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THE EFFECT OF FEEDINC SINGLE CELL PROTEIN (SOP) ON SOME 

PHYSIOLOGICAL ASPECTS IN  BROILERS
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L e c tu r e r ,  A nim al S c ie n c e  D ep a rtm e n t» C o lle g e  o f  
A g r ic u l tu r e ,U n iv e r s i+ y  o f  B a g h d a d ,( I r a q )

S oybean m eal was r e p la c e d  c o m p le te ly  by e th a n o l  y e a s t  (SCP) a t  a r a t e  o f  10$ in  
t o i l e r  d i e t  a t  d i f f e r e n t  s t a g e s  o f  an  8-v;eek e x p e r im e n ta l  p e r o id  n am ely , th e  f i r s t  

weeks (g ro u p  2 ) , l a s t  4 w eeks (g ro u p  4 ) , and th e  e n t i r e  p e r o id  (g ro u p  3 ) , w h ile  th e  
C on tro l (g ro u p  1) d id  n o t  r e c e iv e  t h e  y e a s t .  The e f f e c t s  o f  th e  y e a s t  w ere s tu d i e d  o. 
" °dy w e i g h t , l i v e r  and h e a r t  w e ig h ts  a s  p e r c e n ta g e s  o f  body w e ig h t ,  and th e  packed  
Cell  volum e (PCV) :

y Body w e ig h t in c r e a s e d  s l i g h t l y  i n  g ro u p s  ( 2 ,3 ,4 )  a s  com pared w ith  g ro u p  ( 1 ) .  
^ e r e a s  m a les  w ere s i g n i f i c a n t l y  h ig h e r  th a n  fe m a le s  ( P < 0 .0 1  ) .
"  Uel a t i v e  w e ig h t o f  l i v e r  was h ig h e r  i n  g roup  (3 )  a s  com pared w ith  g roup  ( l )

 ̂ P <P*01 ) ,a n d  fe m a le s  s u rp a s s e d  th e  m a le s  i n  t h i s  a s p e c t  ( P <[0.05 ) .
R e la t iv e  w e ig h t o f  h e a r t  d id  n o t  e x h i b i t  s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  th e  

S roups .B u t fe m a le s  had  h ig h e r  v a lu e s  th a n  m a les  ( P <^0.01 ) .
Gr°up  (3 )  had  s i g n i f i c a n t l y  h ig h e r  (PCV) v a lu e  th a n  th e  g ro u p s  (1 and 2 ) .

INTRODUCTION

S in g le  c e l l  p r o t i e n s  (SCP) w ere r e c e n t l y  a c c e p te d  w id e ly  a s  a  p r o t e i n  supplem ent 
P o u l t r y  d ie t s .T h e  l i t e r a t u r e  r e v e a l s  c o n t r a r y  r e s u l t s . a s  t o  th e  e f f e c t  o f  (SCP)

in

n body w eig h t„T h e  f a c t o r s  i n f lu e n c in g  su c h  e f f e c t s  in c lu d e  th e  k in d  o f  (3CP) u s e d ,

it uVnik e t  £ tl. 1981; B o r n s te in  e t  a l .  1981) , i t s  c o n te n t  i n  th e  d i e t  and th e  tim e  o f
a p p l i c a t i o n  (  A lw ash e t  a l . 19345 Umunt and R u z ic k a ,1 977 )• S tu d ie s  c a r r i e d  o u t b j

fe'"6^ 0 iUĴ  Acain0vic ^ 9 7 6 )  have s h o rn  r e d u c t io n  i n  l i v e r  w e ig h t a s  a  r e s u l t  o f
in g  m e th an o l grown b a c t e r i a l  p ro te in .T h o u g h  th e  t r e a tm e n t  had  no s i g n i f i c a n t

£ e c t  011 th e  r e l a t i v e  w e ig h t o f  l i v e r  ($  o f  body w e ig h t)  on th e  o th e r  h an d ,
r “ S ta in  e t  a l . ( l 9 8 l )  c la im e d  c o n t r a r y  r e s u l t s  p e r t a i n i n g  to  t h e  e f f e c t  on  th e  

rel-. - —  —

:hd
at i v e  w e ig h t o f  l i v e r .A s  th e  s t u d i e s  on th e  e f f e c t s  o f  (SCP) on b lo o d  c o n s t i t u e n t .

