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INTRODUCTION 

Livestock product ion i n  many c o u n t r i e s  of t h e  world 

e s p e c i a l l y  i n  t h o s e  of  t h e  t r o p i c s  and  s u b t r o p i c s ,  i s  

l i m i t e d  by a  de f i c i ency  of p r o t e i n ,  t h e  key n u t r i e n t  which 

dec ides  t h e  b i o l o g i c a l  a s  wel l  as economic e f f i c i e n c y  of 

animal system a s  a  whole. P r o t e i n  d e f i c i e n c y  i s  p a r t i c u l a r l y  

marked i n  a r e a s  wi th  a  long dry  season when green fodder i s  

l i m i t e d  o r  t o t a l l y  absen t .  Tree fodder  can p l ay  an  important  

r o l e  i n  m i t i g a t i n g  t h e  fodder sho r t age  i n  t h e  d i e t a r y  of 

animals.  

The use  of legume fodders  dur ing  t h e  dry  season has 

r e s u l t e d  i n  a  dramat ic  i nc rease  i n  animal p roduc t ion  i n  t h e  

t r o p i c s  (Stobbs,  1972) which, i n  t u r n ,  encouraged t h e  more 

wide spread  adopt ion of t h i s  technology.  A number of legumes 

a r e  now a v a i l a b l e  f o r  use  i n  t h e  t r o p i c a l  and sub - t rop ica l  

a r e a s  of t h e  world (Hutton 1970, 1974) and among t h e s e  

Leucaena l e u c o c e ~ h a l a  ( s u b a b u l )  h a s  been  g i v e n  g r e a t  

prominance i n  a  p u b l i c a t i o n  i n  t h e  Nat ional  Academy of 

Sciences  (NAS, 1977) .  

Leucaena i s  a n  a r b a r e s c e n t  legume s h r u b  o r  t r e e  

belonging t o  t h e  mimosiaceae. This  legume i s  known va r ious ly  

a s  "Jumbie Bean", "Jumbey" o r  "J imbey" i n  t h e  Bahamas, 

"Lamtoro" i n  Indonesia  and "Koa Haole" i n  Hawaii. (Owen, 



1 9 5 8 ) .  The s p e c i e s  L. l e u c o c e p h a l a  i s  r e p r e s e n t e d  by a 

number of p l a n t  forms ( Jones ,  1979) .  The most wide sp read  i n  

many t r o p i c a l  a r e a s  i s  a shrubby f r e e  s eed ing  form known a s  

"Hawai ian"  l e u c a e n a ,  which t e n d s  t o  b e  woody and  low 

y i e l d i n g .  More p r o d u c t i v e ,  m u l t i  b r a n c h e d ,  s e m i  e r e c t ,  

medium h e i g h t  forms and t h o s e  t h a t  f lower  l a t e r  t h a n  t h e  

Hawaiian, a r e  r e p r e s e n t e d  by t h e  c u l t i v a r s ,  Peru and 

Cunningham. The t a l l ,  e r e c t ,  s p a r s e l y  branched forms,  which  

may a l s o  be grown a s  f o r e s t  t r e e s ,  are r e p r e s e n t e d  by t h e  

" g i a n t "  c u l t i v a r s  K - 8  and  K - 2 8 .  A l l  a r e  p a l a t a b l e  t o  

l i v e s t o c k  and regrow r a p i d l y  a f t e r  c u t t i n g  o r  g raz ing .  

Leucaena grows we l l  i n  a wide range of s o i l s  wi th  t h e  

marked excep t ion  of  ve ry  a c i d  s o i l s  ( w i t h  low base  s t a t u s )  

and water  logged s o i l s ,  arid is particularly well adapLcd Lo 

ca l ca reous  c l a y  s o i l s  (Oakes, 1968; Gray, 1968 and H i l l ,  

1971) .  Once e s t a b l i s h e d ,  it r e q u i r e s  l i t t l e  more f i e l d  c a r e  

t h a n  does n a p i e r  g r a s s .  I t ' s  low moi s tu re  requi rements  and 

t h e  a b i l i t y  t o  r ecove r  a f t e r  d rought ,  ex tend  i t s  u s e f u l n e s s  

t o  l a n d s  n o t  s u i t e d  t o  o t h e r  l egumes .  L i t t l e  o r  no 

f e r t i l i z e r  i s  r e q u i r e d  i n  i t s  c u l t i v a t i o n  (Tahahashi  and 

Ripper ton,  1949 and Singh and Mudgal, 1967) .  

The s p e c i e s  w i l l  grow anywhere i n  t h e  t r o p i c s  and s u b  

t r o p i c s  w i t h i n  a n  annual  r a i n f a l l  range of  500 t o  3000 mm. 

I ts  rhizobium requi rements  a r e  h i g h l y  s p e c i f i c  and a l l  

seeds  must be i n o c u l a t e d .  While a b l e  t o  grow i n  f r o s t y  



c o n d i t i o n s ,  i t s  y i e l d  i s  g r e a t l y  r e d u c e d  a t  low 

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

( Jones ,  1979) .  According t o  him, i n  t h e  wet t r o p i c s ,  y i e l d  

of 20  tonnes  d r y  mat ter /ha/year  have been o b t a i n e d  w i t h  

c rude  p r o t e i n  y i e l d s  i n  excess  of  3  tonnes/ha .  Relwani and 

Rangnekar (1979) observed t h a t ,  it g i v e s  about  1 0 0  tonnes  of  

green fodder  o r  30 t o  35 tonnes  of  d r y  matter c o n t a i n i n g  6.5 

t o  7.5 tonnes  of  c rude  p r o t e i n  p e r  h e c t a r e .  These a r e  much 

h i g h e r  t h a n  f o r  most  o t h e r  t r o p i c a l  legumes a n d  a r e  

e q u i v a l e n t  t o  n i t r o g e n  f i x a t i o n  r a t e s  o f  up t o  500 kg 

N/ha/year. A t  t h e  o t h e r  end of  t h e  s c a l e ,  y i e l d s  of 5 

t o n n e s / h a / y e a r  c a n  be  e x p e c t e d  u n d e r  c o o l e r  o r  d r i e r  

c o n d i t i o n s .  Singh and Mudgal (1967) r e p o r t e d  y i e l d s  of 375 

q u i n t a l s  of n u t r i t i o u s  fodder  p e r  a c r e  p e r  year  i r i  about 4 

c u t t i n g s  b e s i d e s  producing about  13 q u i n t a l s  of  s eed  p e r  

a c r e  which can  be used a s  a c o n c e n t r a t e  f e e d  a f t e r  q r ind ing .  

The o r i g i n a l  h a b i t a t  of leucaena i s  Mexico b u t  has 

been in t roduced  i n  many p a r t s  of  t h e  world.  There has  been a  

l o t  of i n t e r e s t  i n  t h e  h i g h e r  r a i n f a l l  t r o p i c a l  and sub 

t r o p i c a l  r e g i o n s  of  A u s t r a l i a  i n  t h e  u se  of  t h i s  fodder  

(Hut ton and Gray, 1959 and Hutton and Bonner, 1960) .  I t  was 

in t roduced  i n  I n d i a  i n  t h e  y e a r  1962 a t  t h e  Nat iona l  Dairy 

. Researh I n s t i t u t e  Farm, Karna l ,  wi th  t h e  s eed  o b t a i n e d  from 

Hawaii, where i n  t h e  performance wi th  d a i r y  c a t t l e  had been 

very  good. S ince  then ,  s e v e r a l  s t u d i e s  have been c a r r i e d  



o u t  r e g a r d i n g  i t s  n u t r i t i v e  v a l u e  a n d  b a s e d  on  t h e  

promising r e s u l t s  o b t a i n e d  i n  I n d i a  and abroad,  a t t empt s  

a r e  underway i n  v a r i o u s  p a r t s  of  I n d i a  t o  i n t r o d u c e  subabul 

i n  t h e  n a t i o n a l  g r a s s  l ands  wi th  a  view t o  improve t h e  

fo rage  q u a l i t y  and t o  p rov ide  enough n u t r i t i o u s  green  fodder  

t o  v a r i o u s  c a t e g o r i e s  of l i v e s t o c k ,  e s p e c i a l l y  du r ing  t h e  

l e a n  p e r i o d s  of t h e  yea r .  

I n  t h e  meantime, t h e r e  has  been,  however, s e v e r a l  

r e p o r t s  from v a r i o u s  p a r t s  of t h e  world,  r e g a r d i n g  some 

adverse  e f f e c t s  of f eed ing  subabul  on account  of  t h e  t o x i c  

p r i n c i p l e  mimosine p r e s e n t  i n  it (Hegar ty  & d., 1964; 

Hyl in ,  1964; Jones  and Megar r i ty ,  1983 and A l l i s o n  _e_t a l . ,  

1990) .  The c o n t r a s t i n g  responses  of g o a t s  f e d  1 0 0  p e r  c e n t  

subabul  based r a t i o n  i n  A u s t r a l i a  and Hawaii, have been 

r e p o r t e d  by Jones  and Megarr i ty  (1983) .  Goats i n  A u s t r a l i a  

showed s i g n s  of  mimosine t o x i c i t y  wh i l e  t h o s e  i n  Hawaii f e d  

on  a similar d i e t  g iven  a t  a  h i g h e r  l e v e l  of i n t a k e  of 

rnimosine showed no symptoms of t o x i c i t y ,  t h e  d i f f e r e n c e  

being a t t r i b u t e d  t o  t h e  mic rob ia l  deg rada t ion  of  mimosine 

i n  t h e  rumen of animals  i n  Hawaii. The e x t e n t  of deg rada t ion  

of  mimosine i n  t h e  rumen v a r i e s  w i th  t h e  s p e c i e s  of animals ,  

g e o g r a p h i c  a r e a  a n d  c o m p o s i t i o n  o f  d i e t  ( J o n e s  and  

Megar r i ty ,  1983) .  



No s y s t e m a t i c  work, has  t h u s  f a r  been c a r r i e d  o u t  on 

t h e  rumen mic rob ia l  deg rada t ion  of mimosine by I n d i a n  goa t s  

and  p a r t i c u l a r l y  s o  w i t h  t h o s e  i n  K e r a l a .  B e f o r e  

p o p u l a r i s i n g  l a r g e  s c a l e  c u l t i v a t i o n  and f e e d i n g  of  subabul ,  

it is  e s s e n t i a l  t o  f i n d  o u t  t h e  e x t e n t  o f  rumen mic rob ia l  

deg rada t ion  of mimosine, i f  any,  by g o a t s  s o  a s  t o  confirm 

t h e  p o s s i b i l i t y  of l a r g e  scale f e e d i n g  of  g o a t s  on subabul  

e s p e c i a l l y  du r ing  summer season  when t h e r e  used t o  be a c u t e  

s h o r t a g e  of  g reen  fo rage .  
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2.1. Chemical composition and n u t r i t i v e  va lue  of subabul 

2-1.1. Chemical composition 

Al though a s h r u b ,  l e u c a e n a  i s  v e r y  p a l a t a b l e  t o  

l i ve s tock .  Regrowing shoots ,  0.5 t o  1 m long a r e  u sua l ly  

composed of 75-80 pe r  c e n t  of h igh ly  n u t r i t i o u s  l e a f .  The 

young green stems up t o  5-6 mrn diameter a r e  a l s o  e a t e n  by 

animals. Thicker stems a r e  f a r  l e s s  p a l a t a b l e  and n u t r i t i o u s  

than t h e  l ea f  o r  young stems. 

The leaves ,  young stems, f lowers  and pods of leucaena 

a r e  a l l  e x c e l l e n t  s o u r c e s  o f  p r o t e i n  and  m i n e r a l s .  The 

chemical composition of d i f f e r e n t  p a r t s  of t h e  p l a n t  seems 

t o  v a r y  p r o b a b l y  due t o  c l i m a t i c  o r  e d a p h i c  f a c t o r s .  

According t o  Singh and Mudgal (19671, t h e  crude p r o t e i n  

conten t  v a r i e d  from 18.9 t o  27.57 p e r  c e n t ,  e t h e r  e x t r a c t  

from 2.59 t o  5.83 pe r  cen t ,  crude f i b r e  from 1 0 . 1 6  t o  1 7 . 2 3  

per  cen t ,  calcium from 0 - 8  t o  1.99 p e r  c e n t  and phosphorus 

from 0.16 t o  0.37 per  c e n t  on dry  mat te r  b a s i s  i n  t h e  case  

of leucaena glauca,  analysed dur ing each month s t a r t i n g  from 

October t o  September, even though, t h e r e  was no c o r r e l a t i o n  

observed between t h e  n u t r i e n t s .  They found t h a t  t h e  crude 

p r o t e i n  con ten t s  were t h e  h ighes t  dur ing  J u l y  when f a t  and 

minerals  were t h e  l e a s t .  Crude p r o t e i n  conten t  t o  t h e  e x t e n t  



of 35 .1  p e r  c e n t  was r e p o r t e d  by Hutton and Bonner (1960) . 
They found t h e  lowest  p r o t e i n  l e v e l  of  20.1 p e r  c e n t  dur ing  

t h e  month of June  when t h e  growth was slow. James (1978) 

r e p o r t e d  t h a t  H. leucocephala  fodder  c o n t a i n s  32.5 p e r  c e n t  

d r y  m a t t e r ,  18.2 p e r  c e n t  c rude  p r o t e i n ,  6.2 p e r  c e n t  e t h e r  

e x t r a c t ,  13.2 p e r  c e n t  c rude  f i b r e ,  54 p e r  c e n t  n i t r o g e n  

f r e e  e x t r a c t ,  8.4 p e r  c e n t  a s h ,  2.2 p e r  c e n t  ca lc ium,  0.25 

p e r  c e n t  phosphorus and 0.32 p e r  c e n t  magnesium on d r y  

m a t t e r  b a s i s .  According t o  Adeneye ( 1 9 7 9 ) ,  t h e  e d i b l e  p a r t s  

of leucaena  c o n t a i n s  d r y  m a t t e r  r a n g i n g  from 19.2 t o  86.4 

p e r  c e n t ,  c rude  p r o t e i n  8.2 t o  47.4 p e r  c e n t ,  e t h e r  e x t r a c t  

0.3 t o  13 .8  p e r  c e n t ,  c rude  f i b r e  3.4 t o  35.8 p e r  c e n t , a s h  

3.8 t o  9 .3  p& c e n t  and n i t r o g e n  f r e e  e x t r a c t  29.9 t o  66.8 

per c e n t  on dry rnnttcr b a s i s .  Dtinnkar ~ t .  a1. (1907 ) r c p o r  Cecl  

30.44 p e r  c e n t  c rude  p r o t e i n  i n  L.  leucocewhala Hawaiian 

Gian t  K-8 compared t o  22.86 p e r  c e n t  and 21.45 p e r  c e n t  

r e s p e c t i v e l y  i n  t h e  c a s e  of L. g l a u c a  ( w h i t e  popiane g r e e n )  

a n d  L. l e u c o c e ~ h a l a  (Lam) de-Wit g r e e n  l e a f .  From a 

comparat ive s t u d y  i n v o l v i n g  12 c u l t i v a r s  of  subabu l ,  Akbar 

and Gupta (1985) r e p o r t e d  25 p e r  c e n t  o r  more of  c rude  

p r o t e i n  i n  r e s p e c t  of  'Cunning ham', 'Pe ru  - I ' , and 'Pe ru  

11'. According t o  them, t h e  c r u d e  p r o t e i n  c o n t e n t s  i n  t h e  

c u l t i v a r s  v a r i e d  from 19 t o  26 p e r  c e n t  and were i n  t h e  same 

range  a s  t h a t  of  c u l t i v a t e d  f o d d e r s  (Gupta and Pradhan, 

1975 and Singh & aJ., 1 9 7 6 ) .  S i m i l a r  v a l u e s  were a l s o  



r e p o r t e d  by Kearl  (1982) ;  Jones  ( 1 9 7 9 ) ;  Sa tya  s i t a r a m a n  

(1980) ;  P rasad  et d. ( 1 9 8 3 ) ;  Vah idu l l a  ( 1 9 8 4 ) . ,  Akbar and 

Gupta (1985) ;  Gupta & g i J .  (1986) ;  Hongo et g i J .  (1987) ;  

Kumar et d. (1987) ; Sudhakar and Rama Rao (1987)  ; Gupta et 

&. (1988) ; Gupta et a. (1989) and S u n a r i a  and Vidya Sagar  

(1984) .  

The proximate a n a l y s i s  of v a r i o u s  p l a n t  p a r t s  of  t h e  

v a r i e t y  "K-8" c a r r i e d  o u t  by Akbar and Gupta (1985)  showed 

t h a t  t h e  s e e d s ,  l e a v e s  and pods a r e  r i c h e r  i n  p r o t e i n ,  t h e  

v a l u e s  b e i n g  c o n s i d e r a b l y  h i g h e r  i n  t h e  c a s e  o f  seeds .  

According t o  them, s e e d s  c o n t a i n  t h e  h i g h e s t  amount of c rude  

f a t  compared t o  o t h e r  e d i b l e  p a r t s  of  t h e  p l a n t  a s  a l s o  

r e p o r t e d  by Adeneye ( 1 9 7 9 ) .  Leucaena s e e d s  a r e  r i c h e r  t h a n  

l l l n  c l t tator .  tmntl aonrla i l l  l o -  o x i - r a p + ,  a t  pal- i r ~  P I - I I ~ I O  

p r o t e i n  and t o t a l  m i n e r a l s ,  b u t  lower i n  NFE c o n t e n t s  (Gupta 

g& &., 1978) .  According t o  Jones  ( 1 9 7 9 ) ,  l e a f  m a t e r i a l  of 

l e u c a e n a  compares  f a v o u r a b l y  w i t h  a l f a l f a  o r  l u c e r n e  

(Medicaso s a t i v a )  l e a f  m a t e r i a l  i n  te rms of p r o t e i n  and 

minera l s .  He a l s o  p o i n t e d  o u t  t h a t  t h e s e  two s p e c i e s  a r e  

v e r y  s i m i l a r  i n  r e s p e c t  of  t h e i r  amino a c i d  composi t ion  

excep t  f o r  t h e  h i g h e r  i s o l e u c i n e  c o n t e n t  of  563 mg/g N .  i n  

t h e  former a s  compared t o  290 mg/g N .  i n  t h e  l a t t e r .  

Unlike o t h e r  legumes, subabul  fodder  i s  v e r y  h igh i n  

t a n n i n s  ( Jones ,1979) .  According t o  him, whi le  a l f a l f a  l e a f  

meal  c o n t a i n s  0 .13  mg t a n n i n  p e r  g ,  s u b a b u l  l e a f  meal  



c o n t a i n s  10 -15  mg/g. Akbar and Gupta (1985) r e p o r t e d  t h a t  

t h e  t a n n i n  c o n t e n t s  i n  t h e  1 2  d i f f e r e n t  c u l t i v a r s  t h e y  

s t u d i e d ,  v a r i e d  from 7.33 mg/g ( ' K - 8 ' )  t o  19.66 mg/g (Dehra 

Dun). The p resence  of  s i g n i f i c a n t  amounts of  t a n n i n s  i n  

leucaena  has  impor tan t  n u t r i t i o n a l  i m p l i c a t i o n s  a s  f a r  a s  

t h e  ruminant  is  concerned and u n l i k e  w i t h  l u c e r n e ,  no c a s e s  

of b l o a t  have been noted  i n  c a t t l e  g r a z i n g  on leucaena  

( J o n e s ,  1 9 7 9 ) .  These t a n n i n s  may a l s o  have a n  impor tan t  r o l e  

i n  t h e  p r o t e c t i o n  of  p r o t e i n  from d e g r a d a t i o n  i n  t h e  rumen 

and t h e r e f o r e ,  i n  making it more a v a i l a b l e  i n  t h e  smal l  

i n t e s t i n e .  

Leucaena l e a f  m a t e r i a l  is  a n  e x c e l l e n t  s o u r c e  of 13- 

c a r o t e n e ,  which  c o u l d  b e  a  v a l u a b l e  c h a r a c t e r i s t i c ,  

p a r t i c u l a r l y  d u r i n g  t h e  d r y  season  when leucaena  i s  a b l e  t o  

r e t a i n  g reen  l e a f  b e t t e r  t h a n  many o t h e r  p a s t u r e  s p e c i e s .  

According t o  Jones  ( 1 9 7 9 ) ,  leucaena  l e a f  c o n t a i n s  536.0 mg 

carotene/kg a s  compared t o  253.0 mg/kg o f  a l f a l f a  l e a f .  

The t o t a l  a s h  and minera l  c o n t e n t s  i n  leucaena  seem t o  

v a r y  c o n s i d e r a b l y  ( Jones ,  1979; Akbar and Gupta, 1985, and 

Rangnekar and J o s h i ,  1980-81).  According t o  Jones  (1979) ,  

t h e  c a l c i u m  c o n c e n t r a t i o n  i n  l e u c a e n a  a p p e a r s  t o  v a r y  

c o n s i d e r a b l y ,  depending on t h e  l o c a t i o n .  For  example, under 

A u s t r a l i a n  c o n d i t i o n s ,  on a  v a r i e t y  of  s o i l s ,  t h e  ca lc ium 

c o n c e n t r a t i o n  r a r e l y  exceeds 1 .0  p e r  c e n t  on d r y  m a t t e r  



b a s i s  whereas i n  Ind ia  and Malawi, va lues  of more than 2 . 0  

per  c e n t  calcium a r e  r epo r t ed  i n  leucaena l e a f .  From a 

comparative s tudy  involving 12 c u l t i v a r s ,  Akbar and Gupta 

(1985)  r e p o r t e d  t h a t  t h e  c o n c e n t r a t i o n  of  ca l c ium i n  

leucaena ranged from 1 . 7  per  c e n t  i n  "Dehra Dun" t o  2.9 per  

cen t  i n  "K-a", while t h a t  of phosphorus ranged from 0.14 per  

cen t  i n  "Austra l ian"  and "Hawaiian common" t o  0.35 per  cen t  

i n  "K-8" wi th  calcium : phosphorus r a t i o  ranging between 7 : l  

and 15:1 a s  a g a i n s t  calcium : phosphorus r a t i o s  of 13:1, 

1 6 : l  and 22: l  r e s p e c t i v e l y  r epo r t ed  by DIMello and Thomas 

(1977),  Upadhyay & d., (1974) and Rosas & d., (1981) .  

From a s tudy  involving 12 c u l t i v a r s  of subabul ,  Akbar and 

Gupta (1985) concluded t h a t  t h e  concen t r a t i on  of calcium i n  

a l l  samples analysed compared wel l  wi th  t h e  N . R . C  (1971) 

recommendations of 0.2 t o  0.25 p e r  c e n t  f o r  c a t t l e  while 

t h a t  of phosphorus is  no t  adequate t o  meet t h e  requirement,  

i n  "Aus t ra l ian  common" and "Hawaiian common" v a r i e t i e s .  A l l  

t h e  12 c u l t i v a r s  could meet t h e  N.R.C requirement ( N . R . C  

1971) f o r  sulphur  and potassium bu t  were poor i n  sodium. 

