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Summary 

Experiments were conducted to determine the effect of 

t a n n i c  a c i d  o r  t a n n i n  ( f r o m  s o r g h u m  g l u t e n  f e e d )  o n  

incidence of  leg abnormalit ies  in broiler chicks fed low and 

high calcium : phosphorus ratios.  

Exper iment  1  was  2x2  factor ia l  arrangement  ut i l iz ing 

0.8 : 0.3 and 2 : 0.9 Ca : P ratio without and with 0.5% tannic 

ac id .  35% of  the  chicks  f ed  the  d ie t  conta in ing  low  Ca :  P 

ratio with 0.5% tannic acid showed leg abnormalities whereas the 

incidence of leg abnormalities was eliminated by widening Ca : 

P ratio in the presence of tannic acid. In experiment 2 the same 

Ca :  P ratio  of  experiment 1  with 0.1% tannin sh owed leg 

abnormal i t ies .  The inc idence  of  leg  abnormal i t ies  w as 

reduced to 6% in chicks given high Ca : P ratio with tannin.  

Neither widening Ca : P ratio nor adding tannic acid or 

tannin had signif icant effect on tibia ash or t ibia Ca, P, Mg,  

Mn,  Zn and Cu content.  Results  of  this  study indicate that  

widening Ca : P ratio counteracts the adverse effect of tannin 

in legs of  broiler chicks.  



Introduction 

S o r g h u m  i s  t h e  m a i n  c e r e a l  c r o p  u s e d  i n  p o u l t r y  

f e e d i n g  i n  t h e  S u d a n .  I t ' s  u s e  i s  f a c e d  b y  p r o b l e ms  s u c h  a s  

poor  per formance  and leg prob lem;  only h igh  tannin  sorghum 

p r o d u c e s  t h e s e  a d v e r s e  e f f e c t s  o n  p o u l t r y .  M o s t  o f  t h e  

l i t e r a tu re  pe r t a in ing  to  the  u se  o f  so rghu m g r a in  in  pou l t r y  

f eed ing  and  t r i a l s  conduc ted  to  ove rcome  the  nega t ive  e f fec t s  

o f  s o r g h u m  t a n n i n s  o n  b r o i l e r  l e g s  h a ve  b e e n  r e v i e w e d  b y  

Gualt ier i  and Rapaccini  (1990).  

The present  s tudy was conducted to  reverse  the adverse  

e f f ec t  o f  t ann in s  on  b ro i l e r  ch icks  l eg s  by f eed in g  d i f f e ren t  

calcium :  phosphorus rat ios .  

Materials and Methods  

I n  b o t h  e x p e r i m e n t s  t h r e e  r e p l i c a t e  o f  5  m a l e  

c o m me r c i a l  b r o i l e r  t y p e  c h i c k s  ( Lo h ma n )  w e r e  o f f e r e d  e a c h  of  

the  tes t  d ie ts  a t  1 -day o ld  o f  age  fo r  a  4 -week  per iod .  

Exper iment s  we re  des igned  as  a  fac to r ia l  a r rangement  

i n v o l v i n g  t w o  r a t i o s  o f  c a l c i u m  a n d  p h o s p h o r u s  a n d  t w o  

l e ve l s  o f  t ann in  e i the r  a s  t ann ic  ac id  adde d  to  a  ma ize  bas a l  

d i e t  o r  t a n n i n  f r o m  s o r g h u m  g l u t e n  f e e d  ( S G F ) .  T h e  

c o mpo s i t i on  o f  t he  ba s a l  d i e t s  u se d  i n  t he s e  ex pe r i me n t s  i s  

shown in  Tab le  1 .  A  common ba tch  of  ingred ien t s  was  u sed  in  

a l l  exper iments .  D ica lc ium phospha te  was used  to  a l ter  Ca  :  P  

r a t i o  i n  t h e  d i e t s .  T h e  b i r d s  w e r e  h o u s e d  i n  p e n s  i n  a  d e e p  

l i t ter  pou ltry house and offered feed and water  a d  l i b i t u m .  

A t  the  end  of  the  4 -week  exper imenta l  per iod  the  b i rds  

were  examined  fo r  leg  abno rma l i t i es  b y sub jec t ive  eva lua t ion  



                                                         

Table  1 :  Composi t ion  of  Exper imenta l  Die ts .  