v P a r t i c u l a r l y  p ack ed  c e l l  volum e and h e a r t  w e ig h t a r e  v e ry  l i m i t e d , t h e  p r e s e n t  
Waa u n d e r ta k e n  to  i n v e s t i g a t e  th e  e f f e c t s  o f  th e  e th a n o l  y e a s t  i n  th e  d i e t  o f  

^■Bers upon  th e  b o d y , l i v e r  and h e a r t  w e ig h ts  and p ack ed  c e l l  volum e i n  b r o i l e r s .
MATERIALS AID METHODS

Ih ^  i n v e s t i g a t i o n  was c a r r i e d  o u t a t  th e  P o u l t r y  F a rm ,T e c h n ic a l  A g r i c u l t u r a l
i i u t e ,B a g h d a d . I t  in c lu d e d  (80 ) (ISA ) b r o i l e r  ch ic le s  a t  one day  o ld ,¡and  r e a r e d

• 8 w eeks o f  a g e .B r o i l e r s  w ere d iv id e d  in to  f o u r  e q u a l  g ro u p s  ( 1 ,2 , 3 ,4 )  ea ch  o f
Pich

d iv id e d  i n t o  tow  r e p l i c a t e s  o f  f i v e  b r o i l e r s  e a c h .A l l  b r o i l e r s  were r e a r e d  in
was d iv id e d  in to  tow  s u b -g ro u p s  (b a se d  on s e x ) ,a n d  e a c h  o f  th e s e  su b -g ro u p s

(1 °  h r o i l e r s / m  ) .T he com ponents o f  th e  d i e t  end i t s  c o n te n t  o f  c ru d e  p r o t e i n  

gj, m etabo l i z a b l e  e n e rg y  a r e  shovm in  t a b l e  ( 1 ) . D ie t s  g iv e n  to  v a r io u s  e x p e r im e n ta l  

ethUPa Were a^ ' u s te d  to  llave a p p ro x im a te ly  e q u a l  c a l o r i c  and p r o t e i n  c o n t e n t s .  The 
an° l  y e a s t  was in c o r p o r a t e d  to  f u l l y  r e p la c e  so y b ean  m eal i n  th e  d i e t  and a t  a



r a t e  o f  1 0 # . G roups ( 2 ,4 )  and (3 )  r e c e iv e d  th e  y e a s t  i n  t h e i r  d i e t s  d u r in g  th e  f irS  
4 w e e k s ,th e  l a s t  4 w eeks and th e  e n t i r e  8 weeks o f  th e  f e e d in g  t r i a l  r e s p e c t i v e l y .  
W hile g roup  (1 )  r e c e iv e d  no y e a s t  i n  i t s  d i e t .B o th  f e e d  and w a te r  w ere p ro v id e d  - 
ad l i b i t v u n .B r o i l e r s  w ere r e a r e d  i n  c lo s e d  h o u se  u n d e r  optimum c o n d i t io n s .w h e r e  ^  
i n f r a r e d  b ro o d e r s  w ere u se d  and te m p e r a tu re s  d id  n o t  ex ceed  3 2 ,2 9  and 26 0 d u r in g  
th e  f i r s t , s e c o n d  and t h i r d  w eeks r e s p e c t i v e l y . T h e r e a f t e r  i t  k e p t  c o n s ta n t  a t  23 •
C o n tin u o u s  l i g h t  was u s e d .A l l  b r o i l e r s  w ere v a c c in a te d  a g a in s t  N ew ca stle  d i s e a s e  
7 and 21 d ay s  o f  age.N o m o r t a l i t y  was o b se rv e d  d u r in g  th e  e n t i r e  e x p e r im e n ta l  Ps 
a t  th e  end o f  w hich  b lo o d  was ta k e n  from  th e  combs o f  b r o i l e r s  by h e p a ra n iz e d  
c a p i l l a r y  tu b e s t^ B a c k e d  c e l l  volum e o f  th e  b lo o d  was d e te rm in e  by th e  m ethod 
recom ended by Jo h n so n  ( 195 5 ) . a f t e r . t h a t  t h e  b r o i l e r s  w ere i n d i v i d u l l y  w eighed  an 
k i l l e d  by c e r v i c a l l  d i s l o c a t i o n . I d v e r s  and h e a r t s  w ere rem oved and w eighed .T he 
w ere a n a ly s e d  by th e  co m p le te  ran d o m ized  d e s ig n  (CRD) ( S t e e l  and T o m e  1 9 7 1 cei  
D uncans new m u l t ip le  r a n g  t e s t  (1955) was a p p l ie d  t o  t e s t  th e  s i g n i f i c a n t  d i f f e r