According t o  Jones (1979) ,  t he  leaves ,  young stems,  f lowers 

and pods a r e  a l l  e x c e l l e n t  sources  of minera l s  except sodium 

which is  low i n  a l l  p l a n t  p a r t s .  Iod ine  conten t  a l s o  has 

been found t o  be low i n  leucaena, varying from 33 t o  90 pg 

pe r  kg. and t h i s  compares wi th  t h e  requirement by ruminants 

of  a p p r o x i m a t e l y  800 pg p e r  kg (0.8 ppm) (Agr i cu l tu ra l  

Research Council ,  1965) .  The z i n c  con ten t s  ranging from 30 



t o  170 ppm r e p o r t e d  by Akbar and Gupta, (1985) f o r  12 

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

Rengnekar and J o s h i  (1980-81).  According t o  them, a l l  t h e  

c u l t i v a r s  can  meet t h e  N.R.C (1971) r equ i rement  of  i r o n  (100 

ppm), copper (10 ppm), manganse (20 ppm) and z i n c  (20 ppm) 

f o r  c a t t l e .  

The minera l  c o n t e n t  of  d i f f e r e n t  p l a n t  p a r t s  of  subabul  

"(K-8") v a r y  widely  (Akbar and Gupta, 1 9 8 5 ) .  They observed 

t h a t  ca lc ium c o n t e n t  i s  h i g h e s t  i n  l e a v e s  ( 3 . 0 % )  and lowest  

i n  s e e d s  (0 .85%)  whi le  phosphorus c o n t e n t  i s  h i g h e s t  i n  

seeds  ( 0 . 6 % )  and lowest  i n  d r y  pods (0 .1% 1. The v a l u e s  f o r  

Fe, Cu, Mn, and Zn v a r y  from 250 ppm ( s e e d s  and g reen  pods)  

t o  525 ppm (mature l e a v e s ) ,  25 ppm ( b r a n c h e s )  t o  45  pprn 

(mature l e a v e s ) ,  38  pprn ( s e e d s ,  d r y  pods and greeri pods)  tu 

115 ppm (mature  l e a v e s )  and 10 ppm ( d r y  pods )  t o  97  ppm 

( g r e e n  pods)  r e s p e c t i v e l y .  

2.1.2. N u t r i t i v e  v a l u e  o f  subabul  f o r  ca t t le  and B u f f a l o  

There a r e  many r e p o r t s  on t h e  d i g e s t i b i l i t y  of  leucaena  

i n  ruminants .  Dry m a t t e r  d i g e s t i b i l i t i e s  r ang ing  from 50 t o  

71  p e r  c e n t  a r e  r e p o r t e d  i n  t h e  l i t e r a t u r e  (Singh and 

Mudgal, 1967; Upadhyay et &., 1974; J o s h i  and Upadhyay, 

1976 and Bhaskar et al., 1987) .  The lower d i g e s t i b i l i t y  

v a l u e s  were o b t a i n e d  when leucaena  was f e d  i n  a  mix tu re  and 



t h e  d i g e s t i b i l i t y  c a l c u l a t e d  by d i f f e r e n c e  and t h e  h igher  

v a l u e  of  7 1  p e r  c e n t  was o b t a i n e d  u s i n g  g o a t s  f e d  on 

leucaena a lone .  The va lue  of 71  p e r  c e n t  accords  wi th  

va lues  f o r  t h e  d i g e s t i b i l i t y  i f  l eaves  and young shoots  of 

leucaena a r e  f ed  a s  s o l e  d i e t  t o  c a t t l e  and goa t  ( Jones ,  

1979 1.  

Singh and Mudgal (1967) recorded 3.58 p e r  c e n t  DCP and 

16.15 p e r  c e n t  TDN on f r e s h  b a s i s  a s  g reen  l e a f  when f e d  t o  

male c a l v e s .  

Pathak & aJ., (1977) r e p o r t e d  average d i g e s t i b i l i t y  

c o e f f i c i e n t s  of 71.4, 78.0, 47.6, 57.7 and 81 .1  r e s p e c t i v e l y  

f o r  d ry  ma t t e r ,  c rude p r o t e i n ,  e t h e r  e x t r a c t ,  c rude f i b r e  

and n i t r ogen  f r e e  e x t r a c t  wi th  DCP and TDN va lue s  of 16.73 

and 70.22 p e r  c e n t  r e s p e c t i v e l y ,  when L. l e u c o c e ~ h a l a  was 

f e d  t o  c a t t l e  l i b i t um.  However, Sobale  a. (1978) 

c o u l d  g e t  d i g e s t i b i l i t y  c o e f f i c i e n t s  o f  6 0 . 1  and 73.3  

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

average d a i l y  weight ga in  of 0.57 kg i n  growing b u l l s  f e d  L.  

leucocephala.  

Hulman and P re s ton  (1981) found t h a t  Simrnental F r i e s i a n  

b u l l s  f e d  on a  b a s a l  d i e t  (chopped sugarcane t r e a t e d  wi th  

t h r e e  p e r  c e n t  u rea  on d ry  ma t t e r  b a s i s )  supplemented wi th  

leucaena a t  t h r e e  p e r  c e n t  of  l i v e  weight ,  s i g n i f i c a n t l y  



increased  t h e  t o t a l  dry  mat te r  i n t ake  and growth r a t e  than 

when supplemented a t  one p e r  c e n t  o r  two p e r  c e n t  of body 

weight. 

Teeluck & a. (1982) observed f a s t e r  weight ga ins  i n  

male Zebu c a t t l e  when t h e  r a t i o n  was supplemented w i t h  f r e s h  

leucaena forage  a t  fou r  p e r  cen t  of t h e i r  body weight than  

a t  two o r  f i v e  pe r  c e n t  l e v e l s .  

Wahyuni & A. (1982) r epo r t ed  h igher  body weight gains  

and low feed conversion r a t i o s  i n  Ongole c a t t l e  f e d  d i e t  

con ta in ing  40 and 60 pe r  c e n t  leucaena than  those  f ed  

leucaena a lone o r  20 pe r  c e n t  leucaena d i e t .  Daily dry 

mat ter  i n t a k e s  w e r e  s i g n i f i c a n t l y  higher  for ttic 20, 40 and 

60 p e r  c e n t  l e u c a e n a  d i e t s  t h a n  f o r  t h e  100 p e r  c e n t  

leucaena o r  1 0 0  pe r  c e n t  g ra s s  d i e t .  Dry ma t t e r  and p r o t e i n  

d i g e s t i b i l i t i e s  were s i g n i f i c a n t l y  h igher  f o r  t h e  100 pe r  

cen t  leucaena d i e t  than  f o r  t h e  o t h e r s .  

According t o  Dharmaraju (1983) subabul l ea f  meal can be 

used s u c c e s s f u l l y  t o  r ep l ace  groundnut cake upto 40 pe r  

cen t  i n  convent ional  r a t i o n s  f o r  l a c t a t i n g  Murrah bu f f a loes .  

Rangnekar et a. (1983)  f e d  c r o s s b r e d  c a l v e s  w i t h  

l e u c a e n a  f o r a g e  and Desmonthus f o r a g e  w i t h  l i m i t e d  

concent ra te  mixture and observed d a i l y  growth r a t e s  of 735 



and 543 g respectively. The digestibility coefficients for 

dry matter, organic matter, crude protein and energy were 

higher for leucaena diets. 

Kurar & d. (1984) could not find any significant 

difference in the digestibility coefficients of various 

nutrients in Karan Swiss calves when subabul was fed to 

replace 25 and 50 per cent respectively of DCP content in 

the control ration. The efficiency of dry matter utilization 

was significantly higher in the group fed subabul at 25 per 

cent level than in the control and 50 per cent groups. 

Virk & &. (1985) observed that weight gain, crude 

protein digestibility and rumen ammonia concentration were 

significantly lower in buffalo calves when the conceritraLc 

part of the ration was replaced by leucaena. Gupta & &.-. 
(1986) recorded a significantly higher digestibility of 

ether extract and crude fibre in the two experimental groups 

of buffalo calves fed 3.5 and 5 kg respectively of leucaena 

hay along with 3.5 and 2 kg respectively of wheat straw 

compared to the control group fed 3.5 kg each of concentrate 

and wheat straw eventhough there were no significant 

differences in respect of dry matter, crude protein and 

nitrogen free extract digestibilities. They recorded a 

daily gain of 316.2 g and 362.0 g respectively for leucaena 

fed groups as against 559.4 g for the control group. 



Lawar and Pate1 (1986) concluded from t h e i r  s t u d i e s  

t h a t  subabul fodder was e f f i c i e n t  t o  provide 75-100 pe r  cen t  

of crude p r o t e i n  requirements of ca lves .  

Bhaskar & a. (1987) r epo r t ed  22.77 per  c e n t  DCP and 

48.56 pe r  cen t  TDN f o r  Hawaiian Giant  K-8 when f e d  t o  

b u l l o c k s  a l o n g  w i t h  paddy s t r a w .  Accord ing  t o  them t h e  

subabu l  l e a f  meal was we11 a c c e p t e d  by b u l l o c k s  which 

recorded a  dry mat te r  i n t a k e  ranging from 2  - 0 1  t o  2.14 kg 

with a  mean of 2.07 + 0.02 kg/100 kg body weight. Fur ther  

t h e  average d i g e s t i b i l i t y  c o e f f i c i e n t s  of d ry  ma t t e r ,  crude 

f i b r e ,  e t h e r  e x t r a c t  and n i t rogen  f r e e  e x t r a c t  of subabaul 

l ea f  meal when f e d  t o  c rossbred  ca lves  a long with  paddy 

s t raw worked o u t  t o  be 49.11, 74.78, 45.33 and 49.16 per  

cen t  r e s p e c t i v e l y  with calcium and phosphorus balances  of 

0.55 and 1.15 g/day r e s p e c t i v e l y .  Sudhakar (1987) 

s tud ied  t h e  e f f e c t  of i nco rpo ra t ion  of L. l e u c o c e ~ h a l a  a t  

15, 30 and 45 pe r  cen t  of t h e  concent ra te  p a r t  of t h e  r a t i o n  

and recorded average d i g e s t i b i l i t y  c o e f f i c i e n t s  of 59.92, 

60.19 and 61.62 pe r  c e n t  r e s p e c t i v e l y  f o r  crude p r o t e i n ,  

48.20,  58.40 and 45.63 p e r  c e n t  r e s p e c t i v e l y  f o r  e t h e r  

e x t r a c t ,  59.42, 57.15 and 55.17 p e r  c e n t  r e s p e c t i v e l y  f o r  

crude f i b r e  and 60.38, 59.33 and 59.92 p e r  cen t  r e s p e c t i v e l y  

f o r  n i t rogen  f r e e  e x t r a c t .  



Gopalakrishna (1988) observed s i g n i f i c a n t  dec r ea se  i n  

d i g e s t i b i l i t i e s  of  crude  p r o t e i n  and e t h e r  e x t r a c t  a s  t h e  

l e v e l  of  subabul  l e a f  meal was i nc r ea sed  i n  t h e  r a t i o n  of 

c ro s sb red  c a l v e s  even though t h e  n i t r o g e n  r e t e n t i o n  was no t  

s i g n i f i c a n t l y  d i f f e r e n t .  

Gupta et al. (1988) r e p o r t e d  DCP c o n t e n t s  of  9.66 and 

10 p e r  c e n t  and TDN c o n t e n t s  of 64.3 and 67.4 p e r  c e n t  

r e s p e c t i v e l y  from t h e i r  s t u d i e s  on  b u f f a l o  c a l v e s  f e d  

r a t i o n s  c o n t a i n i n g  20 p e r  c e n t  l uce rne  and subabu l .  The 

average d a i l y  ga in s  were 667 and 638 grams r e s p e c t i v e l y  f o r  

t h e  2 groups.  The d i g e s t i b i l i t y  c o e f f i c i e n t  of  a l l  t h e  

n u t r i e n t s  were s i m i l a r  and ca lc ium and phosphorus r e t e n t i o n s  

were p o s i t i v e  and s i m i l a r  i n  both  groups.  

I n  a  growth s t udy  c a r r i e d  o u t  on b u f f a l o  b u l l s  f e d  

subabul  a t  50 and 80 p e r  c e n t  l e v e l s  Gupta et d. (1989) 

observed d ry  m a t t e r  d i g e s t i b i l i t y  of  51.62 and 54.4 p e r  c e n t  

and crude p r o t e i n  d i g e s t i b i l i t y  of  50.57 and 60.87 p e r  c e n t  

r e s p e c t i v e l y .  The average  d a i l y  weight  g a i n  was, however, 

on ly  301 g  and 363 g r e s p e c t i v e l y  compared t o  590 g  f o r  t h e  

c o n t r o l  group f e d  on c o n c e n t r a t e  and wheat s t r aw ,  t h e  reason  

f o r  t h e  lower weight  g a i n  i n  leucaena f e d  groups being 

a t t r i b u t e d  t o  l a ck  of  a v a i l a b l e  energy.  



2.1.3. Subabul and Milk production 

Impressive yeilds of milk,.both per cow and per 

hectare, have been reported from leucaena/guinea grass 

pastures in the tropics (Henke g& a., 1950 and Plucknett, 
1970). However, in both these studies, the dairy cattle 

were fed appreciable quantities of concentrates amounting to 

approximately one half of the total dry matter intakes. 

Even so, the leucaena/guinea grass pastures at the Mahalona 

hospital dairy on Kauai, Hawaii were able to carry a 

stocking rate of 6.1 large Friesian cows per hectare over a 

period of about 12 years with an annual average milk 

production per hectare of 9770 kg with no indication of 

toxicity and no problems with breeding (Plucknett, 1970). 

Even more impressive was the performance of unsupplemented 

Jersey cows grazing leucaena/green panic (Panicum maximum 

var. trichoglume) pastures in southeast Queensland. At a 

stocking rate of 4.78 cows/ha over a nine-month period, a 

yield of 6290 kg milk/ha was produced containing 272 kg 

butterfat and 215 kg protein (Stobbs, 1972). 

Improvements in milk production when dairy cows were 

given small supplements of leucaena in addition to the well- 

fertilized rhodes grass pasture have been reported by Flores 

et &. (1979). The increase due to leucaena occurred - 

inspite of the fact that the fertilized pastures of rhodes 



gras s  contained over 2 0  p e r  c e n t  crude p r o t e i n .  The e f f e c t  

of feeding 2 kg leucaena l ea f  pe r  cow pe r  day was equiva len t  

t o  feeding 250 g  p e r  cow p e r  day of p r o t e c t e d  p r o t e i n .  

Leucaena i s  known t o  t a i n t  t h e  m i l k  produced from cows 

grazing it (Henke, 1 9 5 8 ) .  Such t a i n t  can be reduced by 

ensur ing t h a t  cows do not  graze  t h e  leucaena pas tu re  f o r  

s eve ra l  hours before  milking.  Re jec t ion  of such t a i n t e d  milk 

i s  n o t  n e c e s s a r y  under  commercial  c o n d i t i o n s  s i n c e  t h e  

process ing of t h e  m i l k  a t  t h e  f a c t o r y  i s  s u f f i c i e n t  t o  

remove t h e  t a i n t  and odour t o  accep tab le  l e v e l s  (Hamilton 

et d., 1 9 6 9 ) .  

2.1.4. Subabul and beef production 

Leucaena c u t  from n a t u r a l  s t a n d s  growing i n  t h e  

Ph i l i pp ines  and i n  Indonesia has been t r a d i t i o n a l l y  used 

f o r  f a t t e n i n g  c a t t l e .  I n  t h e  Ph i l i pp ines  chopped leucaena 

shoots  mixed with  r i c e  bran a r e  used f o r  f i n i s h i n g  

c a t t l e  f o r  s l a u g h t e r .  During t h i s  phase of f a t t e n i n g ,  t he  

animals a r e  force-fed us ing t h e  mixture of r i c e  bran and 

leucaena a s  a  s l u r r y  i n  water .  S i m i l a r l y ,  i n  p a r t s  of 

Indonesia and Timor, c a t t l e  a r e  f a t t e n e d  f o r  approximately 

s i x  months on  a  d i e t  e s s e n t i a l l y  o f  l e u c a e n a  and t h e  

pseudostems of bananas. There is  complete l ack  of da t a  on 

t h e  mer i t  of t h e s e  feeding systems compared w i t h  o t h e r s ,  bu t  



it i s  c l e a r  from such p r a c t i c e s ,  which have continued f o r  

many yea r s ,  t h a t  t h e  l o c a l  people app rec i a t e  t h e  value of 

leucaena i n  f i n i s h i n g  c a t t l e  f o r  s l a u g h t e r .  

I n  Thailand,  t h e  use of leucaena i n  backyard p l an t ings  

f o r  supp lemen t ing  t h e  d i e t s  o f  a n i m a l s  when t h e s e  a r e  

c o r r a l l e d  unde rnea th  t h e  houses  a t  n i g h t  i s  b e i n g  

encouraged  ( S h e l t o n ,  1 9 7 7 ) .  The h i g h e r  s o i l  f e r t i l i t y  

around homesteads would enable  vigrous  growth of leucaena 

t o  t ake  p lace  while i t s  value a s  a  supplement dur ing t h e  dry 

season,  i n  combination with  r i c e  s t r aw  and crop r e s idues ,  

would be an important  ad junc t  t o  t h e  d i e t  of both working 

animals and f a t t e n i n g  animals under such condi t ions .  

Experimental r e s u l t s  confirm the value  of lcucaena an a 

supplement t o  roughages low i n  p r o t e i n  t o  improve animal 

production.  S i e b e r t  et al. (1976) showed t h a t  supplementing 

a  d i e t  of chopped sugar  cane w i t h  leucaena,  s o  t h a t  t h e  

o v e r a l l  p r o t e i n  conten t  of t h e  d i e t  was 9 p e r  c e n t ,  gave 

d a i l y  l iveweight  ga ins  of 0 .6  kg/head, i d e n t i c a l  t o  t h a t  

obta ined on s t e e r s  f ed  sugar  cane and meat meal wi th  an 

o v e r a l l  crude p r o t e i n  conten t  of 1 0  p e r  c e n t  i n  t h e  d i e t .  

S t e e r s  given f r e s h  leucaena d a i l y  a s  a  20 pe r  c e n t  

supplement t o  sorghum hay a l s o  had higher  l iveweight  ga ins  

even when t h e  t o t a l  feed  was r e s t r i c t e d  t o  2 . 5  p e r  cen t  of 

t h e  l iveweight  i n  a l l  r a t i o n s  ( Jones ,  1979) .  Af t e r  1 1 2  days 



on t h e  r a t i o n s ,  l iveweigh t  g a i n  (LWG) of  t h e  c o n t r o l  was 35 

kg, f o r  t h e  animals  on 20 p e r  c e n t  leucaena  it was 58 kg 

and f o r  t h o s e  on 80 p e r  c e n t  leucaena  it was 11 kg. Mean 

d a i l y  d r y  m a t t e r  i n t a k e s  f o r  t h e  t h r e e  d i e t s  were 3.85 kg 

f o r  t h e  c o n t r o l  group, 3.91 kg f o r  t h e  animals  on 20 p e r  

c e n t  leucaena  and 1.99 kg f o r  t h o s e  on 80 p e r  c e n t  leucaena .  

The e f f i c i e n c y  of  t h e  d i e t  c o n t a i n i n g  20 p e r  c e n t  leucaena  

was f a r  h i g h e r  (7.62 kg feed/kg g a i n )  t h a n  t h a t  of  t h e  

sorghum hay d i e t .  

A s  a  supplement t o  r i c e  s t r a w ,  leucaena  f e d  t o  b u l l s  

enabled  r e a s o n a b l e  g a i n s  t o  be ach ieved .  Da i ly  g a i n s  of 

0.53, 0.38 and 0.36 kg/day r e s u l t e d  from f e e d i g  60 p e r  c e n t  

r i c e  s t r a w  + 40 p e r  c e n t  c o n c e n t r a t e s ,  60 p e r  c e n t  r i c e  

s t r a w  + 40 p e r  c e n t  d r y  leucaena  l e a f  and 10 p e r  c e n t  r i c e  

s t r a w  + 90 p e r  c e n t  l e u c a e n a  l e a f  r e s p e c t i v e l y  ( P e r e z ,  

1 9 7 6 ) .  The b u l l s  g a i n e d  l i t t l e  w e i g h t  when l e u c a e n a  

c o m p r i s e d  90 p e r  c e n t  o f  t h e  r a t i o n  t h a n  when i t  

c o n t r i b u t e d  o n l y  40 p e r  c e n t .  For  f a t t e n i n g  an imals ,  a 

r e d u c t i o n  i n  t h e  amount of  r i c e  s t r a w  was b e n e f i c i a l  - a 

r a t i o n  of  50 p e r  c e n t  r ice s t r a w  + 50 p e r  c e n t  c o n c e n t r a t e s  

suppor ted  d a i l y  l iveweigh t  g a i n s  of 0.54 kg, compared wi th  

0.71 kg when t h e  r a t i o n  was composed o f  35 p e r  c e n t  r i c e  

s t r a w  + 35 p e r  c e n t  leucaena  l e a f  + 30 p e r  c e n t  c o n c e n t r a t e s  

( P e r e z ,  1976) .  



Sun-dried leucaena l e a f  has  been used t o  supplement 

g r az ing  du r ing  t h e  d ry  season  i n  Malawi. Supplemented 

s t e e r s  ga ined more t h a n  t h e  c o n t r o l s  b u t  ga in s  were no t  

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

supplement of groundnut cake f e d  t o  p rov ide  t h e  same l e v e l  

of  c rude  p r o t e i n  a s  i n  t h e  leucaena based d i e t  (Thomas and 

Addy, 1977) .  

Leucaena has  a l s o  been used i n  t h e  i n t e n s i v e  f a t t e n i n g  

r a t i o n s  i n  combination wi th  fo r age  a s d  energy supplements.  

I n  Malawi, zebu and zebu-cross F r i e s i a n  s t e e r s  f e d  a r a t i o n  

of maize s t o v e r ,  maize b r an  and leucaena t o  f o u r  p a r t s  of 

maize s t o v e r  and maize b ran ,  ga ined  1.17 kg p e r  head p e r  

day. Used a s  a p r o t e i n  supplement i n  t h i s  way, leucaena has 

been as e f f i c i e n t  a s  groundnut cake (Thomas and Addy, 

1977) .  I n  t h e s e  r a t i o n s ,  leucaena was f e d  a s  l e a f  meal 

produced by sun-drying t h e  long s h o o t s  c u t  from leucaena.  

These shoo t s  w e r e  d r i e d  on t h e  leucaena "s tubb le" ,  which 

may be up t o  30 c m  i n  h e i g h t .  