Ingredients (%) Basal diet Expt. 11 Basal diet Expt.  2 1  

Maize 61.3  27.3  

Soybean meal 35.0  5.8  

Sesame oi l  1.5    

Dicalcium phosphate 0.3    

Oyster  shell  1.5  1.0  

Salt 0.3  0.3  

Vitamin & mineral 

premix 0.1 

 

0.1 

 

Sand.   5.5  

Sorghum gluten feed   60.0  

 100  100  

Determined analysis     

Dry matter (%) 94.6  95.1  

Crude protein (%) 22.3  20.8  

Calcium (%)  0.8  0.8  

Phosphorus (%) 0.5  0.6  

Copper (mg/kg) 15.4  15.1  

Zink (mg/kg) 62.4  65.0  

Manganese (mg/kg) 846.0  822.0  

Magnesium (mg/kg) 2850.0  2840.0  

Phytic acid (%)  0.15  0.69  

Calculated energy     

(MJ/kg) 12.6  12.6  

1: Ca : P ratio of the diets were altered  by addition of 

dicalcium phosphate .  

 



of each bird, only birds showing medium or severe degree of 

b o w i n g  w e r e  c o n s i d e r e d  a b n o r m a l .  T h e n  t h e  b i r d s  w e r e  

weighed weekly,  feed intake was recorded weekly.  And three 

birds were slaughtered at the end of  the experiment.  The left 

tibia was removed for bone ash and minerals determination. 

Chemical  composit ion  of  the basa l  d ie ts  and t ib ia  ash were 

determined according to procedures of Association of Official 

Analyt ica l  Chemis ts  (1980) .  Manganese ,  magnes ium,  z inc ,  

copper and calcium content of the experimental diets and tibia 

a s h  w e r e  a s s a y e d  i n  t r i p l i c a t e  u s i n g  a t o m i c  a b s o r p t i o n  

s p ec tr oph o to me tr e  mo d e l  P er ki n  E l me r  23 80 .  T ann i n ,  a s  

c z i t e c h i n  e q u i v a l e n t ,  o f  s o r g h u m  g l u t e n  f e e d  a n d  t h e  

experimenta l  diets  was determined by the method of  Price et al. 

(1978).  Phytic acid content of  the experimental  diets  was 

determined by the method described by Wheeler and Ferrel 

(1971). 

Experiment 1:  

T h i s  e x p e r i me n t  w as  2 x 2  f a c t o r i a l  a r r a n g e me n t  o f  

treatments uti l iz ing 0.8  : 0.3  and 2 : 0 .9  Ca :  P ratios ,  0 and 

0.5% tannic acid. 

Experiment 2:  

Sorgum g lu ten  f eed  w as  used  a t  60% as  a  source  o f  

tannin (0.1%).  Ca :  P ratios  were the same as described for 

experiment 1.  

D ata  ob ta ined  w ere  s ta t i s t i ca l ly  ana lysed  us ing  2x2  

factor ia l  arrangement  to  detect  tannic  acid ,  tannin ,  Ca :  P  

ratio and interaction effects (Little and Hills,  1978).  



 

 

Results and Discussion  

T h o u g h  n o t  p r e s e n t e d  h e r e i n  t h e  g r o w t h  d e p r e s s i o n  

obse r ved  in  ch i cks  f ed  d ie t s  w i th  t ann ic  ac id  o r  t ann in  was  

a l levia ted  by widen ing  ca lc ium :  phosphorus  ra t io .  

Leg  abnormal i t ies  repor ted in  exper iment  1  and  2 were 

c h a r a c t e r i z e d  b y  b o w i n g  o f  t h e  l e g s  w i t h  a  s w e l l i n g  o f  t h e  

hock  jo in ts .  S imi la r  anomal ies  were repor ted in  bro i le r  ch icks f ed  

h i gh  t a nn in  so rg hu m ( A r ms t r o ng  et al., 1973 ; R os t an go  et al., 

1 9 7 3 ;  E l k i n  et al., 1 9 7 8  a n d  G i l e s ,  1 9 8 1 ) .  R e s u l t s  o f  

experiment 1  are presented in  Table  2.  The incidence of leg 

a b n o r m a l i t i e s  i s  h i g h  a m o n g  c h i c k s  g i ve n  l o w  C a  :  P  w i t h  

0 .5% tann ic  ac id.  On the  o ther  hand,  ch icks  g iven  low Ca  :  P  

ra t io  wi thout  tann ic  ac id  exh ib i ted  no  leg  prob lems.  