b e tw e en  m eans. *#
*Techno-Bxport-Czechoslovakia» Techcolor,W.Germany

RESULTS AND DISCUSSION

As i t  c a n  be s e e n  from  t a b l e  2 m a les  i n  g ro u p s  2 ,3  and 4 d is p la y e d  n o n - s i g n i f ^  
a n t  in c r e a s e s  i n  t h e i r  w e ig h ts  o v e r  th e  c o n t r o l s  (g ro u p  1 ) . A lth o u g h  fe m a le s  i n  s  
3 and 4 w ere h e a v ie r  and th o s e  i n  g roup  2 w ere l i g h t e r  th a n  th e  c o n t r o l s  i n  ^
w e ig h ts ,  th e  d i f f e r e n c e s ,h o w e v e r ,w e re  n o t  s i g n i f i c a n t .S u c h  r e s u l t s  a r e  i n  
w ith  th o s e  found  by Rowland and B a k e r (1977) .Gmunt and R uziclca (1977) .H e n c e ,tl1 ^ 0I 
u se d  th e  same s o u rc e  o f  p r o t e i n  u t i l i z e d  i n  th e  p r e s e n t  in v e s t ig a t io n ,n a m e ly  e 
y e a s t  i n s t e a d  o f  so y b ean  m e a l. S uch n o n - s i g n i f i c a n t  ch a n g es  i n  l i v e  w e ig h t due c* 
d e e d in '  e f - '^ n o l y e a s t  in s t e a d  o f  so y b ean  m eal may be a t t r i b u t e d  to  th e  la c k in g

c o n v e r s io n  e f f i c i e n c y  o f  th e  h ird s (B o rn s te i> > , 1 >--.1 > •

.R e s u l ts  o b ta in e d  a l s o  r e v e a l  t a u t  m a le s  w ere s i g n i f i c a n t l y  heavier th a n  fe m a le s  , 
' e a c h - e x p e r im e n ta l  g ro u P (P < 0 .C 1 ) .  Such f in d in g  c o n f irm s  th o s e  a t t a i n e d  by t *  ^

^ ^ « 0«  S K S J i ^ i S r e  l i v e r  * was s '  