I n t e n s i v e  use  o f  molasses and u r e a  f o r  f a t t e n i n g  c a t t l e  

r e q u i r e d  some form o f  t r u e  p r o t e i n ,  p r e f e r a b l y  by-pass  

p r o t e i n ,  f o r  good l iveweigh t  ga in s  ( P r e s t o n  and W i l l i s ,  

1970) .  Leucaena, which has  f a i r l y  low p r o t e i n  s o l u b i l i t y  i n  

t h e  rumen, proved t o  be a n  e f f e c t i v e  supplement f o r  use  wi th  

urea-molasses f o r  i n t e n s i v e  bee f  p roduc t i on  (Alverez et aJ., 



1977) .  I n  add i t i on ,  t h e  B-carotene conten t  of leucaena 

would be of d i s t i n c t  advantage f o r  such high l e v e l s  of 

v i tamin A f o r  s a t i s f a c t o r y  animal performance (P re s ton  and 

W i l l i s ,  1 9 7 0 ) .  

I n  summary, where leucaena has been f e d  a s  a p r o t e i n  

supplement with o t h e r  feeds  t h e r e  have been no t o x i c  e f f e c t s  

on t h e  animals and t h e  b e n e f i c i a l  e f f e c t s  recorded have been 

comparable  w i t h  t h o s e  d e r i v e d  from c o n c e n t r a t e d  p r o t e i n  

sources  such a s  groundnut cake and meat meal. 

2.1.5. Subabul as a p a s t u r e  c rop  

Where leucaena is  intended f o r  g raz ing  r a t h e r  than  f o r  

c u t t i ~ i g ,  i t  is  unual t h a t  tho lcucaana bc cjrowrl  w i t 1 1  all 

appropr ia te  g ra s s  t o  provide a balanced r a t i o n .  Grasses 

t h a t  have been found s u i t a b l e  f o r  t h i s  purpose a r e  guinea,  

pangola and s i g n a l .  Leucaena i s  usua l ly  p l an t ed  i n  rows 2-3 

m a p a r t  w i t h  t h e  g ra s s  forming an "understorey" between t h e  

leucaena rows. Grown i n  t h i s  way, leucaena can be used a s  a 

grazed supplement o r  a s  t h e  s o l e  p a s t u r e  f o r  beef o r  f o r  

m i l k  production.  A s  a supplement, t h e  leucaena a r e a  would 

normally be subdivided i n t o  fou r  o r  more a r e a s  t h a t  can be 

used i n  r o t a t i o n  w i t h  another  sown p a s t u r e  (Shaw, 1968) o r  

n a t i v e  p a s t u r e  ( P a r t r i d g e  and  Ranacou, 1 9 7 4 ) .  I n  F i j i ,  

paddocks of Nadi b lue  g r a s s  (Dichanthium caricosum) i n  which 



zero,  1 0  o r  20 pe r  c e n t  of t h e  a r e a  was p l an t ed  with 

f e r t i l i z e d  leucaena, were grazed a t  1 . 5  s t e e r s  pe r  hec t a re  

t o  measure animal product ion.  Daily l iveweight  ga ins  over a 

t h r e e  and a  ha l f  year  per iod  were 215 g on t h e  grass  

pas tu re ,  300 g  on t h e  10 pe r  c e n t  and 500 g  on t h e  2 0  pe r  

c e n t  leucaena pas tu re s  ( P a r t r i d g e  and Ranacou, 1974) .  

A t  Gayndah i n  Southeast  Queensland on c l a y  s o i l s  of 

b a s a l t i c  o r i g i n  and i n  an a r ea  with 710 mm annual r a i n f a l l ,  

supplemental paddocks of leucaena have r e s u l t e d  i n  l a rge  

inc reases  i n  animal production.  On n a t i v e  p a s t u r e s  a t  a 

s tock ing  r a t e  of one cow t o  3 . 1  ha,  where 0 .4  ha of t h e  a rea  

was p l an t ed  wi th  leucaena f o r  win te r  sp r ing  grazing,  t he  

cows w i t h  access  t o  leucaena had h igher  weight ga ins  and a 

conception r a t e  of 00 pcr cen t  conpared w i t h  59 per c e n t  f o r  

c o n t r o l s .  S t e e r s  a l l o c a t e d  a t  0 .2  ha pe r  head of leucaena i n  

a d d i t i o n  t o  n a t i v e  pas tu re ,  gained 114 kg more l iveweight  

over a  17-month per iod  than c o n t r o l  s t e e r s  on n a t i v e  pas tu re  

only (Queensland Department of Primary I n d u s t r i e s ,  1 9 7 8 ) .  

The l e u c a e n a  a r e a  i n  t h e  supplemented  t r e a t m e n t s  

comprised of one paddock t o  which access  w a s  allowed f o r  one 

t o  two days pe r  week on t h e  1 0  p e r  c e n t  leucaena t rea tment  

and t h r e e  t o  f o u r  days  p e r  week f o r  t h e  2 0  p e r  c e n t  

leucaena t rea tment .  Over t h e  experimental  per iod ,  ga ins  per  

head and p e r  hec t a re  dec l ined  on t h e  c o n t r o l  t rea tments  bu t  

remained reasonably s t a b l e  f o r  t h e  leucaena supplemented 



treatments. It can be calculated that 1 ha of supplemental 

browse contributed 600 kg LWG/annum for the 1 0  per cent 

leucaena treatment and 800 kg LWG/annum for the 20 per cent 

leucaena (Jones, 1 9 7 9 ) .  

In another study in subtropical southeast Queensland, 

remarkably high mean daily gain of 0.93 kg/head/day for two- 

year-old steers and 0.88 kg/head/day for calves over a 200- 

day grazing period was recorded on leucaena/ Nandi setaria 

pastures. These animals received only iodized salt 

supplements (Jones, 1973 ) .  When slaughtered, the steers had 

very yellow fat, markedly more pigmented than normal 

pasture-fed steers and undoubtedly due to the high levels of 

carotene in the leucaena leaves. 

The wide range in mean daily gain (0.29 to 0.93 kg) 

when steers graze leucaena-based pastures is associated with 

several factors. Environmental factors that influence 

leucaena growth are important, not only in determining the 

yield level and yield distribution throughout the year, but 

also in influencing the mimosine levels in the material 

grown. The intake of leucaena and the development of 

toxicity are also important and, perhaps, the most likely 

causes of the low gains reported on vigorous leucaena-based 

pastures in hot tropical areas. 



2.1.6. N u t r i t i v e  v a l u e  of Subabul for sheep  and  g o a t  

J o s h i  and Upadhyay (1976) r ecorded  1 5 . 5  p e r  c e n t  DCP 

and 54 p e r  c e n t  TDN f o r  leucaena  i n  t h e  c a s e  of  sheep.  

Yerana  & al. ( 1 9 7 8 )  r e p o r t e d  t h e  d r y  m a t t e r  

d i g e s t i b i l i t y  of  Leucaena leucocephala  i n  sheep a s  59.7 p e r  

c e n t  w i t h  a d r y  m a t t e r  i n t a k e  of  3.66 p e r  c e n t  of body 

weight  and n i t r o g e n  r e t e n t i o n  of  1 2 . 1  g/day. 

A c c o r d i n g  t o  Devendra ( 1 9 8 2 )  d i g e s t i b i l i t y  co-  

e f f i c i e n t s  of  d r y  m a t t e r ,  c rude  p r o t e i n  and c rude  f i b r e  

c o n t e n t s  of  s u b a b u l w e r e  50 t o  51.5, 4 0 . 5 t o  46.3 and 31 .2  

t o  60.2 p e r  c e n t  r e s p e c t i v e l y  i n  t h e  c a s e  of  sheep.  He 

found t h a t  t h e  DCP, TDN, d i g e t i b l e  energy and m e t a b o l i z a b l e  

energy v a l u e s  of subabul  ranged from 9 . 1  t o  10 .1  p e r  c e n t ,  

46.7 t o  54.2 p e r  c e n t ,  2.06 t o  2.039 Mcal/kg and 1.69 t o  2.0 

Mcal/kg r e s p e c t i v e l y .  He concluded t h a t  i n c l u s i o n  of 50 p e r  

c e n t  L. leucoce~ha& f o r a g e  was optimum f o r  sheep.  From t h e  

s t u d i e s  on t h e  e f f e c t  of  replacement  of  ground n u t  cake 

n i t r o g e n  w i t h  subabul  l e a f  n i t r o g e n  a t  0,  33, 67 and 100 p e r  

c e n t  l e v e l s  i n  complete r a t i o n s  f o r  lambs, Vah idu l l a  (1984) 

found t h a t  t h e  d r y  m a t t e r  i n t a k e  was s i g n i f i c a n t l y  h i g h e r  i n  

t h e  c a s e  of  r a t i o n s  w i t h  100 p e r  c e n t  subabul  l e a v e s  and 

average  d a i l y  g a i n  was 29 p e r  c e n t  more. I t  was concluded 

t h a t  ground n u t  cake  n i t r o g e n  c a n  be  comple te ly  r e p l a c e d  

wi th  subabul  n i t r o g e n  i n  t h e  r a t i o n  f o r  lambs. 



Upadhyay a. (1974) reported DCP and TDN values of 
16.73 and 70.22 per cent respectively for L.  leucoce~hala 

when fed as sole feed to adult Barbari bucks. Digestibility 

coefficients of 67.5, 70.7, 46.8, 54.4 and 73.2 

respectively for dry matter, crude protein, ether extract, 

crude fibre ad nitrogen free extract were reported by James 

(1978) for L. leucoce~hala when fed to Saanen Malabari kids, 

the DCP, TDN and Nutritive ratio being 12.87, 66.11 and 4.1 

respectively. The kids showed an average daily gain of 

26.2 g with an average daily dry matter intake of 3.9 kg/100 

kg live weight. 

According to Devendra (1982) the digestibility co- 

ef f icie1lC8 of dry r~iati.cr., crutlc ptotoiri arid c r  utlc f i b r  c 

contents of subabul were 53.9 to 56.4, 44.8 to 45.0 and 38.5 

to 64.8 per cent respectively in the case of goats. He 

found that the DCP, TDN,digestible energy and metabolizable 

energy values of subabul ranged from 9.3 to 11.0 per cent, 

46.9 to 67.8 per cent, 2.07 to 3.02 Mcal/kg and 1.7 to 2.47 

Mcal/kg respectively in goats. He concluded that inclusion 

of 50 per cent L. leucoce~hala forage in the diet was 

optimum for goats. 

Johri & a. (1983) studied the effect of feeding 

subabul at 50, 75 and 100 per cent levels to Barbari bucks 

in three phases and found that the digestibility co- 



e f f i c i e n t s  o f  a l l  t h e  n u t r i e n t s  were h i g h e r  i n  t h e  l a s t  

phase  w i t h  DCP and  TDN v a l u e s  o f  18 .8  and  57.9 p e r  c e n t  

r e s p e c t i v e l y .  

J a i k i s h a n  et d. ( 1 9 8 6 )  s t u d i e d  t h e  e f f e c t  o f  

r ep lacemen t  of 25 and  50 p e r  c e n t  r e s p e c t i v e l y  of c r u d e  

p r o t e i n  i n  t h e  c o n c e n t r a t e  m i x t u r e  f e d  t o  t h e  c o n t r o l  group 

o f  g o a t s  w i t h  L. l e u c o c e ~ h a l a .  The  d i g e s t i b i l i t y  co -  

e f f i c i e n t s  f o r  t h e  c o n t r o l ,  25 p e r  c e n t  and  50 p e r  c e n t  

l eucaena  groups  worked o u t  t o  be 63.78, 60.28 and  56.24 

r e s p e c t i v e l y  f o r  d r y  ma t t e r ,  5 7 . 5 3 ,  5 2 . 9  a n d  38 .46  

r e s p e c t i v e l y  f o r  c r u d e  p r o t e i n ,  6 5 . 8 2 ,  45 .54  a n d  3 3 . 9 9  

r e s p e c t i v e l y  f o r  e t h e r  e x t r a c t ,  4 9 . 1 9 ,  49 .56  a n d  48 .50  

r e s p e c t i v e l y  f o r  c r u d e  f i b r e  and  76.33, 72 .21  and  71.26 

r e s p e c t i v e l y  f o r  n i t r o g e n  f r e e  extract .  The r e t e n t i o n  of  

n i t r o g e n ,  ca l c ium and phosphorus  i n  g/day worked o u t  t o  be 

5.61, 1 . 2 1  and  0.41 f o r  t h e  c o n t r o l ,  4.27, 1 .97 and  0.44 f o r  

25 p e r  c e n t  l eucaena  group and  3.73,  2.13 and  0 .75  f o r  50 

p e r  c e n t  l eucaena  group r e s p e c t i v e l y .  

Kumar & al. (1987)  f e d  two g roups  o f  f i v e  male B e e t a l  

X Black Bengal g o a t s  w i t h  4. l e u c o c e ~ h a l a  hay (g roup  1) and 

T r i f o l i u m  a l exandr ium hay (g roup  2 ) .  The DCP and  TDN v a l u e s  

were 12.61,  13.04 p e r  c e n t  and  51.52,  52.45 p e r  c e n t  f o r  

group 1 and 2  r e s p e c t i v e l y .  D a i l y  d r y  m a t t e r  i n t a k e  was 

2.92 and  3.52 kg/100 kg body we igh t  and  a v e r a g e  d a i l y  g a i n s  



were 34.9 and 35.5 g  f o r  groups 1 and 2  r e s p e c t i v e l y .  Dry 

ma t t e r  i n t a k e ,  growth r a t e ,  n u t r i e n t  d i g e s t i b i l i t y ,  c a r c a s s  

t r a i t s  and  semen c h a r a c t e r i s t i c s  were  n o t  s i g n i f i c a n t l y  

d i f f e r e n t  f o r  d i f f e r e n t  d i e t s .  They conoluded t h a t  L.  

l e u c o c e ~ h a l a  cou ld  be used a s  t h e  s o l e  f e e d  f o r  g o a t s .  

The DCP and TDN v a l u e s  of  15.77 and 69.57 p e r  c e n t  

were r e p o r t e d  by Chakraborty and Ghosh (1988) f o r  subabul  

i n  Black bengal  goa t s  wi th  mean d i g e s t i b i l i t y  c o e f f i c i e n t s  

of 73.50, 86.72, 75.06, 70.23, 67.00, 53.89, 20.74, 38.80 

and 78.68 f o r  d ry  m a t t e r ,  c rude  p r o t e i n ,  e t h e r  e x t r a c t ,  

c rude  f i b r e ,  n i t r o g e n  f r e e  e x t r a c t ,  n e u t r a l  d e t e r g e n t  f i b r e ,  

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

r e s p e c t i v e l y .  They r e p o r t e d  an  average  d r y  m a t t e r  i n t a k e  of  

2 . 4 6  per c e n t  of body wcighL i n  B l a c k  B c r ~ g n l  guaLrr f c d  

f r e s h  L. l e u c o c e ~ h a l a  f o l i a g e  ad l i b i t u m  f o r  56 days .  

Mtenga and Shoo (1990) conducted a n  experiment  wi th  6  

t o  7  months o l d  g r az ing  indigenous  sma l l  Eas t  Af r ican  

goa t s .  They were g iven  on ly  hay ( H ) ,  hay and leucaena 100 

g  (HL1) , hay and leucaena 200 g  (HL2) and hay and leucaena 

ad  l i b i t i u m  (HL3). Dai ly  weight  ga in s  were 20, 23, 29 and - 

30 g f o r  g o a t s  u n d e r  H ,  HL1, HL2 and  HL3 g r o u p s  

r e s p e c t i v e l y .  Crude f i b r e  d i g e s t i b i l i t y  dec reased  and crude 

p r o t e i n  d i g e s t i b i l i t y  i nc r ea sed  wi th  i n c r e a s e d  l e v e l s  of  

leucaena i n  t h e  d i e t .  



From t h e  s t u d i e s  c a r r i e d  o u t  i n  Barbar i  bucks f ed  on 

subabul hay a s  t h e  s o l e  feed ,  Yadav & d. (19901 concluded 

t h a t  t h e  d i g e s t i b i l i t y  of  o r g a n i c  n u t r i e n t s  were 

s a t i s f a c t o r y  and t h a t  a l l  bucks maintained p o s i t i v e  balance 

of n i t rogen ,  calcium and phosphorus. The DCP and TDN values  

of subabul worked ou t  t o  be 14.44 and 54.64 pe r  cen t  

r e s p e c t i v e l y  wi th  a  n u t r i t i v e  r a t i o  of 1: 2.78. 

2.2. Mimosine content i n  subabul 

The use of subabul a s  an a l l  purpose l i v e s t o c k  feed  has 

been l imi t ed  by t h e  presence of mimosine (B-IN-(3-hydroxy-4- 

pyridone) I-a-amino propion ic  a c i d )  (Hegarty g& d., 1964; 

Hylin, 1964) ,  a  t o x i c ,  non p r o t e i n  amino a c i d  t h a t  causes 

low weight ga ins ,  genera l  poor cond i t i on  and h a i r  l o s s  i n  

ruminants and non ruminants (Kingsbury, 1964 and Hegarty et 

a., 1976) .  Mimosine may a c t  a s  an amino a c i d  an t agon i s t  o r  

a s  a n  enzyme i n h i b i t o r  t h r o u g h  complex f o r m a t i o n  and 

c h e l a t i o n  (Hegarty, 1978) .  There appear t o  be 2  d i s t i n c t  

adverse e f f e c t s  of leucaena feeding - an  acu te  e f f e c t  wi th  a  

r a p i d  d e t e r i o r a t i o n  i n  cond i t i on  a s s o c i a t e d  wi th  h a i r  l o s s ,  

excess ive  s a l i v a t i o n  and c a t a r r h a l  c o n j u n c t i v i t i s  (Hegarty 

& d., 1964 and Vohradsky, 1972) and a  chronic  e f f e c t  i n  

which t h e  c l i n i c a l  s i g n s  develop more slowly and may t a k e  

many months under g raz ing  cond i t i on  (Jones  & d., 1976) .  A 

c o n s i s t e n t  f e a t u r e  a s s o c i a t e d  wi th  t h e  chronic  e f f e c t  has 



been t h e  development of g o i t r e  (Bindon and Lamond, 1966) and 

a  marked d e p r e s s i o n  i n  t h e  serum t h y r o x i n e  ( T 4 )  l e v e l s  

(Jones  g& d., 1976, 1978) .  The a c t i v e  go i t rogen  has now 

been i d e n t i f i e d  a s  3-hydroxy-4-(1H)-pyridone (DHP), which i s  

produced r e a d i l y  by t h e  hydro lys i s  of t h e  t o x i c  amino a c i d  

mimosine i n  t h e  rumen (Hegarty & d., 1979) .  

While Hamilton d. (1971) r epo r t ed  t h a t  sun d r i e d  L. 

l e u c o c e ~ h a l a  l eaves  contained about 1.2 p e r  c e n t  of mimosine 

on dry mat te r  b a s i s ,  Megarri ty (1978) recorded 1.3 t o  4 . 1  

per  c e n t  of mimosine i n  L. l e u c o c e ~ h a l a  on dry mat te r  

b a s i s .  According t o  Sobale d. (1978) leucaena contained,  

on an average,  1 .5  pe r  c e n t  of mimosine on dry mat te r  

b a s i s .  S t u d i e s  c a r r i e d  o u t  by J o n e s  (1979)  showed t h a t  

mimosine occurs  i n  a l l  p a r t s  of leucaena p l a n t  and t h a t  t h e  

concent ra t ion  i n  growing t i p s  may a t t a i n  a  l e v e l  of 1 2  per  

c e n t ,  i n  young leaves  3  t o  5  p e r  c e n t ,  i n  pods 3 t o  5 pe r  

cen t  and i n  seeds  4 t o  5 pe r  c e n t  on a  dry mat te r  b a s i s .  

Green stem may con ta in  upto 2  p e r  c e n t  of mimosine bu t  

o l d e r  stem t h a t  has become suberous has u sua l ly  l e s s  than  1 

per  c e n t  of mimosine i n  t h e  dry matter ( Jones ,  1 9 7 9 ) .  While 

f r e s h  L.  leucocewhala contained 2  t o  9  p e r  c e n t  mimosine, 

i t s  concent ra t ion  was 7.2 t o  40 pe r  c e n t  l e s s  a f t e r  drying 

(Jones ,  1980) .  Wood et a. (1983) recorded 3 . 2  p e r  cen t  

mimosine i n  sun d r i e d  L. leucocewhala meal. Hongo &. 

(1983) concluded from t h e i r  s t u d i e s  t h a t  on an average L. 



leucoce~hala had 3 to 6 per cent of mimosine in the whole 

plant and that the value was higher for the segment of 

active growth. 

Rangnekar et al. (1983) found that subabul at 10, 20, 

30 and 40 days of regrowth contained 4.6, 4.2, 3.2 and 2 per 

cent respectively of mimosine on dry matter basis. 

Akbar and Gupta (1984) analysed 9 cultivars of L. 

leucocephala and found that the mimosine content varied 

from 2.68 (K-8) to 3.19 (Australian common) per cent when 

the samples were dried at 40°c, while it ranged from 2.37 

(K-8) to 2.86 (Australian common) per cent at 100°C. Three 

varieties (L.  slauca, Hawaiian giant and Australian common) 

contained more than 3 per cent mimosine, while the two (K-8 

and K-28) had lowest percentage of mimosine . The mimosine 
content is reduced by 9.45 to 14.52 per cent, when the 

temperature for drying the samples is raised from 40°C to 

100"~. Reduction in mimosine content by heat treatment has 

also been reported in earlier studies (NAS, 1977 and Jones, 

1981). James and Gangadevi (1990) found that, ensiling is an 

effective method to reduce mimosine content in L. 

leucoce~hala leaves without altering the bioavailability 

of nutrients. 

The mimosine content of different parts of L. 

leucoce~hala (Cv. K-8) ranged from 1.38 per cent in dry 



pods t o  5.06 pe r  c e n t  i n  immature leaves  with in te rmedia te  

values  of 2.96, 2.21, 1.83, 2.37, 5.04, 4.94, 3.60 pe r  cen t  

r e s p e c t i v e l y  i n  mature leaves ,  branches,  s tems,  green pods, 

seeds ,  buds and f lowers  on a dry ma t t e r  b a s i s  (Akbar and 

Gupta, 1984).  While according t o  Dogra & al. (1986) t h e  

concent ra t ion  of mimosine i n  leucaena ranged from 0.86 t o  

1.73 pe r  cen t  on dry mat te r  b a s i s ,  va lues  of 3.02, 2 . 2 ,  1 .8 ,  

1.7,  2.5 and 4.04 pe r  cen t  r e s p e c t i v e l y  by Kewalramani & 

a l .  (1987) ,  Sudhakar and Ramarao, (1987) ,  Balagopal and - 

Ravi, (1988) ,  Gupta & gJ. (1988) )  Gupta et a. (1989) ,  

Sunar ia  and Vidyasagar, (1989).  