Results of experiment 2 are shown in  Table 3.  The high 

inc idence  of  leg  abnormal i t ies  observed  in  exper iment  1  was  

s u c c e s s f u l l y  r e p r o d u c e d  i n  e x p e r i m e n t  2 .  N o  l e g  p r o b l e m s  

w e r e  n o t e d  i n  c h i c k s  g i v e n  l o w  a n d  h i g h  C a  :  P  w i t h o u t  

t a n n i n .  C h i c k s  g i v e n  h i g h  C a  :  P  r a t i o  w i t h  0 . 1 %  t a n n i n  

exh ib i ted  a  low number  o f  leg  prob lems than  those  g iven  h igh Ca 

:  P  ra t io  wi th  0 .5% tann ic  ac id  ( expe r iment  1 ) .  T ib ia  a sh  v a l u e s  

a n d  m i n e r a l  d e t e r m i n a t i o n  o f  c a l c i u m ,  p h o s p h o r u s ,  z i n c ,  

c o p p e r ,  m a g n e s i u m  a n d  m a n g a n e s e  r e v e a l e d  n o  

d i f f e r e n c e  b e t w e e n  t a n n i c  a c i d  a n d  t a n n i n  c o n t a i n i n g  d i e t s  

and  the  con t ro l  (Tables  2  and  3) .  

T hese  s tud ie s  show t ha t  w iden ing  C a  :  P  r a t io  r educe s  

l e g  ab no r ma l i t i e s  a s so c ia t ed  w i th  f ee d ing  t an n in  t o  b ro i l e r  

chicks.  

Increasing P level was observed to exert a s imilar effect  

( I b r a h i m  et al., 1 9 8 8 ) .  T h e  i n s i g n i f i c a n t  d i f f e r e n c e  i n  t i b i a  

a s h  v a l u e s  a n d  i t s  m i n e r a l  c o n t e n t  i n d i c a t e s  t h a t  t h e  l e g  



Table  2 :  Effect  o f  the  d ie ta ry t rea tments  on t ib ia  ash  and minera ls  con ten t  ( in  mg/kg) .   

Experiment  1 .  
 

Diet Calcium : Phosphorus 'Tannic Incidence of leg 

aid abnormalities 
Tibia  

ash % 

Ca 
P Mn Mg Zn , Cu 

-g mg/kg mg/kg mg/kg mg/kg  

(A)  Low (0.8 : 0.3) 0.0 0.0 38.3 383.0 ! 175.4 84.5 0.028 0.416 0.014 

(B)  Low 0.5 35.0 36.9 368.0 175.8 84.5 0.028 0.416 0.014 

(C)  High (2 : 0.9) 0.0 0.0 38.4 383.6 176.8 84.5 0.028 0.416 0.014 

(D)  High 0.5 0.0 39.7 379.0 176.6 84.5 0.028 0.416 0.014 

 ± SEN,1  2.99 1.69 19.4 1.2 0.03 0.0 0.00 0.001 

 Sours of variation, level of          

 significance ** ns ns ns ns ns ns ns ns 

 Calcium : Phosphorus (Ca: P) ** ns ns us ns ns ns ns ns 

 Tannic Acid (TA) ** ns ns ns ns ns ns ns ns 

 
•Ca : Px TA  

         

** Significant at 1% . ns Not significant at 5% 
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Table  3 :  Effect  o f  the  d ie ta ry t rea tments  on t ib ia  ash  and minera ls  con ten t  ( in  mg/kg) .   

Experiment  2 .  
 

Diet 

(-----: 

# Calcium : Phosphorus sTannic! Incidenceof leg! Tibia 
aid abnormalities  ash % # 

Ca P Mn 

mg/kg mg/kg 

Mg  

mg/kg 

Zn Cu 

mg/kg mg/kg 

(A) Low (0.8 : 0.3) 0.0 0.0 38.3 382 175.7 84.5 0.028 0.415 0.013 

(B)  Low 0.1 13 39.7  3% 175.3 , 84.5 0.028 0.415 0.014 

(C) 
High (2 : 0.9) # 0.0 

0.0 38.4 383 176.7 84.5 1 0.028 0.416 0.014 

(D) !High 0.1 6 40.1 f 401 176.1 84.5 0.028 0.416 0.014 

 ± SEM 2 1.69: 16.9 0.6 0.8 0.0003 00002 0002 

 Sources of variation, level of 1         

 *nificanoe ** ns S ns # ns ns ns ns s ns 

 Calcium: Fliosphoms (.Cli.: F) ns ns ns ns ns  ns ns s ns 

 Tannic Acid (TA) s ns ns ns ns ns ns ns ns  

 Ca: Px TA 1         

 

** Significant at 1% . ns Not significant at 5% 
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abnormalities observed in chicks fed tannic acid or tannin are 

not a result of tannins interfering with bone mineralization. A 

similar conclusion was drawn by Elkin et al., (1978) and Giles 

(1981).  Since tannin did not affect bone mineralization it is 

possible  to  assume that the leg problems occurred as a  result  o f  

changes in  the  organic matr ix  of  bones.  The mechanism 

through which widening Ca : P ratio counteracts the effect of 

tannin in broiler legs need to be resolved.  
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