i c a n t  and i n  f a v o r  o f  th e  fe m a le s  ( P < 0 . 0 5 ) ( t a b l e s  3 and 4 ) .  V ih e re a s .th e  e f f e c t  ^
t r e a tm e n t  i n  g ro u p  3 a t t r i b u t e d  to  a h ig h ly  S  ^
th e  r e l a t i v e  w e ig h t o f  l i v e r .  S uch  in c r e a s e  c o u ld  he due to  f e e d in g  th e  e t n u  ^
o v e r  th e  e n t i r e  8 w eeks o f  th e  t r i a l , o n  th e
l i g i b l e  d i f f e r e n c e s  from  th e  c o n t r o l  i n  r e l a t i v -  w e ig h t o f  1 
h o w e v e r ,a re  i n  ag reem en t w ith  th o s e  r e p o r te d  by B o r n s te in  e t  a l . ( 1 9 8 l ) .
S im i la r ly ,w e ig h t  o f  h e a r t  was a f f e c t e d  by se x  i n  t r e a tm e n t s  and i n  f a v o r  o f  * i f i c ^ .  
e s ( P < O .O l ) .  ’w h e re a s , d i f f e r e n c e s  b e tw een  t r e a tm e n ts  m  t h i s  a s p e c t  la c k e d  6 -  
.  ( t a b l e s  3 and 4 ) .  S in c e  th e  p r e s e n t  i n v e s t i g a t i o n  was c a r r i e d  o u t b e f o r  
^ 2  a t L i n e i  = . » a l  p u r i t y ,  th e  e f f e e t  o f  ee*  «  O T  v a lu e
s i g n i f i c a n t .  H ence, (PCV) v a lu e s  a r e  a p p r e c i i ib ly  i n n u e n c e d  by t l ^  m a le^ se ^ ^  ^  tb0 
( G i l b e r t , 1 9 6 9 ). On th e  o th e r  h a n d , g roup  3 e x h ib i t e d  a  s i j n i
(PCV) v a lu e  o v e r  th e  c o n t r o l s ( P  < 0 .0 5 ) •  o f  -
R e s u l t s  o b ta in e d  h e r e  su g g e s t  t h a t  e th a n o l  y e a s t  may he u se d  a s  a  good  s o u r  
p r o t e i n  i n  b r o i l e r  d i e t s  and a t  o f  10# w ith o u t d e t r i m e n ta l  e f f e c t s  on boay

l i v e r  and h e a r t  w e ig h ts  and (PCV).
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TABLE 1 -D ie t u se d  and t h e i r  r e s p e c t i v e  c a l c u l a t e d  

c o m p o s itio n  ( fi )

^Sredients

^i z e

V t  
S l e y  

C f  Bran 
P ¿  6atl I£oal 
i r mix 
0 me Stone
S » o n  06
Bthr

S a l t
Y e a s t

S t a r t e r  D ie t F i n i s h e r  D ie t

C o n tro l T re a tm e n ts C o n tro l T re a tm en t

3 0 .0 3 0 .0  • 30.0 3 0 .0
2 7 .6 2 7 .6 2 5 .6 2 5 .6

3 -0 3 .0 3 .0 3 .04 .0 4 .0 4 .0 4 .02 6 .0 16 .0 2 8 .0 18 .0
8 .0 8 .0 8 .0 8 .0
1 .0 1 .0 1 .0 1 .00 .4 0 .4 0 .4 0 .4
— 1 0 .0 — 1 0 .0

All ---------------------------------------------------------

2^ c hude ü e r ! • IS °? n 1o i iC and I s o n i t r 03en u u s ,K .E  32OO ( i t c a lA g  ) d i e t ,
p r o t i e n  (G.P;. The r e q u ir e m e n ts  w ere according to  N.R.C.(1977)

Í *  J  I



1‘ABLE 2 -  The e f f e c t  o f  u s in g  e th a n o l  y e a s t  i n  th e  d i e t  on th e  a v e ra g e  body 
w e ig h t ,  l i v e r ,  h e a r t  and p ack ed  c e l l  volum e

T re a tm e n ta ( K ~  S.D )

C h a r a c te r

Body W eight (g )
K ale
Fem ale

L iv e r  W eight (g )
K ale
Fem ale '

H e a r t W eight (g )
K ale
Fem ale

Packed  C e l l  Volume(PCV)/- 
k a le  
Fem ale

1496°* 6 6 .5 1530 ± 8 8 .6 1504 ± 6 8 .5 1526 ± 9 0 .5
1390 ± 9 7 .6 1388 ± 100 1418 ± 3 4 .6 1429 ± 6 1 .5

4 9 . S ± 9 .1 4 8 .5 ± 8 .9 6 4 .5 ± 7 .9 6 0 .0 ± 7 .0
4 8 .5 ± 8 :6 5 2 .6 ± 9 .5 5 9 .9 ± 1 0 .6 6 4 .0 ± 5 .9

9 .1 + 1.1 1 0 .7 ± 2 .0 9 .7 ± 1 .7 9 .6 ± 1 .9
9 .5 ± 1 .0 9 .0 ± 1 .2 10 .9 ± 2 .0 9 .4 ± 0 .9