2.3. Toxicity of leucaena for ruminants 

The obvious c l i n i c a l  s i q n s  of t o x j c i t y  i n  t h ~  r ~ ~ m i n n n t  

is  a lopec i a  ( h a i r  l o s s ) ,  which occurs  s p o r a d i c a l l y  when 

c a t t l e  a r e  in t roduced t o  leucaena f o r  t h e  f i r s t  t ime o r  when 

they r ece ive  r a t i o n s  conta in ing  high amounts of leucaena. 

I n  a d d i t i o n  t o  t h e  a lopec ia  noted when animals f i r s t  have 

a c c e s s  t o  l e u c a e n a ,  t h e r e  a r e  o t h e r  r e p o r t s  i n  t h e  

l i t e r a t u r e  of t o x i c i t y  i n  animals t h a t  have grazed leucaena 

f o r  long per iods .  C l i n i c a l  s i g n s  inc lude  a lopec i a ,  l o s s  of 

a p p e t i t e ,  e x c e s s i v e  s a l i v a t i o n ,  i n c o o r d i n a t i o n  of  g a i t ,  

enlarged thy ro id  glands ,  poor breeding performance and t h e  

product ion of go i t rous  ca lves  t h a t  d i e  a t  b i r t h  (Compere, 

1959; L e t t s ,  1963; Vohradsky, 1972; Jones & aJ., 1976; 

Holmes, 1976 and Jones et aJ., 1978) .  



Sheep unaccustomed t o  l e u c a e n a ,  s h e d  t h e i r  wool 

a p p r o x i m a t e l y  7 t o  1 4  days  a f t e r  t h e  commencement of  

leucaena feeding and cont inued heavy feed ing  may r e s u l t  i n  

death (Hegarty, et al., 1964; Reis d., 1975) .  Large 

thy ro ids  were a l s o  noted i n  lambs born t o  ewes f ed  leucaena 

(Bindon and Lamond, 19661, bu t  L i t t l e  and Hamilton, (1971) 

were unable t o  r epea t  t h i s  observa t ion .  Even though goats  

a r e  s a i d  t o  be unaf fec ted  (Kraneveld and Djaenoedin, 1 9 4 7 ;  

Owen, 1958) ,  experiments wi th  goa ts  i n  Queensland have shown 

t h a t  t h e  goa ts  a r e  a f f e c t e d  by leucaena and shows h a i r  l o s s  

s i m i l a r  t o  t h a t  encountered with  c a t t l e  ( Jones ,  1979) .  I n  a 

s tudy (Shiroma and Akashi, 1976) rurnen f l u i d  from goa ts  

degraded t h e  mimosine i n  leucaena t i p s  from 60 t o  0 .3  mg/g 

a f t e r  2 5  hours and, with pure mimosine, 98 per ccrit wan 

degraded by t h e  rurnen f l u i d  a f t e r  5 hours.  I f  ruminants 

a r e  g r a d u l a l l y  in t roduced t o  leucaena, rumen microorganisms 

capable of  breaking down t h e  mimosine inc rease  s o  t h a t  t h e  

t o x i c  a c t i o n  of mimosine no longer poses a problem (Jones ,  

1979) .  

High l e v e l s  of  s e l e n i u m  were once  t h o u g h t  t o  be 

i m p l i c a t e d  i n  t h e  t o x i c i t y  symptoms e x h i b i t e d  by 

experimental  animals f ed  on leucaena (Arnold, 1944; Gardner 

and B e n n e t t s ,  1 9 5 6 ) .  T h i s  h y p o t h e s i s  h a s  n o t  been 

s u b s t a n t i a t e d  e i t h e r  i n  Hawaii  (Yosh ida ,  1945)  o r  i n  

Aus t r a l i a  (Hutton and Gray, 1959) .  The leaves  a r e  repor ted  



t o  c o n t a i n  hydrocyanic a c i d  ( H C N )  (Oakes, 1 9 6 8 )  b u t  i t s  

p r e s e n c e  i n  l e u c a e n a  h a s  n o t  b e e n  s u b s t a n t i a t e d  i n  

A u s t r a l i a ,  where it had been c o n s i d e r e d  a s  a  p o s s i b l e  r eason  

f o r  t h e  e n l a r g e d  t h y r o i d  g lands  no ted  i n  animals  g r a z i n g  

leucaena  p a s t u r e s  ( J o n e s ,  1979) .  

I t  i s  now a p p a r e n t  t h a t  t h e  c h r o n i c  t o x i c i t y  o f  

leucaena f o r  ruminants  is  r e l a t e d  o n l y  i n d i r e c t l y  t o  i t s  

mimosine c o n t e n t .  Genera l ly  speaking,  mimosine t o x i c i t y  p e r  

se is n o t  t h e  major problem. I t  h a s  now been shown t h a t  DHP 

(3-hydroxy-4-1(H)-pyridone), t h e  breakdown p r o d u c t  o f  

mimosine i n  t h e  rumen, is  a  p o t e n t  g o i t r o g e n  (Hegarty & 

aJ., 1 9 7 6 ) .  DHP may a l s o  have o t h e r  u n d e s i r a b l e  e f f e c t s  b u t  

i t s  g o i t r o g e n i c i t y  i s  now wi thou t  q u e s t i o n .  C i r c u l a t i n g  DHP 

p r e v e n t s  i o d i n a t i o n  o f  t y r o s i n e ,  t h e  f i r s t  s t e p  i n  t h e  

s y n t h e s i s  of t h y r o x i n e ,  r e s u l t i n g  i n  g o i t r e  and reduced 

l e v e l s  o f  t h y r o x i n e  (T4) i n  t h e  s e r u m .  The d e p r e s s e d  

t h y r o x i n e  l e v e l  h a s  o t h e r  s i d e  e f f e c t s  t h a t  may b e  

a s s o c i a t e d  w i t h  t h e  reduced a p p e t i t e ,  d r o o l i n g  and even 

h a i r  l o s s  t h a t  were no ted  i n  c a t t l e  f e d  h igh  l e v e l s  of  

leucaena i n  A u s t r a l i a  and N e w  Guinea ( J o n e s  aJ., 1976) .  

A l l  c l i n i c a l  s i g n s  a r e  n o t  c o n s i s t e n t l y  p r e s e n t  when 

a n i m a l s  a r e  f e d  d i e t s  h i g h  i n  l e u c a e n a .  F o r  e x a m p l e ,  

Hamilton & d. (1971) r e p o r t e d  t h a t  leucaena  d i d  n o t  a f f e c t  

t h e  l e n g t h  of  o e s t r o u s  c y c l e ,  concep t ion  r a t e  o r  g e s t a t i o n  



l e n g t h  i n  h e i f e r s .  The o n l y  a d v e r s e  e f f e c t s  n o t e d  were 

s l i g h t  d e p i l a t i o n ,  some mi ld  i n c o o r d i n a t i o n  and nervous  

symptoms occur r ing  b r i e f l y  dur ing  g e s t a t i o n ,  and lower mean 

b i r t h  weight of ca lves  (19.6 kg versus  25 .8  kg f o r  t h e  

lucerne c o n t r o l  d i e t ) .  I n  ca lves  t h y r o i d  glands were a l s o  

e n l a r g e d  and  plasma-bound i o d i n e  l e v e l s  e l e v a t e d .  The 

h i s to logy  of t h e  t hy ro id  gland w a s ,  however, normal. 

The lack  of any adverse  e f f e c t  on conception r a t e s  i n  

t h e  s tudy  of Hamilton et al. (1971) confirmed t h e  work of 

Henke & al. (1950) i n  Hawaii where, f o r  t h r e e  success ive  

l a c t a t i o n s  i n  cows f ed  d i e t s  of leucaena and concen t r a t e s ,  

t h e  animals bred normally. They a r e  a l s o  i n  accordance w i t h  

t h e  r e s u l t s  from an  experiment extending over  f i v e  yea r s  i n  

which Hereford and Hereford x Afrikander h e i f e r s  t h a t  were 

r e a r e d  and mated,  on l e u c a e n a  -based  p a s t u r e s  gave 

conception r a t e s  of over 90 pe r  c e n t  ( Jones ,  1979).  However, 

Holmes i n  New Guinea repor ted  low concept ion r a t e s  and poor 

growth i n  Brahman c r o s s  h e i f e r s  g raz ing  a predominantly 

leucaena pas tu re  conta in ing  some unpa la tab le  weeds (Holmes, 

1 9 7 6 ) .  These  a p p a r e n t l y  c o n f l i c t i n g  r e p o r t s  may be t h e  

r e s u l t  of t h e  d i f f e r e n t  i n t a k e s  of mimosine by t h e  c a t t l e  i n  

t h e  d i f f e r e n t  experiments. For example, i n  t h e  s tudy  by 

Hamilton & d. (1971) t h e  o v e r a l l  mean concent ra t ion  of 

mimosine i n  t h e  dry  ma te r i a l  ranged from 0.34 t o  1.2 pe r  

cen t ,  while mimosine va lues  of 3 t o  4 p e r  c e n t  were repor ted  



i n  s t u d i e s  where problems have occurred (Jones  et a., 1 9 7 6 ;  

Jones al., 1 9 7 8 ) .  The c o n f l i c t i n g  r e s u l t s  f o r  h e i f e r s  i n  

sou theas t  Queensland and i n  New Guinea could a l s o  be due t o  

t h e  f a c t  t h a t  i n  t h e  Aus t r a l i an  s tudy  t h e  animals grazed a 

f e r t i l i z e d  mixed pas tu re  of leucaena and s e t a r i a  whereas 

those  i n  New Guinea were confined t o  u n f e r t i l i z e d  leucaena. 

Unfor tunate ly  t h e  mimosine concen t r a t i on  of t h e  d i e t s  

f e d  h a s  n o t  been measured i n  many of t h e  e a r l i e r  

experiments. P a r t  of t h e  v a r i a b i l i t y  encountered between 

animals g raz ing  t h e  same leucaena p a s t u r e  is undoubtedly due 

t o  t h e  d i f f e r e n t  p ropor t ion  of leucaena s e l e c t e d  by t h e  

d i f f e r e n t  animals.  Est imat ion of t h e  propor t ion  of leucaena 

s e l e c t e d  by 1 0  s t e e r s  grazing t h e  same l e u u a e r ~ a / p a r ~ ~ o l &  

pas tu re ,  us ing C  I2/cl3 r a t i o  i n  t h e  f aeces  (Jones  et d., 

1 9 7 9 )  showed t h a t  i nd iv idua l  animals s e l e c t e d  from 3 0  t o  70  

per  c e n t  of leucaena i n  t h e  d i e t .  Furthermore, animals t h a t  

s e l e c t e d  lower amounts of leucaena had low t o x i c i t y  s co re s  

and those  t h a t  s e l e c t e d  high amounts of leucaena had high 

t o x i c i t y  s co re s  (Jones ,  1 9 7 9 ) .  

I n  s t u d i e s  where t h e  l e v e l  of leucaena i n  t h e  d i e t  of 

s t e e r s  v a r i e d  from zero t o  1 0 0  p e r  c e n t ,  r a t i o n s  conta in ing  

up t o  40  pe r  c e n t  of leucaena r e s u l t e d  i n  good l iveweight  

ga in  over a pe r iod  of 1 1 2  days al though t h e  T4 l e v e l s  i n  t h e  



serum of c a t t l e  on t h e  40 pe r  c e n t  leucaena d i e t  decreased 

t o  l e s s  than 20 n m o l / l i t r e  by t h e  end of t h e  feeding 

per iod .  S t e e r s  on t h e  zero pe r  cen t ,  1 0  p e r  c e n t  and 2 0  per  

cen t  leucaena d i e t s  maintained normal T4 l e v e l s  of 60-100 n 

m o l / l i t r e  t h r o u g h o u t  ( J o n e s ,  1 9 7 7 ) .  I t  i s ,  t h e r e f o r e ,  

suggested t h a t  d i e t s  con ta in ing  l e s s  than  30 pe r  cen t  of 

leucaena would not  be expected t o  cause t o x i c i t y  problems i n  

growing s tock .  

One no tab le  f e a t u r e  of t h e  t o x i c i t y  of leucaena t o  

animals i s  i t s  ready r e v e r s i b i l i t y  when t h e  animals a r e  

removed t o  a non-leucaena pas tu re .  Cessa t ion  of leucaena 

feeding r e s u l t s  i n  a r a p i d  r e t u r n  t o  normal T,, l eve l s  and, 

provided t h e  animals have not  been unduly s t r e s s e d  p r i o r  t o  

t h e  change of feed ,  t h e i r  growth r a t e s  r e t u r n  t o  normal 

(Jones  &. , 1 9 7 8 ) .  The t o x i c i t y  is  no t  a c u t e  under f i e l d  

condi t ions  - t h e r e  is  no known record  of animals dying while 

grazing leucaena - dea ths  t h a t  have occurred were r epo r t ed  

from pen feeding s t u d i e s  where leucaena w a s  f e d  a s  t h e  s o l e  

r a t i o n .  Under f i e l d  cond i t i ons ,  s i c k  animals a r e  recognized 

r e a d i l y  and can be removed t o  non-leucaena p a s t u r e s .  I n  t h i s  

r e spec t ,  white c love r  and lucerne,  which cause b l o a t  i n  

temperate pas tu re s ,  a r e  a f a r  g r e a t e r  r i s k  i n  terms of 

s tock  lo s se s  t han  is  leucaena.  



2 . 4 .  Degradation of mimosine 

Tahahashi and Ripperton (1949) p o s t u l a t e d  f o r  t h e  f i r s t  

time t h a t  mimosine was dest royed i n  t h e  rumen. However, 

Damseaux ( 1 9 5 6 )  m a i n t a i n e d  t h a t  t h i s  h y p o t h e s i s  was 

i n c o r r e c t  because he found t h a t  sheep could no t  r ead iy  e a t  

t h e  p l a n t  and t h e  smal l  amount which was e a t e n  by them 

caused shedding of f l e e c e  i n  1 0  t o  1 4  days eventhough they 

could not  produce d i r e c t  evidence showing whether o r  not  

mimosine was degraded i n  t h e  rumen. Although Hegarty & &. 

(1964) r epo r t ed  t h a t  mimosine adminis tered i n t o  t h e  rumen of 

sheep was de t ec t ed  a s  3,4-DHP i n  t h e  u r i n e ,  no informat ion 

dea l ing  with  t h e  d i r e c t  e f f e c t  of rumen micro organisms on 

t h e  d e g r a d a t i o n  of  mimosine was a v a i l a b l e .  Shiroma and 

Akashi (1976) observed t h a t  goat  rumen f l u i d  i s  a b l e  t o  

degrade mimosine i n  4. leucocephala (Lam.) de. W i t .  

Tangendjaja & a. (1983) f r a c t i o n a t e d  rumen f l u i d  from 

sheep  f e d  on d i f f e r e n t  d i e t s  i n t o  mic ro  o rgan i sms  and 

superna ten t  f r a c t i o n s  and t h e  formar d iv ided  i n t o  b a c t e r i a  - 
r i c h  and protozoa - r i c h  f r a c t i o n s .  They found t h a t  rumen 

f l u i d  from sheep f ed  on a  lucerne - o a t s  mixture produced a  

more r a p i d  degradat ion of mimosine than  d i d  t h a t  from sheep 

f ed  on lucerne hay, which was g r e a t e r  than  t h a t  from a  

D i s i t a r i a  wentz i i  d i e t .  Most a c t i v i t y  was i n  t h e  b a c t e r i a  - 
r i c h  f r a c t i o n  f o r  t h e  l u c e r n e  - o a t s  d i e t  and i n  t h e  



protozoa - r i c h  f r a c t i o n  f o r  t h e  o t h e r  d i e t s .  The r a t e  of 

degradat ion of endogenous mimosine i n  leucaena lea f  dur ing 

incuba t ioa  i n  rumen f l u i d  was much g r e a t e r  t han  t h a t  f o r  t h e  

p u r i f i e d  mirnosine. The s u b s t a n t i a l  degrada t ion  observed 

when a  b u f i e r  s o l u t i o n  w a s  s u b s t i t u t e d  f o r  rumen f l u i d  was 

a t t r i b u t e d  t o  endogenous lea f  enzymes. These enzyme systems 

were more e f f i c i e n t  i n  degrading mimosine than  t h e  micro 

organisms i n  t h e  rurnen l i quo r .  

Mimosine is  degraded q u i t e  r a p i d l y  t o  3 , 4  - DHP by an 

enzyme p re sen t  i n  macerated green leaves  (Lowry & &. , 

1 9 8 3 ) .  V i r t u a l l y  more t h a n  80 p e r  c e n t  o f  mimosine i s  

degraded by hea t ing  of i n t a c t  leucaena leaves  a t  7 0 ° C  f o r  1 0  

minutes (Tangendjaja & al., 1984) .  DHP though l e s s  t o x i c  

than  mimosine i s  go i t rogenic .  (Hegarty & aJ., 1 9 7 6 ) .  

From t h e i r  s t u d i e s  on c rossbred  b u l l s  i n  Ind ia  f ed  

leucaena a t  0,50 and 100 pe r  c e n t  l e v e l s ,  Badve a. 
(1985) found t h a t  mimosine exc re t ion  and serum p r o t e i n  bound 

iod ine  l e v e l s  were i n  agreement wi th  t hose  r epo r t ed  by Jones 

and M e g a r r i t y ,  (1981)  f o r  g o a t s  f e d  l e u c a e n a  i n  Hawaii  

i n d i c a t i n g  breakdown of  mimosine and  DHP t o  n o n t o x i c  

compounds thereby prevent ing t o x i c i t y  a s  suggested by Jones 

and Lowry, (1984) .  

Jones and Megarrity (1983) f e d  goa ts  both i n  A u s t r a l i a  

and  Hawai i ,  comparable  d i e t s  o f  l e u c a e n a  and  l u c e r n e  



( c o n t r o l )  o v e r  a  7 weeks p e r i o d .  I n t a k e  o f  mimosine, 

e x c r e t i o n  of  rumina l  m e t a b o l i t e  3 , 4  D H P  and serum 

c o n c e n t r a t i o n s  o f  t h y r o x i n e  ( T 4 )  were measured i n  b o t h  

s t u d i e s .  Mean mimosine in t akes  on t h e  h ighes t  leucaena d i e t s  

i n  A u s t r a l i a  and Hawaii were s i m i l a r  a t  about 209 daye1. I n  

A u s t r a l i a  goats  on t h e  a l l  leucaena d i e t s  became hypothyroid 

a f t e r  only  3 weeks of feeding,  t hy ro id  glands were en la rged  

and e r o s i o n s  o f  oesophagea l  mucosa and  r e t i c u l o r u m e n  

occurred.  Excret ion of DHP i n  t h e  u r i n e  was r e l a t e d  t o  t h e  

d a i l y  mimosine i n t a k e s  wi th  r ecove r i e s  of about 86 p e r  c e n t .  

I n  marked c o n t r a s t ,  g o a t s  f e d  o n  l e u c a e n a  i n  Hawaii 

exh ib i t ed  no c l i n i c a l  s i g n s  of t o x i c i t y  and exc re t ed  l e s s  

than  1 p e r  c e n t  of t h e  mimosine i n t a k e  as DHP i n  t h e  u r i n e .  

No degradat ion of DHP occurred i n  vitro w i t h  rurrlcn f l u i d  

from Aus t r a l i an  goa ts ,  where a s  7 1  pe r  c e n t  of t h e  added DHP 

was degraded a f t e r  5 h r  of incuba t ion  with  rumen f l u i d  from 

goats  i n  Hawaii. The r e s u l t s  suppor t  t h e  hypothesis  t h a t  t h e  

d i f f e r ences  observed a r e  a t t r i b u t e d  t o  a  d i f f e r e n t  microbial  

metabolism of mimosine and DHP i n  ruminants i n  Hawaii. I t  i s  

of i n t e r e s t  t h a t  feed  in t ake  was i n c r e a s ~ d  immmediately when 

ruminal degradat ion of DHP was induced i n  leucaena f ed  goats  

(Jones and Lowry, 1984) .  

M i c r o b i a l  d e t o x i f i c a t i o n  o f  mimosine w a s  d e t e c t e d  

dur ing i n  vitro s t u d i e s  wi th  rumen f l u i d  from c a t t l e  and 

sheep i n  Canada (Kudo & d., 1984) .  Mimosine was degraded 



r a p i d l y  ( 2  - 1 7  pg.m~-l.h-l) by rumen inocula  from sheep on a  

concent ra te  d i e t  but  inocula  from sheep on cubed hay showed 

much l e s s  a c t i v i t y  (0.44 pg.m~-l.h'l). Mimosine was a l s o  

m e t a b o l i z e d  by rumen microorganisms  from s t e e r s  on 

concent ra te  r a t i o n s  (2.88 vg.m~-l.h-l).  But r a t e s  were lower 

when i n o c u l a  o r i g i n a t e d  from c a t t l e  f e d  hay p a s t u r e  o r  

s i l a g e  d i e t  ((1.87 pg.rn~-l .h- l ) .  They concluded t h a t  i n  

Canada rumen f l u i d  c o n t a i n s  microorganisms  c a p a b l e  of 

mimosine degradat ion and t h a t  r a t e  of d e t o x i f i c a t i o n  a r e  

enhanced by rumen m i c r o b i o t a  from s h e e p  and c a t t l e  on 

concent ra te  d i e t s .  Even though t h e  major metabol i t e  of 

mimosine i n  ruminants f ed  leucaena is  3 ,4  - DHP, occas iona l  

appearance of ano ther  compound d e t e c t a b l e  by t h e  formation 

of a  blue  complex wi'th f e r r i c  ions  i n  t h e  u r i n e  was repor ted  

by Jones and Megarri ty (1983) and t h e  same was l a t e r  on 

de t e rmined  t o  be  3-hydroxy-2(1H)- p y r i d o n e  (2'3-DHP), a  

s t r u c t u r a l  isomer of 3,4-DHP (Ford et d., 1984) .  

Mixed c u l t u r e s  of rumen b a c t e r i a  from adapted leucaena 

f ed  goa ts  o r  leucaena f e d  c a t t l e  a r e  capable  of completely 

degrading both DHP isomers, and one p a r t i c u l a r  c u l t u r e  has 

a l s o  been found which conver t s  3,4-DHP t o  2,3-DHP (Jones  & 

a l . ,  1 9 8 4 ) .  The s p o r a d i c  a p p e a r a n c e  of  s i g n i f i c a n t  - 

q u a n t i t i e s  (>0.1 p e r  c e n t )  of  2,3-DHP i n  t h e  u r i n e  of 

leucaena f e d  ruminants may, t h e r e f o r e ,  be a t t r i b u t e d  t o  



f l u c t u a t i o n s  i n  t h e  r e l a t i v e  p o p u l a t i o n  of  b a c t e r i a  

r e s p o n s i b l e  f o r  t h e  s e q u e n t i a l  s t e p s  o f  mimosine 

degradat ion.  

