e  e x p la^ 
n e d  w i th  a l t e r a t i o n  o f  t h e  f e e d in g  r e g im e .

The m ean q u a n t i t y  o f  r e t i n o l  fo u n d  i n  l i v e r s  o f  c a l v e s  i 11
a c c o rd a n .c e  
th e  l i m i t s

w i th  a g e , w i th  th e  d i f f e r e n t  b r e e d s  an d  s e x  
o i 1 2 J9 7  t o  27 217 I . U b t o  100 g  g r e s h  l i v e r

i s  w i t h ! 11 

( f i g  2)*
I n  o t h e r  o u r  i n v e s t i g a t i o n s  ( 1 J )  w i t h  a n im a ls  o f  12 t o  18

m o n th s o f  ag e  fro m  d i f f e r e n t  b r e e d s we h av e  fo u n d , t h a t  w i th
a n im a ls  r e a r e d  an d  f e d  u n d e r  d i f f e r e n t  r e g im e s ,  th e  r e t i n o l  oo# 
t e n t  i n  th e  l i v e r  v a r y  b e tw e e n  th e  l i m i t s  o f  9 6 6 0  t o  2 7 J J 7  I #[T’ 
t o  1 0 0  g  f r e s h  l i v e r 0
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'T able

B re e d

B .S . m
fra

B l.D .m
f m

B .B r.m
fm

B .jft.m 
fm

B e l .  El
fm

1 m onth 6 m o n th s 12 m onths 15 m onths 18 mo n th s

S I  w g h t /
l i v e r
w gh t

S I  w g h t /
l i v e r
w ght

S I  w g h t/
l i v e r
w gh t

S I  w g h t /
l i v e r
w ght

31 w g h t/
l i v e r
w ght

2 7 ,9  0 ,7 8 7 9 3 ,0  2 , 3 8 1 9 7 ,0  4 ,3 8  
1 7 4 ,4  4 ,1 5

2 3 4 ,2  4 ,4 5
2 2 3 , 0  5 , 1 2

2 9 3 .7
2 7 8 .8

5 ,3 3
5 ,0 2

1 1 7 ,6  3 , 3 9 1 8 1 ,6  4 ,2 2 — _ 2 3 0 ,4 5 ,2 1
- — — 1 3 5 ,4  3 ,7 9 , T 2 8 0 ,0 4,96

4 ,4 61 6 2 , 2  3 , 9 4 1 7 9 ,6  3 ,6 0 2 3 4 ,6

-  - — —
1 7 3 ,0  4 ,0 6  
1 4 7 ,4  3 ,5 6

2 1 1 ,8  4 ,8 7  
1 8 1 ,4  3 , 9 2

2 4 7 ,0
2 1 6 ,7

4 ,4 6
4 ,9 3

— —
8 9 ; 2  2 , 7 3 1 4 2 ,0  3 , 4 3 — _ 2 3 7 ,6 4 ,9 5

v a lu e s  f o r  r e t i n o l  i n th e  l i v e r  v a r y  a c c o rd in g t o  l i v e  w e ig h
oiie j.eed. r a t r  on o f  th e  a n im a ls  wasa n a  a g e ,  on c o n d i t i o n  th a i

u n c h a n g e d , w i th  f e e d i n g  th e  a n im a ls  w i th  b a la n c e d  r a t i o n s  d u r in g
■che d i f f e r e n t  s e a s o n s  o f  t h e  y e a r ,  th e  r e t i n o l  c o n te n t  i n  th e
l i v e r  i s  a lm o s t  th e  same w i th  th e  d i f f e r e n t  b r e e d s  an d  a g e s .
" ~ t ‘a t n e  ¿ ro w in g  o f  t h e  c a r v e s ,  t h e  q u a n t i t y  o f  r e t i n o l  t o  g r
t i s s u e  i n  th e  l i v e r  c h a n g e s .  T h is  i s  m ost e x p r e s s i v e l y  s e e n  w ith
s i x  m o n th s o ld  a n i m a l s .P o s s i b l y  i n  t h i s  ag e  b o d y  g ro w in g  an d  de
v e lo p m e n t o f  th e  a n im a l s ,  an d  a l s o  f o r  t h e  l i v e r ,  i s  m o st i n t e r  
s i v e .