2 4 .9 ± 3 .6 2 3 .6 ± 2 .0 2 8 .3 ± 3 .8 2 6 .6 ± 2 .5
2 4 .4 ± 4 .1 2 5 .2 ± 5 .1 2 6 .9 ± 2 .9 2 6 .6 ± 4 .0

Keah

151*
1400

^ e e  m a t e r i a l s  and m ethods f o r  t r e a tm e n t  d i s c r e p t i o n

\ e a n  -  S ta n d a rd  d e v i a t i o n

c‘i.'en b r o i l e r s  w ere u se d  i n  ea ch  r e a d in g

• 25»®

TABLE 3 -  A n a ly se s  o f v a r ia n c e  x o r  ooay we i  g ilt \QJ t  ‘"=4.^. y~ wo. j .4 .v c i |i ne a r t e » ? ^ '

a s a  p e r c e n t  from  body v;ei gh t and packed  c e l l volum e (PCV)

S ource D .f
( k . s ) a ____^

o f
V a r ia n c e

Bod^ W eight L iv e r  W eight 
(g )

H e a rt W eight 
(g )

(FCV)'/‘

___

T o ta l  
Se:c(S) 
T r e a t . ( T )

79
1
3

232201 . 2**
3981 .23

1 .1 4 *
4 .1 0 * “

0 .0 4 * *
0 .0 2 47.9°

7,04

13*27^
O Á Ü 3 2 9 4 1 .2 7 0 .3 5 0 .0 3
1ÙTVOT 72 6215 .69 0 .2 8 0 .0 1

a
I. Gun s q u a re

7Í
P < 0 .0 5 ,  i? < 0 .0 1



TABLE 4-  E f f e c t s  o f  se x  and t r e a tm e n ts  on body w e ig h t and r e l a t i v e 1v a lu e s  o f1 i  Trr»V» fmií Vi« nv>4- nv>J aL» J .. 1  i   

C h a ra c te r Kean Sex

®ody W eight (g )
Male 1514a

» Fem ale 140Sb
" Iv e r  V/eight (g )

. Male 5 5 .7 3 .7 1 a
Fem ale

h e a r t  W eight (g )
5 6 .3 3 .9 5 b

K ale 9 .8 0 .6 5 a
Fem ale 9 .7 0 .6 9 b

Packed C e l l  Volume (PCV)?S
Male 2 5 .9

.___Fem ale 2 5 .8

.b 3 .41

2 4 . 68

T re a tm en t

3 .4 7
ib

4 .2 6 4 .1 9
ab

2 4 .4 0 c 2 7 .6 0 a  26 .6 5 ;ab

p e r c e n t  body w e ig h t

l i k e  s u p e r s c r i p t s  w i th in a c l a s s i f i c a t i o n  i n d i c a t e  no s i g n i f i c a n t  d i f f e r e n c e

betw een m eans, o th e rw is e  th e y  d i f f e r  s i g n i f i c a n t l y  (P < 0 .0 5 )

2 - 1 3  i n f l u e n c e of a n t e m o r t e m d i et on e x t r a l o w v o l t a g e e l e c t r i c a l
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iti 0

result' ? „ ? * ? * *  V ”^  the lambs were not suffering from stress that might affect!^reSet . ° o£ the electrical stimulation, and to determine the role of diet, in thé
lvSt (72 . l y i°f ■ ®£f®ct.of electrical stimulation (5 V) the lambs were allowed tc
.'S and 1  1 duri?g wblcb time they were fed a normal diet (hay) and an enriched diet!molasses j.

in i )fandntH dl£ferences (p < 0.01) were found between shear strength (Kramer sheaJ
Kn'bs fed th ? 9d Z 8 / r eSSeu by a taStS Panel for the Simulated and unstimulate'i'-ho , ea the diet of hay. However, no such sionî firanf  ̂-i ____  j _ _  _. _ ,- -- uiic huiiiiuiaLea ana unstimulat

laml-Tc 7 "  naF- However, no such significant differences were detected
•e of riiJ,ed enriched diet of hay and molasses. This suggests the imporlet on the effect of extra low voltage electrical stimulation.