Q u i t e  con t r a ry  t o  t h e  previous  r e p o r t  Raurel la  and 

Jones ,  (1985) found t h a t  leucaena t o x i c i t y  was no longer a 

problem f o r  c a t t l e  a t  E rap ,  b e c a u s e  t h e y  t h e n  had t h e  

s p e c i f i c  rumen microorganisms  a c q u i r e d  t o  deg rade  D H P ,  

probably due t o  some mutation i n  t h e  b a c t e r i a  i n  t h e  c a t t l e  

of Aus t r a l i an  o r i g i n  o r  because such b a c t e r i a  were acquired 

from o t h e r  c a t t l e .  According t o  Jones  (1984) DHP degrading 

organisms can be in t roduced i n  animals by drenching them 

w i t h  f r e s h  rumen f l u i d  taken from those  known t o  degrade 

DHP. Jones & d. (1985)  showed that the transLer of DII1' 

d e g r a d i n g  a b i l i t y  i s  p o s s i b l e  by rurnen i n f u s i o n  w i t h  

b a c t e r i a l  c u l t u r e s ;  t h a t  animal t o  animal t r a n s f e r  occurs i n  

s m a l l  paddocks;  t h a t  t h e  i n t r o d u c e d  b a c t e r i a  a r e  b e i n g  

maintained when leucaena is  f e d  and t h a t  they  p e r s i s t  i n  

t h e  animal f o r  a t  l e a s t  6  months a f t e r  removal from leucaena 

feeding . 

Sriskandarajah and Komolong (1986) recorded complete 

absence of 3,4-DHP, al though i t s  s t r u c t u r a l  isomer 2,3-DHP, 

was found a t  0.07 and 0.6 pe r  c e n t  i n  t h e  u r i n e  of sheep and 

g o a t  r e s p e c t i v e l y  f e d  l e u c a e n a  hay i n  Papua New Guinea 

i n d i c a t i n g  t h a t  microbes conver t ing  3,4-DHP t o  2,3-DHP e x i s t  



i n  t h e  rumen of t hese  animals.  Low l e v e l s  of DHP i n  t h e  

u r ine  of sheep and goat  i nges t ing  high l e v e l s  of leucaena i n  

Papua New Guinea i n d i c a t e  t h e i r  a b i l i t y  t o  degrade mimosine 

and DHP through t h e  presence of app rop r i a t e  rurnen micro 

organisms. Brahman c a t t l e  a t  t h e  P o r t o r i a l  Research Centre,  

Erap, Papua New Guinea which was allowed t o  mix w i t h  a herd 

of Javanese Zebu c a t t l e  in t roduced t o  t h e  c e n t r e ,  were found 

not  t o  e x c r e t e  DHP i n  t h e i r  u r ine .  These f i nd ings  i l l u s t r a t e  

t h e  ex i s t ence  of DHP degrading micro organisms i n  t h e  rurnen 

of sheep,  goat  and c a t t l e  in t roduced from Asia i n t o  Papua 

New Guinea. 

S u n i l  Kumar et al. (1983)  s t u d i e d  t h e  i n  vitro 

degradat ion of chemically pure mimosine by rumen f l u i d  and 

i t s  f r a c t i o n s  obta ined from buf fa loes  maintained on wheat 

s t raw,  green forage,  crushed maize g r a i n s  and mustard cake. 

The whole rumen f l u i d  degraded mimosine t o  t h e  e x t e n t  of 1 0 0  

per  cen t  when incubated f o r  50 hours.  Amongst t h e  rurnen 

f l u i d  f r a c t i o n s ,  b a c t e r i a  were more a c t i v e  t han  protozoa.  

C e l l  f r e e  supernantent  was i n e f f e c t i v e .  A t  50 hour of 

incuba t ion  b a c t e r i a  and protozoa degraded mimosine t o  t h e  

e x t e n t  of 87  and 28 p e r  c e n t  r e s p e c t i v e l y .  Mimosine a t  2.12 

mg m l "  rumen f l u i d  c o n c e n t r a t i o n  d i d  n o t  a f f e c t  rumen 

microbial  a c t i v i t y .  Ammonia and v o l a t i l e  f a t t y  a c i d s  were 

formed from t h e  degradat ion of mimosine. 



Dominguez-Bello (1989)  r e p o r t e d  i n c r e a s e d  ammonia 

concent ra t ion  i n  t h e  rumen of sheep when leucaena was added 

t o  t h e  d i e t .  According t o  Neeru & d. (1992) t h e  higher 

concent ra t ions  of ammonia i n  t h e  rumen f l u i d  a f t e r  feeding 

leucaena i n d i c a t e s  t h e  presence of more s o l u b l e  p ro t e in s  

and/or f r e e  amino a c i d s  which a r e  e a s i l y  degraded i n  t he  

rumen t o  produce ammonia. Grea te r  a v a i l a b i l i t y  of ammonia 

due t o  t h e  degradat ion of mimosine may be one of t h e  reasons 

f o r  h igher  microbial  growth a f t e r  feed ing  leucaena.  Neeru 

a l .  (1992) examined rumen microbial  a c t i v i t y  f o r  f i nd ing  - 

o u t  t h e  t o x i c  e f f e c t s  a f t e r  feeding L. l e u c o c e ~ h a l a  (K-8) a t  

20 pe r  cen t  of t h e  d i e t  of bu f f a lo  c a l v e s  and found t h a t  

t h e r e  was no adverse e f f e c t  on rumen microbia l  a c t i v i t y ,  

w h i l e  l e v e l s  of  TCA-N, t o t a l  N and NH3-N i n c r e a s e d ,  

i n d i c a t i n g  an o v e r a l l  p o s i t i v e  e f f e c t .  There was, however, a  

decrease  i n  t h e  concent ra t ion  of t o t a l  v o l a t i l e  f a t t y  a c i d s  

i n  t h e  rumen f l u i d .  
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MATERIALS AND METHODS 

3.1- Location 

The study "Microbial degradation of mimosine in goats" 

was carried out in the Department of Animal Nutrition, 

College of Veterinary and Animal Sciences, Kerala 

Agricultural University, Mannuthy. The experimental goats 

were maintained in the metabolism stall of the Departmentt 

of Animal Nutrition, under standard conditions of feeding 

and management. 

3.2. Experimental programme 

Samples of edible parts of subabul viz., immature 

leaves, mature leaves, tender stems and seeds were analysed 

for their proximate chemical composition and mimosine 

content during the months of May, June and July. In vitro 

degradation of chemically pure mimosine and that of 

different edible parts of subabul was determined by 

artificial rumen technique using three rumen fistulated 

goats. 

3-2.1. Experimental animals 

Three Saanen x Malabari adult healthy goats weighing 

about 20 kg were used for fixing the rumen fistula for the 



c o l l e c t i o n  o f  rumen f l u i d  t o  be  u s e d  f o r  t h e  

de t e rm ina t i on  of  in vitro deg rada t i on  of  mimosine. 

3.2.1.1. S u r g i c a l  t echn ique  

The a n i m a l  was f a s t e d  f o r  2 4  h o u r s  p r i o r  t o  t h e  

o p e r a t i o n .  I t  was c o n t r o l l e d  on r i g h t  l a t e r a l  recumbency and 

t h e  upper l e f t  f l a n k  r eg ion  was p repared  f o r  ope ra t i on .  

Loca l  i n f i l t r a t i o n  a n a e s t h e s i a  was i n d u c e d  by i n j e c t i n g  

about  4 - 6 m l  of  2 p e r  c e n t  l i gnoca ine  hydroch lor ide  

s o l u t i o n  subcutaneously .  

A c i r c u l a r  a r e a  over  t h e  s k i n  about  3 c m  i n  d iamete r ,  

was marked midway between l a s t  r i b  and t u b e r  coaxe,  v e n t r a l  

t o  t h e  lumbar v e r t e b r a e  on  t h e  l e f t  s i d e .  A c r u c i a t e  

i n c i s i o n  was made on t h e  s k i n  and t h e  f o u r  f l a p s  were 

d i s s e c t e d  o u t ,  t o  make a  c i r c u l a r  i n c i s i o n .  The f a s c i a ,  

m u s c l e s  and  t h e  p e r i t o n e u m  were  i n c i s e d  t o  e n t e r  t h e  

abdominal c a v i t y .  The peri toneum was s t r e t c h e d  and f i x e d  t o  

t h e  s k i n  by a  se r ies  o f  m a t t r e s s  s u t u r e s .  By g e n t l e  

t r a c t i o n ,  t h e  rumen wa l l  was brought  i n  l e v e l  wi th  t h e  

abdomina l  i n c i s i o n  and  a n c h o r e d  by means o f  f o u r  s t a y  

s u t u r e s .  The exposed p o r t i o n  o f  t h e  rumen was t h e n  s u t u r e d  

t o  t h e  abdominal i n c i s i o n ,  by i n s e r t i n g  a  s e r i e s  of  m a t t r e s s  

s u t u r e s  wi thou t  p i e r c i n g  t h e  mucous membrane of  t h e  rumen, 

u s ing  s t e r i l e  s i l k .  The s t a y  s u t u r e s  were t h e n  removed and 

t h e  a r e a  was c o v e r e d  w i t h  s t e r i l e  gauze  and  was d a i l y  



dressed with nitrofurazolidone ointment. On the 7th day, 

the sutures were removed. The rumen wall was excised 0.5 cm 

away from the sutured margin, all around. 

The cylindrical portion of the canula fitted with one 

of the threaded circular discs with the rubber washer was 

pushed into the rumen. The other circular disc with its 

rubber washer was then fixed on the protruding portion of 

the canula. The opening portion of the canula was closed 

with a screw cap. Nitrofurazolidone ointment was applied 

over the wound daily. Streptopenicillin 4 lakhs IU was 

administered intramuscularly for 5 days post operatively. 

The wound healed up within a week. The adhesion between the 

rumen and abdominal wall was good. 

3.2.2. Experimental diet 

Ration for experimental goats was computed as per 

feeding standards (ICAR, 1985). 

Table 1. Ingredient composition of the concentrate fed to 
goats. 

............................................................ 
Ingredients Per cent ............................................................ 
Ground nut cake 20.0 

Maize 27.0 

Wheat bran 30.0 

Horse gram 20.0 

Mineral mixture 1.5 

Salt 1.5 



Table  2 .  Proximate chemical  composi t ion  of  t h e  c o n c e n t r a t e  
f e d  t o  g o a t s  on d r y  m a t t e r  b a s i s .  

............................................................ 
Proximate p r i n c i p l e  Pe r  c e n t  ............................................................ 

Dry m a t t e r  91.6 

E t h e r  e x t r a c t  5.8 

Crude p r o t e i n  16.8 

Crude f i b r e  11.6 

T o t a l  a s h  8.8 

NFE 5 7 . 0  ............................................................ 

3.2.3. Management 

The exper imenta l  animals  were housed i n d i v i d u a l l y  wi th  

f a c i l i t i e s  f o r  f e e d i n g  and wa te r ing .  Weighed q u a n t i t i e s  of 

c o n c e n t r a t e  a n d  r o u g h a g e  were o f f e r e d  d a i l y .  The 

c o n c e n t r a t e  was g i v e n  a t  t h e  r a t e  o f  3 0 0  g /head /day .  

Roughage ( H y b r i d  N a p i e r )  was g i v e n  a t  t h e  r a t e  o f  3 

kg/head/day. Wholesome wate r  was p rov ided  ad l i b i t u m  . 

3.2.4. Determination of mimosine i n  leucaena samples 

Mimosine c o n t e n t  of  immature l e a v e s ,  mature l e a v e s ,  

t e n d e r  s tems and s e e d s  of  subabul  was e s t i m a t e d  u s i n g  t h e  

method d e s c r i b e d  by Brewbaker & a. (1981) .  

One g of  a i r  d r i e d  ground leucaena  sample was weighed 

o u t  i n  t o  a 1 0 0  m l  v o l u m e t r i c  f l a s k ,  and made up t h e  volume 



w i t h  0 .1  N HC1 and then  macerated i n  a  homogenizer. Ten m l  

a l i q u o t e  of t h e  macerate and 15 m l  of 0 .1  N HC1 con ta in ing  

charcoal  was taken i n  a  t e s t  tube  and hea ted  i n  a  b o i l i n g  

water bath  f o r  15 minutes. I t  was then  f i l t e r e d  through 

Whatman No. 2 .  f i l t e r  paper.  To 2  m l  of t h e  above f i l t r a t e ,  

5  m l  of EDTA s o l u t i o n  (1 g Na2 EDTA . 2 H 2 0  i n  4L of 

d i s t i l l e d  wate r )  and 1 m l  of f e r r i c  c h l o r i d e  reagent  ( 4  g  

FeC13 . 6 H20in 500 m l  of 0 .1  N HC1) were added. The blank 

and s tandards  conta in ing  0.25, 0.5, 0.75, 1, 1.25,  1 .5 ,  1.75 

and 2 m l  of pure mimosine (0.25 mg/ml) were prepared 

s i m i l a r l y .  They were kept  i n  dark f o r  15 minutes. The 

absorbance was determined a t  535 nrn i n  a  Spec t ron ic  20 - 
spectrophotometer. The mimosine con ten t s  of t h e  samples 

were found o u t  from t h e  s tandard  curve (F ig .  1). 

3 . 3 .  Collection of rurnen liquor 

Samples of rumen l i quo r  were taken from t h e  f i s t u l a t e d  

goa ts  before  o f f e r i n g  t h e  concent ra te  mixture i n  t h e  morning 

and 2 hours a f t e r  they had consumed t h e  concent ra te  

mixture. The c o l l e c t i o n  of rumen l i q u o r  was done i n  a  250 

m l  con ica l  f l a s k  by i n s e r t i n g  a  hard polythene tube i n t o  t h e  

rumen a f t e r  opening t h e  cap of t h e  f i s t u l a  and sucking ou t  

t h e  ruminal f l u i d  from d i f f e r e n t  dep ths  and d i r e c t i o n s .  

The con ica l  f l a s k  was c losed  with  a  double bore rubber cork 



Fig. 1. Calibration curve for mimosine 
content in leucaena samples 

0 0.0626 0.1260 0.1876 0.2600 0.3126 0.376 0.4376 0.6 

Mimosine concentration (ma) 



c o n t a i n i n g  rumen l i q u o r  w i t h o u t  mimosine were s e t  up.  

Likewise, i n s t e a d  of mimosine s o l u t i o n ,  samples of ground 

immature subabul leaves  ( 7 5  mg) conta in ing  9.95 pe r  cen t  

mimosine, mature leaves  (152 mg) con ta in ing  4.91 pe r  cen t  

mimosine, t ender  stems (225 mg) conta in ing  3.36 pe r  c e n t  

mimosine and seeds  (79 mg) conta in ing  9.51 p e r  cen t  

mimosine were taken f o r  t h e  s tudy  of mimosine degradat ion.  

Mimosine c o n c e n t r a t i o n s  a t  12 h r  i n t e r v a l s  were 

determined calorimetrically. Each subsample (0 .5  m l )  was 

mixed with  0.05 m l  f e r r i c  c h l o r i d e  reagent  (5.4 g  FeC13. 

6  H20 i n  100 m l  of 2.5 N HC1)  and 4.45 m l  water .  This  

mixture was cen t r i fuged  a t  6000 rpm f o r  5  minutes and t h e  

absorbance of superna ten t  c l e a r  so lu t io r l  was rrleaeurcd a t  

535 nrn. The mimosine conten t  was determined from t h e  

s tandard  curve.  The s tandards  conta in ing  0.1, 0.2, 0.3,  

0.4, 0.5, 0.6, 0.7, 0.8 and 0.9 m l  of mimosine (0.375 mg/ml) 

were used f o r  t h e  p repa ra t ion  of s tandard  curve (F ig .  2 ) .  

3.4.  Chemical analysis 

3.4.1 .  Proximate composition 

The proximate p r i n c i p l e s  of conen t r a t e ,  roughage and 

samples of leucaena were determined a s  p e r  AOAC (1980) .  



f i t t e d  w i t h  g l a s s  t u b e s .  One of  t h e  g l a s s  t u b e s  was 

connected t o  t h e  f r e e  end of t h e  polythene tube  and t h e  

o the r  t o  a  rubber tubing t o  suck o u t  t h e  rumen l i q u o r .  

About 80 m l  of rumen l i qou r  was c o l l e c t e d  from each goat  a t  

each sampling time and were mixed thoroughly.  I t  was 

immedia te ly  b r o u g h t  t o  t h e  l a b o r a t o r y  f o r  f u r t h e r  

process ing and a n a l y s i s .  

3.3.1 A r t i f i c i a l  rumen technique 

A 250 m l  con ica l  f l a s k  was f i t t e d  w i t h  a  double bored 

rubber cork.  Through t h e  ho les  g l a s s  tubes  were i n s e r t e d  

and one was used a s  i n l e t  f o r  carbondioxide and t h e  o t h e r  

served a s  t h e  o u t l e t .  Rubber tubes  were f i x e d  t o  t h e  g l a s s  

tubes  and a  Bunsen va lve  was made i n  t h e  o u t l e t  of t h e  g l a s s  

tube.  C l ip s  were used f o r  opening and c l o s i n g  t h e  tubes .  

3.3.1.1. Degradation o f  mimosine i n  rumen liquor 

The rumen l i q u o r  was s t r a i n e d  through fou r  l a y e r s  of 

muslin c l o t h .  From t h i s ,  a 1 7  m l  a l i q u o t e  and 3 m l  of 

mimosine s o l u t i o n  (2.5 mg pure rnirnosine p e r  m l )  were added 

t o  t h e  conica l  f l a s k  and t h e  same was f l u shed  with C02.  The 

samples were incubated a t  3 9 ' ~  under anaerobic  cond i t i ons  

and subsamples ( 0 . 5  m l )  were assayed a t  0 ,  1 2 ,  2 4 ,  36, 48 

h r  t o  d e t e r m i n e  t h e  mimosine c o n c e n t r a t i o n .  C o n t r o l s  



Fig. 2. Cali bration curve for mimosine 
degradation in SRL of goat 
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3 .4 .2 .  VFA estimation 

The total VFA content of rumen liquor incubated with 

samples was estimated at 12 hr intervals using the method 

described by Barnett and Reid (1956) with minor 

modifications. 

After collection, the rumen liquor was strained. 

From this, a 34 ml aliquote was taken in a 250 ml conical 

flask and the subabul sample containing 15 mg of mimosine 

was added and incubated at 3 9 " ~ .  At 12 hour intervals, 5 ml 

was taken from each flask and was centrifuged for 5 

minutes. From the clear solution, 2 ml was taken and 0.1 

ml of HgC12 was added to arrest microbial activity. To 

this 1 ml of liquid paraffin containing 2 per cent n-octyl 

alcohol was added and then introduced into the Kjeldhal 

steam distillation apparatus. Two ml of Scaris Brick 

buffer (1 ml of 10% Potassium oxalate + 1 ml of 5% oxalic 

acid) was also introduced and distillation was carried out 

till 150 ml of distillate was obtained. It was titrated 

against 0.01 N NaOH in the presence of phenolphthalein 

indicator. A blank using 2 ml distilled water was also 

determined simultaneously. TVFA was calculated as 

millimoles of acetic acid. 



3.4.3. Ammonia e s t ima t ion  

Ammonia conten t  i n  t h e  rumen l i q u o r  conta in ing  samples 

of leucaena was es t imated  us ing  conway d i f f u s i o n  technique 

a s  descr ibed  by Conway (1957).  

From t h e  s t r a i n e d  rumen l i q u o r ,  a  34 m l  a l i q u o t e  was 

taken i n  a  250 m l  con ica l  f l a s k  and t h e  leucaena samples 

con ta in ig  15 mg mimosine was added and incubated a t  3 9 " ~ .  

From t h i s ,  a t  12 h r  i n t e r v a l s ,  1 r n l  p o r t i o n  was withdrawn 

and placed i n  one s i d e  of t h e  o u t e r  chamber of t h e  Conway 

d i f f u s i o n  d i s h  and 1 m l  of potassium carbonate  ( 4 5  % )  was 

placed i n  t h e  oppos i te  s i d e  of t h e  o u t e r  chamber. One m l  

of b o r i c  a c i d  reagent  [prepared by mixing 100 m l  of 1 0  % 

bor i c  a c i d ,  1 m l  0 .1  % methyl r ed  ( i n  e t h a n o l )  and 8 m l  of 

0 . 1  % bromocresal green ( i n  e t h a n o l )  and d i l u t i n g  t o  1 l i t r e  

w i t h  d i s t i l l e d  water]  was placed i n  t h e  i nne r  chamber of t h e  

d i sh .  Then t h e  d i s h  was c losed  w i t h  t h e  cover and was 

gen t ly  r o t a t e d  on a f l a t  su r f ace  t o  ensure  mixing of 

potassium carbonate  (45 % )  w i t h  t h e  con ten t s .  Then it was 

allowed t o  d i f f u s e  f o r  20 minutes. A f t e r  d i f f u s i o n ,  t h e  

ammonia absorbed by t h e  b o r i c  a c i d  was t i t r a t e d  a g a i n s t  

0 . 0 0 1  N H 2 S 0 4  . A blank was a l s o  run sirnultaneously.  

3.5. Stat is t ical  a n a l y s i s  

S t a t i s t i c a l  a n a l y s i s  of t h e  da t a  was c a r r i e d  o u t  a s  

per  methods descr ibed  by Snedecor and Cochran (1967) .  
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RESULTS 

The results obtained during the course of investigation 

are detailed under following heads. 

4.1. Proximate chemical composition of leucaena. 

Data on proximate chemical composition of different 

edible parts of H .  leucocewhala viz.immature leavestmature 

leaves, tender stems and seeds are given in Tables 3 to 6, 

summarised data in Table 7. 

4.2. Mimosine content of leucaena- 

The ntirnosirie coriceritratiorls of different edible parts 

of leucaena for the months of May,June and July are 

presented in Table 8 to 10 and Fig.3., summarised data in 

Table 11 and statistical analysis in Tables 12 and 13. 

4.3.  Mimosine degradation. 

The data on mimosine concentrations at different time 

intervals of incubation of SRL of goat with different 

sources of mimosine are set out in Tables 14 to 18 and 

Fig. 4., surnmarised data in Table 19 and statistical 

analysis in Tables 20 and 21. 



The da t a  on percentage degradat ion of mimosine a r e  

d e t a i l e d  i n  Tables 2 2  t o  26 and Fig .  5., summarised da t a  i n  

Table 27 and s t a t i s t i c a l  a n a l y s i s  i n  Table 28 and 29. 

The q u a d r a t i c  r e l a t i o n s h i p  between rnirnosine 

concent ra t ion  and incuba t ion  t ime is given i n  Table 3 0  

and Fig .  6 .  

The da t a  on r a t e  of disappearance of rnimosine a r e  s e t  

ou t  i n  Table 31. 