B re e d

r . 3 r . n  
fm

B .B . Ei 
fm

1 m onth  

12597

26391

12 m o n th s

13949
11039
2 7 4 5 2

35542
19972
20374
20374
28645

______ Table__5.i

15 m enons j-8

23796
3 0 5 6 C

25402

25439
2 6 3 5 3

o P ̂  4
rc\ 1

193' j2

7  »7: ; p

P e r  a l l  g ro u o s  P 0 .0 1u , u r  t o  0 ,0 0 1  i n - . 1 ls or +0 , 0 0 2  to + y 5n- 
- 0 , 0 3  t o  -  G* oy
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L i o e r a c u r e .

1 . r a r  n s  L o, vri t  amane A and. A nim al H e a l th  T h e s e s , H an n o v er H o c h sc h u le  
3 2 , 1942

2 0I,Ioore To an d  J*E «P ayne -  B io c h e m .J . ,3 6 ,3 4 ,1 9 4 2  
3 » S im ó la  P .E o  -  Suomen K e m i s t i l e k t i , A 8 ,4 ,  1943 
4 * N a k o n ec h n y i IT. -M yasnya  I n d u s t r i a ,  2 7 , 3 , 1956
5 » h a t t  B .K . an d  A * L .M e r r i l l  -  C o m p o s it io n  o f  P ood , R a w ,P ro c e s s e d , 

P r e p a r e d  -  A g r. H andbook K° 8 , 1950 
6 « S c h \v e ig e r t  B . S . , B .Y .P ay n e  -  A m erican  u e a t  I n s t i t u t e  P o u n d a t io n

B u l l e t i n  IT0 30» 195 O

7 » S t e r l i n g  O t to  -  D ie  P le is c h g e w in n u n g  -  E r s t e  A u f l .  H ans H olzm an 
V e r la g ,  B ad V o r i s c h o f e n ,  1965

Ö .A n t i l a  P» an d  P .P . I T i i n i v a a r a  -  E in ig e  U n te rs u c h u n g e n  ü b e r  den  
ITahrung d e s  P l e i s c h e s .  X II  E u ro p e a n  M e e tin g  M eat Hes« 
v T o rk e rs , S a n d e o r d , i 96 0

9 « X i s l a i t i s  L . , S t e i n f e l d  M .J . an d  A .Y .S ie d l e r  -  J .P o o d  S c .
27» 4 5 9 , 1 9 6 2

lO .C a r r  P .H . and  P .A .P r i c e  -  B io c h e m .J .2 0 ,4 9 7 ,1 9 2 6  
H . iT e s to r o v  IT. and  IT. K0 3 o n h a ro v a ,17.X i r d j  i e v a  -  A S tu d y  o f  th e

o f  R e t i n o l  an d  T h ia m in e  i n  th e  l i v e r s  o f  up t o  f i v e  
m o n th s o ld  Lam bs. XVI E u ro p e a n  M e e tin g  M eat R e s .
W o rk e rs , V a r n a , 1 9 7 0

1 2 «M erkure v a  E.K» -  B io m e t r ia  v  Z iv o tn o v o d s tv e ,M o s k v a , 1964
l3 .K o (jo u h a ro v a  IT. an d  IT .lT esto ro v  -  S t u d i e s  on th e  C o n te n ts  o f

C o n r

R e t i n o l  i n  C a l f  L iv e r s  S to r e d  U nder D i f f e r e n lt  Tempe
r a t u r e s  an d  P e r i o d s  o f  Time -  XVII E u ro p e a n  M e e tin g  
M eat R e s . c o r k e r s ,  B r i s t o l ,  1971
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