4.4.  Effect  of mimosine on rumen microbes. 

V F A  c o n c e n t r a t i o n s  a t  d i f f e r e n t  t i m e  i n t e r v a l s  of 

incubat ion of SRL of goat  wi th  d i f f e r e n t  sources  of 

rnirnosine a r e  d e t a i l e d  i n  Tables 32 t o  37 and F i g .  7 . ,  

summarised da t a  i n  Table 38 and s t a t i s t i c a l  a n a l y s i s  i n  

Tables 39 and 40. 

The ammonia c o n c e n t r a t i o n s  a t  d i f f e r e n t  t ime  

i n t e r v a l s  of incuba t ion  of SRL of goat  wi th  d i f f e r e n t  

sources  of mirnosine a r e  p resen ted  i n  Tables 41 t o  46 and 

Fig.  8. summarised d a t a  i n  Table 47 and s t a t i s t i c a l  a n a l y s i s  

i n  Tables 48 and 49. 



Table 3. Proximate chemical composition of immature leucaena 
leaves 

Sample Dry Per cent on dry matter basis 
No. matter ............................................ 

( %  Crude Ether Crude Total Nitrogen 
protein extract fibre ash free 

extract 

............................................................ 
Mean 29.40 30.80 5.62 9.53 9.46 44.58 
+S.E - - +0.39 - +0.19 k 0 . 0 8  - +O.  05  - +O .08 - +O .16 ............................................................ 



Table 4. Proximate chemical composition of mature leucaena 
leaves 

............................................................ 
Sample Dry Per cent on dry matter basis 
No. matter ............................................ 

( %  Crude Ether Crude Total Nitrogen 
protein extract fibre ash free 

extract 

Mean 35 .01  25.75 4.27 12.23 11.13 4 6 . 6 1  
+S .E - - +O .43 - +0.15 kO.05 - +0.16 k 0 . 0 9  - +0.24 ............................................................ 



Table 5 .  Proximate chemical composition of tender  stems of 
leucaena 

Sample Dry Per cent  on dry mat ter  b a s i s  
No. matter  ........................................... 

( %  ) Crude Ether Crude Tota l  Nitrogen 
p r o t e i n  e x t r a c t  f i b r e  ash f r e e  

e x t r a c t  

............................................................ 
Mean 38.07 10.32 3.32 35.83 6.64 43.87 
+S.E - - +O .18 - +O .15 - +0.04 20 .25  k 0 . 1 3 .  - +O. 46 ............................................................ 



Table 6 .  Proximate chemical composition of leucaena seeds  

- - - - -  

Sample Dry Per c e n t  on d ry  mat te r  b a s i s  
No. mat te r  ............................................ 

( %  Crude Ether  Crude To ta l  Nitrogen 
p r o t e i n  e x t r a c t  f i b r e  ash f r e e  

e x t r a c t  ............................................................ 

............................................................ 
Mean 92.20 26.22 8.30 14.27 4.46 46.75 
+S.E k 0 . 0 4  - - +0.20 20.05 - +0.07 k 0 . 0 8  - 4-0.23 ............................................................ 



Table 7. Summari sed da ta  on proximate chemical composi t ion o f  d i f f e r e n t  
e d i b l e  p a r t s  o f  leucaena 

............................................................................. 
Dry Per cen t  on d r y  mat te r  bas i s  

Sample mat te r  ....................................................... 
( X  Crude Ether  Crude To ta l  N i t rogen  

p r o t e i n  e x t r a c t  f i b r e  ash f r e e  
e x t r a c t  ............................................................................. 

Immature 29.40+0.39 30.80+0.19 5.6220.08 9.5320.05 9.4620.08 44.5820.16 
1 eaves 

Mature 35.01+0.43 25.7550.15 4.2720.05 12.2320.16 11.1320.09 46.61+0.24 
1 eaves 

Tender 38.0720.18 10.3210.15 3.32t0.04 35.8320.25 6.6420.13 43.8720.46 
stems 

Seeds 92.20+0.04 26.22+0.20 8.3020.05 14.27i0.07 4.4620.08 46.75k0.23 



Table 8. Mimosine c o n t e n t  o f  d i f f e r e n t  e d i b l e  p a r t s  o f  
leucaena  on d r y  m a t t e r  b a s i s  d u r i n g  t h e  month of 
May. 

............................................................ 
Sample Immature Mature Tender Seeds 

No. l e a v e s  l e a v e s  stems 
( % I  ( %  ( %  ( % )  

Mean 1 2 . 1 1  4.89 3.90 10 .70  
+S .E - - +0.05 - +0.02 - +O. 0 4  - +O. 08  



e 9 .  Mimosine c o n t e n t  o f  d i f f e r e n t  e d i b l e  p a r t s  o f  
leucaena on d ry  ma t t e r  b a s i s  du r ing  t h e  month of 
June .  

Sample Immature Mature Tender Seeds 
N o .  l e aves  l e aves  s tems 

( %  1 ( % )  ( %  1 ( %  ............................................................ 

Mean 11.66 5.23 3.62 10.44 
+S.E  - - +0.06 - +O. 03 - +0.03 - +0.05 ............................................................ 



e 10. Mimosine content of different edible parts of 
leucaena on dry matter basis during the month of 
July. 

- - - - - - - - - - - - - - - - - - - - - - C - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Sample Immature Mature Tender Seeds 
No. leaves leaves stems 

( %  1 ( %  1 ( % I  ( % I  ............................................................ 

............................................................ 
Mean 9.96 4.92 3.73 9.51 
+S  .E - - +O. 05 - i-0.03 - +0.02 - +O .04 ............................................................ 



Table 11. Summarised data on the mimosine content ( % )  
of different edible parts of leucaena. 

............................................................ 
Months Immature Mature Tender Seeds 

leaves leaves stems ............................................................ 

May 12.11+0.05 4.8910.02 3.90+0.04 10.70+0.08 

June 11.66+0.06 5.23+0.03 3.62k0.03 10.44k0.05 

July 9.96k0.05 4.92k0.03 3.73k0.02 9.51k0.04 



Table 12. Statistical analysis of data on mimosine content 
of leucaena during May, June and July. 

It' values .............................................. 
Sample May May June 

vs vs vs 
June July July ............................................................ 

Immature 5.8489** 29.7293** 22.2732** 
leaves 

Mature 9.0730** 0.9065(NS) 6.4284** 
leaves 

Tender 5.5699** 3.8830** 2.9403** 
stems 

Seeds 2.8163* 13.9427** 15.4160** 

* Significant at 5 per cent level 
** Significant at 1 per cent level 
NS Not significant 



Table 13. S t a t i s t i c a l  ana l ys i s  o f  da ta  on mimosine con ten t  o f  d i f f e r e n t  
e d i b l e  p a r t s  o f  leucaea 

............................................................................ 
' t i  values ................................................................... 

Immature Immature Immature Mature Mature Tender 
Months leaves 1 eaves 1 eaves 1 eaves 1 eaves stems 

Vs Mature Vs Tender Vs Seeds Vs Tender Vs Seeds Vs Seeds 
1 eaves stems stems ............................................................................ 

May 131.9181** 124.1862** 15.1189* 22.6481** 73.7232** 78.0211** 

June 95.8240** 124.3015** 16.1105** 35.3881** 87.4726** 119.9861** 

J u l y  83.5551** 116.2428** 7.2766** 30.3767** 93.4157** 142.2915** 

* S i g n i f i c a n t  a t  5 per  cen t  l e v e l  

** S i g n i f i c a n t  a t  1 pe r  cen t  l e v e l  



Table 14. I n  v i t r o  degradat ion o f  pure mimosine by s t ra ined  rumen 
l i q u o r  (SRL) o f  goat 

Mimosi ne concentrat ion (mg/100 m l  SRL) 

Sample Added (pure) 0 h r  12 h r  24 h r  36 h r  48 h r  % loss 
No. mimosi ne a t  Ohr 

(mg/100 m l  
SRL 

....................................................................... 
Mean 37.50 35.16 30.41 26.18 24.78 23.98 6.17 
+S. E - - +0.21 20.61 - +0.52 t0.43 20.37 - +O. 58 ....................................................................... 



Table 15. I n  v i t r o  degradat ion o f  mimosine o f  immature leucaena 
leaves by SRL o f  goat 

....................................................................... 
Mimosi ne concent ra t ion  (mg/100 ml SRL) 

-L------------------------------------------------------------ 

Sample Added (imma- 0 h r  12 h r  24 h r  36 h r  48 h r  % l o s s  
No. t u r e  l e a f  1 a t  Ohr 

mimosine 
(mg/100 m l  

SRL ....................................................................... 

12 9 )  34.80 28.36 26.76 23.02 23.02 7.20 
5 ...................................................................... 

Mean 37.50 35.33 30.35 26.44 24.11 23.14 5.78 
+S.E - - +O. 19 - t0.46 20.23 20.28 ~ 0 . 3 7  - +0.53 ...................................................................... 



Table 16. In v i t r o  degradat ion o f  mimosine o f  mature leucaena leaves 
by SRL o f  goat 

....................................................................... 
Mimosi ne concentrat ion (mg1100 m l  SRL) .............................................................. 

Sample Added (mature 0 h r  12 h r  24 h r  36 h r  48 h r  % loss  
No. l e a f )  mimosine a t  0 h r  

(mgI100 m l  
SRL) ....................................................................... 

Mean 37.50 35.33 29.61 25.85 23-41  22-20 5.79 
t s .  E - t0.52 t0.30 t0.34 20.28 k0.77 t0.28 - - 



Table 17. I n  v i t r o  degradat ion o f  mimosine o f  tender  leucaena stems 
by SRL o f  goat 

Mimosi ne concent ra t ion  (mg1100 m l  SRL) .............................................................. 
Sample Added ( tender  0 h r  12 h r  24 h r  36 h r  48 h r  % l o s s  

No. stem) mimosine a t  Ohr 
(mg1100 m l  

SRL ....................................................................... 

........................................................................ 
Mean 37.50 35.33 29.88 27.26 24.64 23.12 5.79 
+ S.E - - t0.24 ~ 0 . 4 2  ~ 0 . 2 4  ~ 0 . 5 6  ~ 0 . 5 2  ~ 0 . 6 3  ........................................................................ 



Table 18. In v i t ro  degradation of mimosine of leucaena seeds by SRL o f  
goat 

....................................................................... 
Mimosine concentration (mg/100 ml SRL) .............................................................. 

Sample Added (seed) 0 hr 12 hr 24 hr 36 hr 48 hr % loss 
No. mi mosi ne at Ohr 

(mgI100 ml 
SRL ....................................................................... 

..................................................................... 
Mean 37.50 35.06 29.11 26.12 24.22 23.35 6.50 
+S.E - - +0.17 20.21 k0.84 20.29 20.37 t0.48 ..................................................................... 



Table 19. Summarised data on i n  v i t r o  degradation of mimine by SRL of  goat 

Wded 0 12 24 36 48 X loss 
rimsine hr hr hr hr hr at  0 hr 

Sample (agI100 rl 
SRL) 

Pure ( T I )  37.50 35.169.21 30.413.61 26.189.52 24.789.43 23.98tJ.37 6.17tJl.58 
rimsine 

I w t u r e  37.50 35.33+_0.19 3 0 . w . 4 6 .  26.44t0.23 24.11t0.28 23.149.37 5.7850.53 
leaves (T2) 

k t u r e  37.50 35.339.28 29.619.52 8.83-0.30 23.41+0.34 22.i3-$28 5,7950.77 
leaves (Tg) 

Tender 37.50 35.339.24 29.W-0.42 2'7.269.24 24.649.56 23.129.52 5.799.63 
s t w  (T4) 

Seeds (T5) 37.50 35.06i0.17 29.lli0.21 26.12+_0.84 24.22929 23.359.3'7 6 . W . Q  



Table 20. Statistical analysis of  data on in vi t ro  degradation of rimsine by SRL of goat at different intervals of time. 

' t ' values --------- ------- - 
Sample Ws12 Ws24 Ws36 Ws48 12Vs24 12Vs36 12Vs48 24Vs36 24Vs48 36VS48 

hr hr hr hr hr hr hr hr hr 

T1 - Pure mimsine, T2 - Immature leaves, T3 - kture leaves, T4 - Tender stems, T5 - Seeds 

t Significant at 5 per cent level 

ti Significant at 1 per cent level 



Table 21. Statistical analysis of data on in v i t r o  degradation of mimine of different edible 
parts of lwcaena. 

' t '  values 
...................... --------- 

T i w  T1VsT2 T1VsT3 T1VsT4 TlVsT5 T2VsT3 T2VsT4 T2VsT5 T3VsT4 T3VsT5 T,+VsT5 
hr 

T1 - Pure rimosine, T2 - Immature leaves, T3 tlature leaves T4 - Tender st- T5 - Seeds 

t Significant at 5 X level 

H Significant at 1 X level 



Table 22 .  Percentage i n  vitro degradat ion of mimosine (pu re )  
by SRL of goat .  

- - -  

Sample 1 2  hr 2 4  hr 3 6  hr 48 hr 
No. ............................................................ 

............................................................ 
Mean 13.48  25 .45  29 .49  31.69 
+S.E - +l. 72 - +1.7 - +1.27 - +1.02 ............................................................ 



Table  23. P e r c e n t a g e  in v i t r o  d e g r a d a t i o n  o f  mimosine  
(Immature l eucaena  l e a v e s )  by SRL of  g o a t  

............................................................ 
Sample 12 h r  24 h r  36  h r  48 h r  

No. ............................................................ 
1 8.90 29.49 32.45 38.28 

............................................................ 
Mean 14.12 25.14 31.74 34.49 
+S.E - - +l. 07 - +0.96 - +0.90 +1.18 - ............................................................ 



Table 24. Percentage i n  vitro degradation of mimosine 
(Mature leucaena leaves)  by SRL of goat. 

-- - - - - - - - - - - - - - - - 

Sample 12 h r  24 h r  36 h r  48 h r  
No. 

............................................................ 
Mean 16.21 26.81 36.43 37.12 
+S.E - - +I. 30 - +O. 89  - +2.81 + O .  99 ............................................................ 



Table 25. Percen tage  i n  v i t r o  d e g r a d a t i o n  of mimosine 
(Tender leucaena stems) by SRL of goat 

Sample 12 h r  24 h r  36 hr 48 h r  
No. 

............................................................ 
Mean 15.44 22.31 30.22 34.54 
+S.E - - +0.88 - +0.68 - +l. 60 - +l. 50 ............................................................ 



Table 26. Percen tage  i n  vitro d e g r a d a t i o n  of  mimosine 
(Leucaena seeds)  by SRL of goat .  

............................................................ 
Sample 12 h r  24 hr  36 h r  48 h r  

No. ............................................................ 

............................................................ 
Mean 16.97 25.52 30.89 33.41 
+ S . E  - - +O. 53 - +O. 84 - +O. 89 - +l. 03 ............................................................ 



Table 27.  Summarised da ta  on percentage i n  v i t r o  degradation 
of mimosine by SRL of goat 

............................................................ 
Sample 1 2  h r  2 4  hr  3 6  h r  48 h r  

No. ............................................................ 
Pure 13.48k1.72 25.45k1.7 29.49k1.27 31.69k1.02 
mimosine 

Immature 14.12+1.07 25.14k0.96 31.74k0.90 34.49k1.18 
leaves 

Mature 16.21+1.30 26.81k0.89 36 .43k2 .81  37.12k0.99 
leaves 

Tender 15.44k0.88 22.3150.68 30.22k1.60 34.5421.50 
stem 

Seeds 16.97k0.53 25.5220.84 30.89k0.89 33.41k1.03 



Table 28. Statistical analysis of data on percentage i n  v i t r o  
degradation of mimosine by SRL of goat at different 
intervals of time. 

........................................................................ 
It1 values 

Samp 1 e ......................................................... 
12Vs24 12Vs36 12Vs48 24Vs36 24Vs48 36Vs48 ........................................................................ 

Pure (TI) 4.3065** 6.7215** 10.3425** 2.4919* 3.6258** 2.6863* 
mimosi ne 

Immature ( T2 ) 7.7431** 14.8879** 13.7986** 6.6812** 10.3001** 3.2629** 
1 eaves 

Mature (T3) 8.4051** 7.9494** 13.8959** 3.1579** 8.3491** 0.2428~~ 
1 eaves 

Tender ( T4 1 5.5054** 10.4605** 13.0599** 4.9169** 7.6300** 5.8301** 
stem 

** ' 

Seeds ( T5 8.0648 14.1286** 17.4594** 7.5461** 9.9894** 3.5167** 

I * Significant at 5% level 
** Significant at 1% level 
NS Not Significant 



Table 29. Statistical analysis of data on percentage in vitro degradation of aimsine of 
different edible parts of leucaena by SRL of goat 

--------- - 
It1 values 

Tie ----------- -- - 
(hr) TlVsT2 TlVsT3 TlVsT4 TlVsT5 T2VsT3 T2VsT4 T2VsT5 T3VsT4 T3VsT5 T4VsTS ------------------------------------------------------------------------------------ 

11 - Pure mimsine, T2 - Imature leaves, T3 - Mature leaves, T4 - Tender stem, 15 - Seeds 

f Significant at 5% level 

*f Significatn at 1% level 



Table  30. Q u a d r a t i c  e q u a t i o n s  r e p r e s e n t i n g  t h e  r e l a t i o n s h i p  
between mimosine c o n c e n t r a t i o n  and i n c u b a t i o n  
t ime  . 

........................................................... 
Equa t ion  C o e f f i c i e n t  of  

Trea tments  d e t e r m i  a t i o n  9 ( R  ........................................................... 

Pure mimosine y = 352.33-4.89x+0.05x' 0.9966 

Immature l e a v e s  y = 353.69-4.84x+0. 05x2 0.9998 

Mature l e a v e s  y = 352.49-5.17x+0. 05x2 0.9995 

Tender stems y = 351.01-4.34x+O .04x2 0.9944 

Seeds y = 348.41-5.04x+O.06xz 0.9953 



Table 31. Rate of disappearance of mimosine at different 
time intervals (pg.ml-l.hr-l). 

.............................................................. 
Sample 0 to 12 12 to 24 24 to 36 36 to 48 0 to 48 

hr hr hr hr hr 
- - -  

Pure mimosine 3.95 3.52 1.16 0.67 2.33 

Immature leaves 4.15 3.26 1.94 0.81 2.54 

Mature leaves 4 . '7 '1 3.13 2.03 1.00 2 . - I 4  

Tender stems 4.54 2.18 2.18 1.26 2.54 

Seeds 4.96 2.49 1.58 0.73 2.44 

............................................................. 



Table 32. VFA concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  t ime 
i n t e r v a l s  of incuba t ion  wi thout  rnirnosine 

( m .  moles / 1 0 0  ml R.L) 

............................................................ 
Sample 0 h r  1 2  h r  2 4  h r  3 6  h r  48 h r  

No. ............................................................ 

............................................................ 
Mean 9.26 10.37 9.95 9 . 7 1  9.38 
+S .E - - +O. 1 2  - +O. 07 - +O. 11 - +O. 1 0  - +O. 1 0  ............................................................ 



Table 33. VFA concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  time 
i n t e r v a l s  of incuba t ion  with mimosine (pure )  

(m.rnoles/100rnl R.L) 

............................................................ 
Sample 0  h r  12 h r  24 h r  36 h r  48  h r  

No. ............................................................ 

Mean 9.28 10.30 9.93 9.70 9.37 
+S .E - - +O.  09 - +O. 07 - +O. 10 - +0.07 - +O. 08 ............................................................ 



Table 34.  VFA concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  t ime 
i n t e r v a l s  of incuba t ion  wi th  mimosine (immature 
leucaena leaves) 

............................................................ 
Sample 0 h r  1 2  h r  2 4  h r  3 6  h r  48 h r  

No. ............................................................ 

............................................................ 
Mean 9.23 10.32 9.96 9.64 9.28 
+S.E - - +O. 07 - +O. 06  - +O .10 - +O. 1 0  - +O. 10 ............................................................ 



Table 35. VFA concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  
t ime i n t e r v a l s  of incuba t ion  with  mimosine (mature 
leucaena l eaves )  

............................................................ 
Sample 0 h r  12 h r  24 h r  36 h r  48 h r  

No. ............................................................ 

............................................................ 
Mean 9.21 10.34 9.95 9.69 9.34 
+S.E - - +O. 12 - +O. 07 +O. 11 - - +O. 10 - +O. 08 ............................................................ 



Table 36. VFA concen t r a t i on  of  SRL goa t  a t  d i f f e r e n t  t ime 
i n t e r v a l s  of incuba t ion  wi th  rnimosine ( t e n d e r  
leucaena stern). 

............................................................ 
Sarnp 1 e  0 h r  12  h r  24  h r  3 6  h r  48 h r  

No. 

............................................................ 
Mean 9.30 1 0 . 3 1  9.99 9.66 9.35 
+S .E - - +0.09 - +0.07 - +O. 1 0  - +O. 11 - +O. 09 ............................................................ 



Table 37. VFA concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  time 
i n t e r v a l s  of incuba t ion  wi th  mimosine ( leucaena 
seeds )  

............................................................ 
Sample 0 h r  1 2  h r  24 h r  3 6  h r  48 h r  

No. ............................................................ 

............................................................ 
Mean 9.28 10.32 9.99 9.64 9.34 



Table 38. Summarised data on VFA concentrat ion o f  rumen l i q u o r  incubated 
w i t h  d i f f e r e n t  e d i b l e  p a r t s  o f  leucaena. 

........................................................................ 
Samp 1 e 0 h r  12 h r  24 h r  36 h r  48 h r  ........................................................................ 

Control  9.2620.12 10.37t0.07 9.95t0.11 9.7150.10 9.38t0.10 
(w i thout  
m i  mosi ne) 

Pure 9.28+0.09 10.30+0.07 9.93+0.10 9.70+0.07 9.3720.08 
mimosi ne 

Immature 9.23t0.07 10.32t0.06 9.96+0.10 9.64+0.10 9.7Rt0.1 fl 
loavcb 

Mature 9.21+0.12 10.34t0.07 9.95t0.11 9.69+0.10 9.3420.08 
1 eaves 

Tender 9.30+0.09 10.31t0.07 9.99k0.10 9.66k0.11 9.35+0.09 
stems 

Seeds 9.28t0.13 10.32+0.07 9.99+0.10 9.64+0.10 9.34t0.08 



Table 39. Statistical analysis of data on MA concentration of rusen liquor incubated with different edible parts of leucaena 

'ti values 
----------- ---- ------ 

Time CVsTl CVsT2 CVsT3 CVsT4 CVsTS TlVsT2 TlVsT3 TlVsT4 TlVsT5 T2VsT3 T2VsT4 T2VsT5 T3VsT4 T3VsT5 T4VsT5 
(hr) 

C - Control, Ti - Pure rimsine, T2 - Immature leaves, 13 - bture leaves, T4 - Tender stems, T5 - Seeds 
f Significant at 5% level 

f* Significant at 1% level 



Table 40. Statistical analysis of data on MA concentration of SRL of goat at different intervals of tire 

- - - - -- - - - - - - - - - - --- -- - - 

' t ' values -------------- ---- - 
Sample OVs12 OVs24 Ws36 OVs48 12Vs24 12Vs36 12Vs48 24Vs36 24Vs48 36Vs48 

hr hr hr hr hr hr hr hr hr hr 

C - Control, T1 - Pure rimsine, T2 - Immature leaves, T3 - Hature leaves, T4 - Tender st=, T5 - Seeds 

t Significant at 5% level 
tf Significant at 1% level 
NS Not Significant 



Table 41. Ammonia concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  
t ime i n t e r v a l s  of incuba t ion  without  mimosine 

............................................................ 
Sample 0 h r  12 h r  24 h r  36 h r  48 h r  

- No. ............................................................ 

............................................................ 
Mean 13.63 14.51 2.13 - - 
+S .E - + 0 . 1 4  - ._ + 0 . 1 3  - +O. 60 ............................................................ 



Table 42. Ammonia concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  
t i m e  i n t e r v a l s  o f  i n c u b a t i o n  w i t h  mimosine 
(pu re )  

............................................................ 
Sample 0 h r  12 h r  24 h r  36 h r  48 h r  

No. ............................................................ 
1 13.93 13.58 10.92 13 -30 11.97 

............................................................ 
Mean 13.63 14.53 11.80 11.46 11.43 
+S.E - - +O. 15 - +O. 18 - +O. 43 - +0.35 - +O. 17 ............................................................ 



Table 43. Ammonia concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  
t ime i n t e r v a l s  of i ncuba t ion  with  mimosine 
(immature leucaena l eaves )  

............................................................ 
Sample 0 h r  12 h r  24 h r  36 h r  48  h r  

No. ............................................................ 

............................................................ 
Mean 13 .80  14.60 12.14 11.31 11.25 
+S.E - - +0.20 - +O -22 - +0.31 - +O .20 - +O. 18 ............................................................ 



Tab ~ l e  44. Ammonia concen t r a t i on  of SRL of  goa t  a t  d i f f e r e n t  
t ime i n t e r v a l s  of i ncuba t ion  w i t h  mimosine 
(mature leucaena l eaves )  

............................................................ 
Sample 0 h r  12 h r  24 hr 36 h r  48 hr 

No. ............................................................ 

............................................................ 
Mean 13.82 14.59 12.22 11.36 11.10 
+S.E - - +O. 15 - +O .18 - +O. 43 - +0.22 - +O. 18 ............................................................ 



Table 45. Ammonia concentrat ion of SRL of goat a t  d i f f e r e n t  
time i n t e r v a l s  of incubat ion w i t h  rnirnosine 
( tender  leucaena stems) 

Sample 0 hr 12 hr 24 hr 36 hr 48 hr 
No. ............................................................ 

............................................................ 
Mean 13.59 14.54 12.20 11.24 11.51 
+ S . E  - + 0 . 1 4  - - + O .  1 8  - +0.40 - - +0.13 - +O. 12 ............................................................ 



.b le  46. Ammonia concen t r a t i on  of SRL of goa t  a t  d i f f e r e n t  
t ime i n t e r v a l s  of i ncuba t ion  wi th  mimosine 
( leucaena s e e d s )  

............................................................ 
Sample 0 h r  12 h r  2 4  hr 36 hr 4 8  h r  

No. 

............................................................ 
Mean 13.71 14.54 12.33 11.24 11.26 



Table 47. Summari sed data on ammonia concentration of rumen 1 i quor 
incubated with different edible parts of leucaena. 

(mg/100 ml R.L) 

.................................................................... 
Samp 1 e 0 hr 12 hr  24 hr 36 hr 48 hr .................................................................... 

Control 13.6320.14 14.5120.13 2.1320.60 - - 

Pure 13.63k0.15 14.5320.18 11.8020.43 11.4620.35 11.4320.17 
m i  mosi ne 

Immature 13.80t0.20 14.60+0.22 12.14t0.31 11.31+0.20 11.25+0.18 
1 eaves 

Mature 13.82k0.15 14.59+0.18 12.22k0.43 11.3620.22 11.10+0.18 
1 eaves 

Tender 13.5920.14 14.54t0.18 12.2020.40 11.24+0.13 11.5120.12 
stems 

Seeds 13.71t0.13 14.5420.15 12.3320.35 11.24+0.11 11.26k0.16 



Table 48. Statistical analysis of data on avonia concentration sf rwaen liquor incubated with different edible parts of leucaena 

't' values 
- - -  - 

Time CVsTl CVsT2 CVsT3 CVsT4 CVsTS TlVsT2 TlVsT3 TlVsT4 TlVsTS T2VsT3 T2VsT4 T2VsT5 T3VsT4 T3VsT5 T4VsT5 
(hr) 

C - Control, Ti - Pure mimine, T2 - Iwaturr leaves, T3 - Hature leaves T4 - Tender stems, T5 - Seeds 
i Siyificant at 5X level 
if Simificant at 1% level 



Table 49. Statistical analysis of data on amonia concentration of SRL of goat at different intervals of time. 

' t ' values 
................................. --- 

Sample OVs12 Ws24 Ws36 Ws48 12Vs24 1Ns36 12Vs48 24Vs3b 24Vs40 36Vs40 

C - Control, 11 - Pure rimsine, 12 - Imature leaves, 13 - bture leaves, 14 - Tender stems, T5 - Seeds 

t Significant at 5% level 
tt Significant at 1% level 
NS Not Significant 



Fig. 3. Mimosine content of different 
edible parts of leucaena 

Mimosine content (%) 

14" 

June July 

I immature leaves 

I f-JT ...... ender stems 

Mature leaves 

Seeds 



Fig.4 MlMOSlNE CONCENTRATION OF SRL OF GOAT 
AT DIFFERENT PERIODS OF INCUBATION WITH 

DIFFERENT SOURCES OF MIMOSINE 

Incubation Time (hr) 

+ Pure mimosine + Immature leaves * Mature leaves *Tender stems * Seeds 



Fig.5 PERCENTAGE DEGRADATION OF MlMOSlNE OF 
DIFFERENT SOURCES AT DIFFERENT PERIODS 

OF INCUBATION WITH SRL OF GOAT 

Incubation Time(hr) 

' Pure Mimosine + Immature leaves * Mature leaves * Tender stems * Seeds 



Fig.6 QUADRATIC RELATIONSHIP BETWEEN MlMOSlNE 
CONCENTRATION AND INCUBATION TIME 
FOR DIFFERENT SOURCES OF MlMOSlNE 

Pure mhmsine ~=352.33-4.89~+0,0& 

Imnatum leaves ~=353.69-4.84~~. 052 

Mature leaves ~=352.49-5.17x+0.0& 

'ikrder sters ~=351.01-4.34~+0.0& 

Seeds ~=348.41-5.04~~. 06x2 

Y 

260 : 
- 
- 
- 

250 : 
- 
- - 

240 7 
- 
- 

230 
- - - 

220 
0 12 24 36 4 8 

Incubation Time(hr) 

- Pure Mimosine + Immature leaves * Mature leaves * Tender stems * Seeds 



Fig.7 VFA CONCENTRATION OF SRL OF GOAT INCUBATED 
WITH DIFFERENT SOURCES OF MlMOSlNE 

Incubation Time (hr) 

' Control + P.Mimosine * Immature leaves * Mature leaves * Tender stems + Seeds 



Fig.8 AMMONIA CONCENTRATION OF SRL OF 
GOAT INCUBATED WITH DIFFERENT 

SOURCES OF MlMOSlNE 

12 24 36 

Incubation Time (hr) 

' Control + P.Mimosine * Immature leaves * Mature leaves * Tender stems + Seeds 



Discussion 



DISCUSSION 

Proximate composit ion o f  Leucaena l e u c o c e ~ h a l a  

I t  can be seen  from t h e  d a t a  on proximate composition 

of immature leaves ,  mature leaves ,  t ende r  stems and seeds  

of H .  l e u c o c e ~ h a l a ,  given i n  Tables  3  t o  6  r e s p e c t i v e l y  and 

from t h e  summarised d a t a  i n  Table  7 t h a t  t h e  d i f f e r e n t  

e d i b l e  p a r t s  of t h e  p l a n t  vary much i n  t h e i r  proximate 

c o m p o s i t i o n .  While immature l e a v e s  c o n t a i n e d  o n l y  

29.40k0.39 p e r  c e n t  d ry  ma t t e r ,  mature l eaves ,  t ende r  stems 

and seeds  conta ined  on an  average 35.01k0.43, 38.07k0.18 

and 92.2k0.04 pe r  c e n t  r e s p e c t i v e l y  of d r y  ma t t e r .  

I t  can be seen from Table 7 t h a t  immature leaves  and 

seeds  contained more crude p r o t e i n  v i z . ,  30.80k0.19 and 

26.22k0.20 p e r  c e n t  r e s p e c t i v e l y  t h a n  mature leaves  which 

c o n t a i n e d  on a n  a v e r a g e  25.7520.15 p e r  c e n t  o f  c r u d e  

p r o t e i n  a s  p rev ious ly  r epo r t ed  (Hutton and Gray, 1959; 

C a s t i l l o  & aJ., 1963 and Adeneye, 1979) .  Adeneye (1979) ,  

however, r epo r t ed  h igher  va lues  of 34.4 t o  40.1, 30.2 t o  

32.6 and 24.2 t o  27.8 p e r  c e n t  r e s p e c t i v e l y  f o r  t h e  v-shaped 

semi-open, o l i v e  green open young and dark  green mature 

leaves .  While much lower crude p r o t e i n  con ten t s  of 24.42 

and 19.82 r e s p e c t i v e l y  f o r  immature and mature leaves  



were r epo r t ed  by Akbar and Gupta (1985) )  t h e  p r o t e i n  conten t  

of 27.62 r epo r t ed  by them f o r  seeds  was e s s e n t i a l l y  i n  

keeping with  t h e  r e s u l t s  ob ta ined  i n  t h e  p r e s e n t  s tudy .  

The s e e d s  showed t h e  h i g h e s t  c r u d e  f a t  c o n t e n t  of  

8.3020.05 p e r  c e n t  on dry  ma t t e r  b a s i s  a s  a g a i n s t  5.6220.08, 

4.27k0.05 and 3.3220.04 p e r  c e n t  i n  immature l eaves ,  mature 

leaves  and t ende r  stem r e s p e c t i v e l y .  These r e s u l t s  a r e  

e s s e n t i a l l y  i n  unison with  t hose  of Akbar and Gupta (1985) 

who r epo r t ed  a f a t  con ten t  of 8.99 p e r  c e n t  i n  seeds .  

Adeneye (1979) a l s o  found t h a t  more of crude f a t  i s  s t o r e d  

i n  seeds  (5 .5%)  than  i n  any o t h e r  e d i b l e  p a r t s  of leucaena.  

The t e n d e r  s t em c o n t a i n e d  t h e  h i g h e s t  amount o f  

35 .  I 1 3 k 0 . 2 5  per car~C c r u d e  I i b r e  w l i l l e  1111t11dCure l e a v e s ,  

mature leaves  and seeds  conta ined  on an  average 9.53+0.05, 

12.2320.16 and 14.27 20.07 p e r  c e n t  r e s p e c t i v e l y  of crude 

f i b r e  on a d ry  mat te r  b a s i s .  While t h e  average crude f i b r e  

conten t  of immature leaves  and mature leaves  i n  t h e  p re sen t  

s tudy  a r e  e s s e n t i a l l y  i n  keeping with  t hose  r epo r t ed  by 

Akbar and  Gupta ( 1 9 8 5 ) ,  t h e y  r e c o r d e d  a c o m p a r a t i v e l y  

lower va lue  of 11.03 p e r  c e n t  i n  r e s p e c t  of s eeds  a s  a g a i n s t  

14.27+ 0.07 p e r  c e n t  o b t a i n e d  i n  t h e  p r e s e n t  s t u d y .  

Adeneye (19791, however, r epo r t ed  a much h ighe r  crude f i b r e  

con ten t  of 35.8 p e r  c e n t  on dry  ma t t e r  b a s i s  i n  t h e  brown 

s e e d s  o f  L. l e u c o c e ~ h a l a  o f  Wes te rn  N i g e r i a ,  w h i l e  t h e  



values of 10.8 to 12.8 per cent in immature leaves and 14.4 

per cent in mature leaves were not much different from the 

figures obtained in the present study. 

The total ash content on dry matter basis varied from 

4.4620.08 per cent in seeds to 11.13+0.09 per cent in 

mature leaves with intermediate values of 9.46k0.08 and 

6.6420.13 per cent in the case of immature leaves and tender 

stems respectively. The mature leaves contained more ash 

than the immature leaves, as more and more minerals tend to 

accumulate in them as they mature. Presence of higher 

amount of total ash in leaves than in the seeds, noted in 

the present study, are in accordance with the results 

obtained by earlier workers (Adeneye, 1979 and Akbar and 

Gupta, 1985). 

There was not much variation in respect of the nitrogen 

free extract content of different edible parts of L. 

leucoce~hala on dry matter basis, the average values being 

44.5820.16, 46.61+0.24, 43.87k0.46 and 46.7520.23 per cent 

respectively for immature leaves, mature leaves, tender 

stems and seeds respectively. The nitrogen free extract 

values obtained for various edible parts of leucaena in the 

present study are essentially in keeping with those 

reported earlier (Adeneye, 1979 and Akbar and Gupta, 1985), 

even though Adeneye (1979) recorded a much lower nitrogen 



f r e e  e x t r a c t  v a l u e  of  20.9 p e r  c e n t  i n  s eeds  on d r y  ma t t e r  

b a s i s .  However, Akbar and Gupta (1985) r e p o r t e d  a  much 

h ighe r  n i t r o g e n  f r e e  e x t r a c t  v a l u e  of 57.35 p e r  c e n t .  

Mimosine c o n t e n t  o f  d i f f e r e n t  e d i b l e  parts o f  l eucaena  

From t h e  d a t a  on mimosine c o n t e n t  of  d i f f e r e n t  e d i b l e  

p a r t s  of L. l e u c o c e ~ h a l a  f o r  t h e  months of  May, June and 

J u l y  g iven  i n  Tab les  8 - 11 and F ig .  3  and from t h e  

s t a t i s t i c a l  a n a l y s i s  p r e sen t ed  i n  Table  13,  it can  be s een  

t h a t  t h e r e  was much v a r i a t i o n  i n  t h e  c o n c e n t r a t i o n  o f  

rnimosine, i n  d i f f e r e n t  e d i b l e  p a r t s  and t h a t  t h e  va lue s  

v a r i e d  between d i f f e r e n t  months s t u d i e d .  The immature l e aves  

con ta ined  t h e  h i g h e s t  c o n c e n t r a t i o n  of  12.11+0.05 p e r  c e n t  

dur ing  t h e  month of May, lesser c o n c e n t r a t i o n  of  11.6620.06 

p e r  c e n t  d u r i n g  J u n e  and  t h e  l e a s t  c o n c e n t r a t i o n  o f  

9.9620.05 p e r  c e n t  du r ing  t h e  month of  J u l y ,  t h e r e  be ing  

s i g n i f i c a n t  d i f f e r e n c e s  between t h e  v a l u e s  p e r t a i n i n g  t o  May 

and June (P<0.01) ,  May and J u l y  (P<0.01) and June and J u l y  

( P < O . O l ) .  

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

4.89+0.02, 5.2320.03 and 4.9220.03 p e r  c e n t  mimosine du r ing  

May, June and J u l y  r e s p e c t i v e l y ,  t h e r e  be ing  s i g n i f i c a n t  

d i f f e r e n c e s  between t h e  v a l u e s  o b t a i n e d  i n  May and June 

(P<0.01) and t h o s e  between June and J u l y  (P<0 .01 ) ,  even 

t hough  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  be tween  t h e  

v a l u e s  ob t a ined  i n  May and J u l y .  



I t  c a n  b e  s e e n  f rom T a b l e  11 t h a t  t h e  mimosine 

c o n c e n t r a t i o n  of  t e n d e r  subabul  stems was h i g h e s t  i n  May 

(3.90+0.04),  lowest  i n  June  (3.6220.03) and medium i n  J u l y  

(3 .73k0.02) .  The s t a t i s t i c a l  a n a l y s i s  of  d a t a  g iven  i n  Table  

12 shows t h a t  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  between t h e  

v a l u e s  i n  May and June (P<0 .01) ,  May and J u l y  ( ~ < 0 . 0 1 )  and 

June and J u l y  (P<0 .01) .  

The average  mimosine c o n t e n t s  o f  subabul  s eeds  (Table  

11) dur ing  May, June  and J u l y  were 10.70+0.08, 10.44+0.05 

and  9.51+0.04 p e r  c e n t  r e s p e c t i v e l y .  The s t a t i s t i c a l  

a n a l y s i s  o f  d a t a  g i v e n  i n  T a b l e  12  shows s i g n i f i c a n t  

d i f f e r e n c e s  between t h e  v a l u e s  o b t a i n e d  i n  May and June 

(P<0 .05 ) ,  May and J u l y  (P<0 .01)  and June and J u l y  (P<0.01). 

I t  can  be s e e n  from t h e  summarised d a t a  p r e s e n t e d  i n  

Table  11 and i t s  s t a t i s t i c a l  a n a l y s i s  i n  Tab le  13  t h a t  

du r ing  t h e  month o f  May, t h e  mimosine c o n t e n t  o f  immature 

l e aves  was s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  o f  mature l e aves  

(P<0 .01 ) ,  t e n d e r  s t e m  (P<0.01) and s e e d s  (P<0 .05) .  I t  can 

a l s o  be s een  t h a t  wh i l e  t h e  mimosine c o n c e n t r a t i o n  i n  mature 

l e aves  was s i g n i f i c a n t l y  h i g h e r  t h a n  t h a t  o f  t e n d e r  stem 

(P<0 .01) ,  t h e  same was s i g n i f i c a n t l y  lower t h a n  t h a t  of  

s eeds  (P<0.01)  d u r i n g  May and t h a t  t h e  c o n c e n t r a t i o n  i n  t h e  

t e n d e r  stem was s i g n i f i c a n t l y  l ower  t h a n  t h a t  o f  s e e d s  

( P < O . 0 1 ) .  The d a t a  f o r  t h e  mimosine  c o n c e n t r a t i o n s  o f  



immature l eaves ,  mature leaves ,  t ende r  stem and seeds  f o r  

t h e  months of June a s  w e l l  a s  J u l y  a l s o  showed t h e  same 

t r e n d  of d i f f e r e n c e s  between them. 

The summarised d a t a  p resen ted  i n  Table 11 shows t h a t  

t h e  mimosine c o n t e n t  o f  immature l e a v e s  v a r i e d  from 

9.96+0.05 t o  12.11+0.05 p e r  c e n t ,  w h i l e  t h a t  o f  ma tu re  

l e a v e s ,  t e n d e r  s t e m  and  s e e d s  v a r i e d  from 4.89k0.02 t o  

5 .23k0.03;  3.62k0.03 t o  3 .90k0.04 and  9.51+0.04 t o  

10.70+0.08 pe r  c e n t  r e s p e c t i v e l y .  The high mimosine con ten t  

o f  immature l e a v e s  (9 .9620 .05  t o  12.11kO.05 p e r  c e n t )  

recorded i n  t h e  p r e s e n t  s tudy  appears  t o  be e s s e n t i a l l y  i n  

keeping with  t h e  observa t ion  of Jones  (1979) t h a t  mimosine 

concen t r a t i on  i n  t h e  growing t i p s  of leucaena may a t t a i n  a 

l e v e l  of 12 p e r  c e n t ,  even though t h e  va lues  r epo r t ed  by him 

f o r  young leaves  and seeds  were 3  t o  5  p e r  c e n t  and 4 t o  5 

pe r  c e n t  r e s e p e c t i v e l y  on dry ma t t e r  b a s i s .  The markedly low 

mimosine con ten t  of 3  t o  5 p e r  c e n t  r e p o r t e d  by t h e  same 

au thor  f o r  young leaves  compared t o  t h e  much h igher  va lue  of 

9.9620.05 t o  12.11+0.05 p e r  c e n t  ob t a ined  f o r  immature 

leaves  i n  t h e  p r e s e n t  s tudy  might be due t o  t h e  d i f f e r e n c e  

i n  t h e  age of l eaves  used and/or due t o  t h e  i n h e r e n t l y  

h igher  mimosine concen t r a t i on  i n  t h e  leucaena used i n  t h e  

p r e s e n t  s tudy .  Hongo et d . ( 1 9 8 3 )  a l s o  concluded from t h e i r  

s t u d i e s  t h a t  t h e  mimosine con ten t  was h ighe r  f o r  t h e  segment 

o f  a c t i v e  growth .  Accord ing  t o  J o n e s  ( 1 9 8 0 )  f r e s h  L. 



l e u c o c e ~ h a l a  c o n t a i n e d  2 t o  9 p e r  c e n t  mimosine.  Lowry 

(1981) concluded from h i s  s t u d i e s  t h a t  i n  a t y p i c a l  growing 

stem t h e  mimosine con ten t  can vary  from 6 t o  1 .5  p e r  c e n t  

depending on age and p o s i t i o n  of l e a f .  

The mimosine con ten t s  recorded f o r  d i f f e r e n t  p a r t s  of 

L.  l e u c o c e ~ h a l a  i n  t h e  p r e s e n t  s tudy  a r e  a l l  much h igher  - 

t han  those  r epo r t ed  by Akbar and Gupta (1984) .  According t o  

him both immature leaves  and seeds  of L. l e u c o c e ~ h a l a  (Cv.k- 

8 )  contained almost  s i m i l a r  amounts of 5.06 and 5.04 pe r  

c e n t  r e s p e c t i v e l y  of  mimosine,  w h i l e  ma tu re  l e a v e s  and 

branches conta ined  on an average 2.96 and 2.21 p e r  c e n t  

r e s p e c t i v e l y  of mimosine. I t  can be s een  from Table 11 t h a t  

i n  t h e  p r e s e n t  s tudy  a l s o  both immature leaves  and seeds  

contained much h igher  concen t r a t i ons  of mimosine than  those  

of o t h e r  e d i b l e  p a r t s .  

In vitro degradation of  mimosine 

From t h e  d a t a  on i n  vitro degrada t ion  of mimosine 

presen ted  i n  Table 14 t o  19 and F ig .  4, it can be seen  t h a t  

t h e  average mimosine concen t r a t i ons  a t  0, 12,  24, 36 and 48 

h r  a f t e r  incuba t ion  of goat  rumen l i q u o r  wi th  37.50 mg/lOOml 

of added mimosine were 35.16 2 0.21, 30.41 k0.61 , 26.182 

0.52, 24.78k 0.43 and 23.98 k0.37 mg/100ml r e s p e c t i v e l y  

wi th  pure  mimosine; 35.33 +0.19,30.35 kO.46, 26.44k0.23, 

24.11k0.28 and  23.14+0.37 mg/100ml r e s p e c t i v e l y  w i t h  



i m m a t u r e  l e a v e s ;  3 5 . 3 3  + 0 . 2 8 , 2 9 . 6 1  4 0 . 5 2 ,  2 5 . 8 5  + 0 . 3 0 ,  

2 3 . 4 1  kO.34 a n d  22 .20  kO.28 mg/100 m l  r e s p e c t i v e l y  w i t h  

m a t u r e  leaves; 35 .33  +0.24,29.88 k 0 . 4 2 ,  2 7 . 2 6  k 0 . 2 4 ,  24 .64 

+O.56 a n d  23.12k0.52 mg/100 m l  r e s p e c t i v e l y  w i t h  t e n d e r  - 

stems a n d  35.06+0.17,  2 9 . 1 1  k 0 . 2 1 ,  26 .12  +0.84,24.22?0.29 

a n d  2 3 . 3 5  kO.37 mg/100 m l  r e s p e c t i v e l y  w i t h  s e e d s .  The 

s t a t i s t i ca l  a n a l y s i s  o f  data g i v e n  i n  T a b l e  20 show t h a t  

t h e  d i f f e r e n c e s  i n  mimos ine  c o n c e n t r a t i o n s  a t  0  V s  1 2 ,  0 V s  

24 ,  0  V s  3 6 ,  0  V s  48 ,  1 2  Vs 24,  1 2  Vs 3 6 ,  1 2  V s  48 ,  24  V s  

3 6 ,  24  V s  48 a n d  3 6  V s  48 h r  i n  r e s p e c t  o f  p u r e  rnirnosine 

( T I ) ,  immature  leaves ( T 2 ) ,  mature leaves ( T 3 ) ,  tender s t e m  

( T 4 )  a n d  seeds ( T 5 )  r e s p e c t i v e l y  w e r e  a l l  s t a t i s t i c a l l y  

s i g n i f i c a n t  (P < 0 . 0 1  fo r  a l l  e x c e p t  2 4  V s  3 6  h r  i n  r e s p e c t  

o f  p u r e  mimos ine  w h e r e  P < 0 . 0 5 ) .  

I t  can b e  s e e n  f r o m  t h e  s u m m a r i s e d  data g i v e n  i n  T a b l e  

1 9  a n d  f r o m  t h e  s t a t i s t i c a l  a n a l y s i s  o f  t h e  same g i v e n  i n  

T a b l e  2 1  t h a t  t h e  0  h r  mimosine c o n c e n t r a t i o n s  w e r e  

e s s e n t i a l l y  t h e  same f o r  a l l  t h e  s o u r c e s  o f  mimos ine  t e s t e d  

f o r  d e g r a d a t i o n  v i z . ,  T I  V s  T2 , T 1  V s  T3,  T 1  Vs T4,  T I  

V s  T5,  T2 V s  T3,  T2 V s  T4,  T2 V s  T5,  T3 V s  T4 ,  T3 Vs T5 a n d  

T4 V s  T 5 .  T h e  m i m o s i n e  c o n c e n t r a t i o n s  a t  1 2  h r  o f  

i n c u b a t i o n  a l s o  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  

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

c o n c e n t r a t i o n  (P < 0 . 0 5 )  w i t h  i m m a t u r e  l e a v e s  t h a n  t h a t  

w i t h  seeds.  A t  2 4  h r  o f  i n c u b a t i o n ,  t h e  m i m o s i n e  



concen t r a t i on  was s i g n i f i c a n t l y  h igher  wi th  t ende r  stem 

than  those  w i t h  immature leaves  ( P < 0.01), mature leaves  

(P < 0.01) and seeds  ( P  < 0.05). A t  36 h r  of i ncuba t ion  t h e  

mimios ine  c o n c e n t r a t i o n  w i t h  ma tu re  l e a v e s  was 

s i g n i f i c a n t l y  lower t han  those  wi th  pure  mimosine ( P  <0.05), 

immature leaves  ( P <  0.05), t ende r  stem (P (0.05) and seeds  

(P < 0.05) even though t h e r 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  

i n  concen t r a t i ons  i n  r e s p e c t  of TI V s  T2, TI V s  T4, TI V s  

T5, T2 V s  T4, T2 V s  T5 and T4 V s  T 5 . A t  48 h r  of 

incuba t ion  t h e r 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 

d i f f e r e n t  t rea tment  p a i r s  except  t h a t  wi th  mature leaves ,  

t h e  mimosine c o n c e n t r a t i o n  was s i g n i f i c a n t l y  lower  t h a n  

those  wi th  immature leaves  (P < 0.01) and pure  

mimosine ( P  (0.01) r e s p e c t i v e l y .  

I t  can be seen from t h e  d a t a  given i n  Tables  22 t o  27 

and F ig .  5 t h a t  t h e  percentages  of degrada t ion  of mimosine 

a t  12, 24, 36 and 48 h r  of i ncuba t ion  were 13.48 k1.72, 

25.45 fi 1.70, 29.49 + 1.27 and 31.69k1.02 r e s p e c t i v e l y  

wi th  pure mimosine; 14.12 + 1.07, 25.14 2 0.96, 31.74 & 

0.90 and  34.49k1.18 r e s p e c t i v e l y  w i t h  immature l e a v e s ;  

16.21 + 1.30, 26.81 k0.89, 36.43 + 2.81 and 37.12 + 0.99 
r e s p e c t i v e l y  wi th  mature leaves ;  15.44k0.88, 22.31 k0.68, 

30.2221.60 and 34.54k1.50 r e s p e c t i v e l y  w i t h  t ende r  stems and 

16.97+0.53, 25.52 k0.84, 30.89k0.89 and 33.41+1.03 

r e s p e c t i v e l y  w i t h  seeds .  The s t a t i s t i c a l  a n a l y s i s  of d a t a  



on percentage degrada t ion  of mimosine given i n  Table 28 

shows t h a t  t h e  d i f f e r e n c e  i n  t h e  p e r c e n t a g e s  of  

degrada t ion  i n  r e s p e c t  of 12 V s  24 h r ,  12 V s  36 h r ,  1 2  V s  

48 h r ,  24 V s  36 h r ,  24 V s  48 h r  and 36 V s  48  h r  i n  regard  t o  

TI ,  T2, T3, T4 and T5, r e s p e c t i v e l y  were a l l  s t a t i s t i c a l l y  

s i g n i f i c a n t  ( P  (0.01) f o r  a l l  except  t hose  between 24 V s  36 

h r  and 36 V s  48 h r  i n  r e s p e c t  of  T1 (PC 0.05) and between 

36 V s  48 h r  i n  r e s p e c t  of T3 where t h e r e  is  no s i g n i f i c a n t  

d i f f e r e n c e .  

I t  can be seen  from s t a t i s t i c a l  a n a l y s i s  of da t a  

given i n  Table 29 t h a t  i n  r ega rd  t o  percentage degrada t ion  

of mimosine t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  between T1 

V s  T2, T1 V s  T3, TI  V s  T4, T1 V s  T5, T2 V s  T3, T2 V s  T4, T2 

V s  T5, T3 V s  T4, T3 V s  T5 and T4 V s  T5 a t  1 2  h r  of 

i n c u b a t i o n .  A t  24 h r  of  i n c u b a t i o n  t h e  p e r c e n t a g e  

degrada t ion  of mimosine of t ende r  stem was s i g n i f i c a n t l y  

lower t han  t h a t  of immature leaves  ( P < 0.05) ,  mature 

leaves  ( P < 0.01) and seeds  ( P < 0.05) .  A t  36 h r s  of 

incuba t ion  t h e  percentage degrada t ion  of mimosine of mature 

leaves  was s i g n i f i c a n t l y  h igher  t han  t h a t  of pure  rnirnosine 

( P  < 0.01) and t ende r  stem (P < 0.01) .  A t  48 h r ,  t h e  

percentage degrada t ion  of mimosine of mature leaves  was 

s i g n i f i c a n t l y  h igher  t han  t h a t  of pure  mimosine ( P  < 0.01) 

and immature leaves  ( P < 0.05) .  



From a p e r u s a l  o f  t h e  summarised d a t a  on  mimosine 

concen t r a t i on  and percentage degrada t ion  (Table  19 and 2 7 )  

and s t a t i s t i c a l  a n a l y s i s  of t h e  same (Table 20, 21, 28 and 

29) it can be seen  t h a t  t h e  average mimosine degrada t ion  was 

maximum with  mature leaves  and minimum with  pure  mimosine, 

t h e  va lues  being in t e rmed ia t e  wi th  immature leaves ,  t ende r  

stems and seeds .  Tangendjaja & d. (1983) a l s o  observed 

t h a t  t h e  degrada t ion  of mimosine of d ry  leucaena l e a f  dur ing  

incuba t ion  i n  rumen f l u i d  was f a s t e r  t han  t h a t  f o r  t h e  pure 

mimosine. According t o  him t h e  enzyme p r e s e n t  i n  t h e  d r i e d  

l ea f  a r e  rendered a c t i v e  by t h e  abso rp t ion  of water  and t h e  

same is  more e f f i c i e n t  i n  degrading mimosine than  those  of 

t h e  micro organisms i n  t h e  rumen l i q u o r .  Rapid degrada t ion  

of mimosine t o  3-4 dihydroxy py r id ine  (DHP) by an enzyme 

p re sen t  i n  macerated green leucaena l eaves  was a l s o  r epo r t ed  

by Lowry d. (1983) .  Tangendjaja d. (1984) r epo r t ed  

t h a t  more than  80 p e r  c e n t  of t h e  mimosine was degraded by 

hea t ing  i n t a c t  leucaena leaves  a t  7 0 " ~  f o r  10 minutes and 

t h a t  t h e  degrada t ion  of mimosine can be a f f e c t e d  e i t h e r  by 

t h e  leucaena l ea f  enzymes o r  by t h e  enzymes a s s o c i a t e d  w i t h  

t h e  microf lora  of  t h e  rumen. But according t o  them, t h e  

p r o t e o l y t i c  b a c t e r i a  would i n a c t i v a t e  p l a n t  enzymes when 

they  ga in  access  t o  them. I n  t h e  rumen, t h e r e f o r e ,  t h e  

r e l a t i v e  e x t e n t  o f  d e g r a d a t i o n  o f  mimosine c a u s e d  by 

m i c r o b i a l  and  p l a n t  enzymes c o u l d  depend on t h e  

a c c e s s i b i l i t y  and a f f i n i t y  of t h e  s u b s t r a t e  t o  both sources  



of enzyme and t o  t h e  r a t e  a t  which t h e  rumen microbes 

degraded p l a n t  enzymes. With d i e t s  t h a t  supported few rumen 

microbes, mimosine degrada t ion  might be l a r g e l y  a s s o c i a t e d  

wi th  p l a n t  enzymes where a s  t h e  converse could apply  with 

b e t t e r  q u a l i t y  d i e t s .  

While t h e r e  was app rec i ab l e  degrada t ion  of mimosine 

from 0 t o  48 h r  i n  t h e  p r e s e n t  s tudy ,  S u n i l  Kumar d. 

( 1 9 8 7 )  o b s e r v e d  t h a t  t h e r e  was no d e g r a d a t i o n  o f  p u r e  

mimosine upto  10 h r  of incuba t ion  with  b u f f a l o  rumen l i q u o r  

and t h a t  it picked up only aT te r  20 h r  of  incuba t ion .  A t  50 

h r  o f  i n c u b a t i o n ,  however,  t h e  e x t e n t  o f  mimosine 

degrada t ion  was 100, 87.2 and 27.7 p e r  c e n t  by rumen f l u i d ,  

b a c t e r i a  and  p r o t o z o a  f r a c t i o n s  r e s p e c t i v e l y  a s  a q a i n s t  

h ighes t  degrada t ion  of 37.12k0.99 p e r  c e n t  recorded with 

mature leaves  and lowest r a t e  of 31.69+1.02 pe r  c e n t  wi th  

pure  mimosine a t  48 h r  of i ncuba t ion  i n  t h e  p r e s e n t  s tudy.  

Rapid degrada t ion  of mirnosine by rumen f l u i d  from goa ts  

(Shiroma and Akashi, 1976) ,  sheep and c a t t l e  (Tangendjaja 

a., 1983; Kudo g& a., 1984) t han  what is  recorded i n  t h e  

p r e s e n t  s tudy  may be due t o  t h e  type  of t h e  d i e t  and animal 

s p e c i e s  d i f f e r e n c e .  I t  can be seen  from Table 19 t h a t  

even  though  mimosine was added  t o  have  a n  i n i t i a l  

concen t r a t i on  of 37.50 mg/100 m l  i n  a l l  t r ea tmen t s ,  t h e  

a v e r a g e  0 h r  c o n c e n t r a t i o n s  were o n l y  3 5 . 1 6 ~ 0 . 2 1 ,  

35.33+0.19, 35.33k0.28, 35.33k0.24, 35.06+0.17 rng/100ml for 



pure mimosine, immature leaves ,  mature l eaves ,  t ende r  stems 

and  s e e d s  r e s p e c t i v e l y  w i t h  a n  a v e r a g e  0  h r  l o s s  of  

6.17k0.58, 5.78k0.53, 5.79k0.77, 5.79k0.63 and 6.50k0.48 pe r  

cen t  r e s p e c t i v e l y .  Shiroma and Akashi (1976) from t h e i r  

s t u d i e s  on  t h e  d e g r a d a t i o n  o f  mimosine i n  Leucaena 

l e u c o c e ~ h a l a  de W i t  by c rossbred  (Saanen and Okinawar n a t i v e  

breed)  goa t  rumen f l u i d  found a  recovery r a t e  of mimosine 

ranging from 64 t o  73 p e r  c e n t  (27 t o  36 p e r  c e n t  l o s s )  a t  0 

h r  of incuba t ion .  According t o  them t h e s e  low recove r i e s  

seem t o  be due p a r t l y  t o  l o s s  and p a r t l y  t o  i t s  degrada t ion  

by t h e  micro organisms and enzymes i n  t h e  medium dur ing  

manipulat ion of samples. 

The r e l a t i o n s h i p  between mimosine concen t r a t i on  and 

incuba t ion  t ime was more of a  q u a d r a t i c  (Y = a  + bx + 

cx2)  t han  of a  l i n e a r  model (F ig .6)  a s  adjudged by R~ 

va lues  (Table  3 0 ) .  

I t  can be seen  from Table 31  t h a t  t h e  average r a t e  of 

d isappearance of mimosine i n  pg. m l - l .  h - I  dur ing  t h e  

t ime i n t e r v a l s  0  t o  1 2 ,  12 t o  24, 24 t o  36 amd 36 t o  48 h r  

of incuba t ion  were 3.95, 3.52, 1.16 and 0.67 r e s p e c t i v e l y  

f o r  pure mimosine; 4.15, 3.26, 1.94 and 0.81 r e s p e c t i v e l y  

f o r  immature l eaves ,  4.77, 3.13, 2.03 and 1.00 r e s p e c t i v e l y  

f o r  mature leaves ,  4.54, 2.18, 2.18 and 1.26 r e s p e c t i v e l y  

f o r  t ende r  stems and 4.96, 2.49, 1.58 and 0.73 r e s p e c t i v e l y  



f o r  seeds ,  t h e  o v e r a l l  average f o r  t h e  e n t i r e  pe r iod  of 48 

h r  being 2.33, 2.54, 2.74, 2.54 and 2.44 r e s p e c t i v e l y  f o r  

t h e  d i f f e r e n t  sources  of mimosine. A l l  t h e  sources  of 

mimosine showed h i g h e s t  r a t e s  of d isappearance dur ing  t h e  

f i r s t  1 2  h r  of incuba t ion ,  lower r a t e s  dur ing  2 4  t o  36 h r  

and l e a s t  r a t e s  dur ing  36 t o  48 h r  of i ncuba t ion  showing a  

marked r educ t ion  i n  t h e  r a t e  of degrada t ion  of mimosine. 

Kudo & &. (1984) from t h e i r  i n  v i t r o  s t u d i e s  us ing 

rumen f l u i d  from sheep i n  Canada found t h a t  t h e  r e l a t i o n s h i p  

between mimosine concen t r a t i on  and incuba t ion  t ime was non 

l i n e a r  and t h a t  mimosine was degraded more r a p i d l y  dur ing  

t h e  e a r l y  h r s  of incuba t ion ,  t h e  average r a t e s  being 9.00 

pg .m~-'.h-' f o r  inocula  from sheep f e d  t h e  p e l l e t e d  d i e t s .  

Rapid e a r l y  r a t e s  dur ing  i n  v i t r o  s t u d i e s  were a l s o  observed 

by Jones and Megarri ty (1983) i n  rumen f l u i d  from goa ts  f e d  

leucaena.  According t o  Kudo & d. (1984) t h e  r a p i d i t y  of 

t h e  e a r l y  r a t e  of metabolism sugges t  t h e  involvement of 

f r a g i l e  microorganisms incapable  of s u s t a i n i n g  a c t i v i t y .  

A l l i son  al. (1983) r epo r t ed  t h a t  mimosine degrada t ion  was 

a f f e c t e d  by o b l i g a t e l y  anaerobic  gram nega t ive  rods  and 

t h e s e  b a c t e r i a  appear t o  be h igh ly  s u s c e p t i b l e  t o  changes i n  

anae rob ios i s .  The anaerobic  cond i t i ons  a r e  more favourable  

d u r i n g  i n i t i a l  s t a g e s  of  i n c u b a t i o n  and  t h e r e  i s  l e s s  

d i s t u r b a n c e  due t o  s a m p l i n g .  A l t e r n a t i v e l y ,  s l o w e r  



subsequent rates could be due to the limitaions of the in 

vitro system based on strained rumen fluid without 

additional energy source or buffer. 

Effect of mimosine on rumen microbes 

Volatile Fatty Acid production 

The data presented in Table 32 to 38 and the 

statistical analysis given in Table 39 show that in regard 

to in vitro VFA producion in m.mo1/100ml rumen liquor, there 

was no significant difference between control (C) Vs TI, C 

Vs T2, C Vs T3, C Vs T4, C Vs T5, TI Vs T2, TI Vs T3, TI Vs 

T4, T1 Vs T5, T2 Vs T3. T2 Vs T4, T2 Vs T5, T3 Vs T4, T3 Vs 

T5 and T4 Vs T5 at 0 hr of incubation. However, at 12, 24 

and 36 hr of incubation there were significant differences 

between C Vs TI (P<0.01), TI Vs T4 (P<0.01) and C Vs T2 

(P(0.05) respectively, there being no significant difference 

between other treatment pairs. At 48 hr of incubation, there 

were significant differences between C Vs T2 (P<0.01), TI Vs 

T2 (P(0.05) and T2 Vs T3 (P<0.01) respectively while there 

were no significant differences between other treatment 

pairs. 

From the statistical analysis of data given in Table 40 

it can be seen that the differences in VFA concentrations 

between all time intervals of incubation in respect of all 



t r e a t m e n 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  (P<0 .01 /0 .05 )  

except  f o r  T3, T4 and T5 i n  r e s p e c t  of va lues  p e r t a i n i n g  t o  

0  V s  48 h r  of incuba t ion .  I t  can be seen  from Table 38 and 

F i g .  7  t h a t  t h e r e  was a n  i n i t i a l  i n c r e a s e  i n  VFA 

concen t r a t i on ,  reach ing  t h e  peak a t  12 h r  of i ncuba t ion  f o r  

a l l  t r ea tmen t s  and t h e r e  a f t e r  t h e r e  was a  g radua l  d e c l i n e  

upto 48 h r  of incuba t ion .  

Amnonia production 

I t  can be seen  from t h e  d a t a  p re sen ted  i n  Table  4 1  t o  

47 and t h e  s t a t i s t i c a l  a n a l y s i s  g iven i n  Table 48 t h a t  i n  

regard  t o  ammonia concen t r a t i on  i n  mg/100ml of rumen l i q u o r  

t h e r e  was no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  between 

a l l  t rea tment  p a i r s  a t  0  and 12 h r  of i ncuba t ion  of ruiner) 

l i q u o r .  A t  24 h r  o f  i n c u b a t i o n ,  however ,  t h e r e  were 

s i g n i f i c a n t  d i f f e r e n c e s  between C V s  T I  (P<0.01) ,  C V s  T2 

(P<0.01) ,  C V s  T3 (P<0.01) ,  C V s  T4 (P<0.01) ,  C V s  T 5  

(P<0.01) ,  T I  V s  T4 (P(0.05) and T1 V s  T5 (P<0.01) .  While a t  

36 h r  of incuba t ion  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e s  

between t h e  ammonia concen t r a t i ons  of any of t h e  t rea tment  

p a i r s  t e s t e d ,  a t  48 h r  of incuba t ion  t h e r e  were s i g n i f i c a n t  

d i f f e r e n c e s  between T1 V s  T3 (P<0.01) ,  T3 V s  T4 (P(0.05) and 

T4 V s  T5 (P<0.01) .  I t  can be s een  from Table 47 t h a t  no 

ammonia could be d e t e c t e d  i n  c o n t r o l  t ubes  both a t  36 and 48 

h r  of incuba t ion .  



The s t a t i s t i c a l  a n a l y s i s  o f  d a t a  o n  ammonia 

concen t r a t i on  a t  va r ious  i n t e r v a l s  of t ime given i n  Table 49 

and from Fig.  8  it can be seen  t h a t  i n  r e s p e c t  of a l l  

t r e a t m e n t s  t h e r e  was s i g n i f i c a n t  i n c r e a s e  i n  t h e  

concen t r a t i on  of ammonia from 0 t o  12 h r  of incuba t ion  

(P<0.01) and then  t h e r e  was gradual  d e c l i n e  i n  concen t r a t i on  

d u r i n g  s u b s e q u e n t  p e r i o d s  o f  i n c u b a t i o n ,  t h e r e  b e i n g  

s i g n i f i c a n t  d e c r e a s e  i n  c o n c e n t r a t i o n s  from 0 t o  2 4  

(P<0.01),  0  t o  36 (P<0.01) ,  0  t o  48 (P<0.01) ,  12 t o  24 

(P<0.01) ,  12 t o  36 (P<0.01) ,  12 t o  48 (P<0.01) and 24 t o  36 

(P<0 .01 /0 .05 )  h r  o f  i n c u b a t i o n  e x c e p t  t h a t  t h e  ammonia 

concen t r a t i on  remained e s s e n t i a l l y  t h e  same dur ing  24 and 36 

h r  of incuba t ion  i n  r e s p e c t  of pure  mimosine. From 24 t o  48 

h r  of incuba t ion  t h e r e  w a s  s i g n i f i c a n t  decrease  i n  ammonia 

concen t r a t i on  i n  r e s p e c t  of  immature l eaves ,  mature leaves  

and seeds  (P<0.01) ,  whi le  t h e  d i f f e r e n c e s  between t h e  va lues  

a t  36 and 48 h r  of incuba t ion  were s i g n i f i c a n t  i n  r e s p e c t  of 

mature leaves  (P<0.01) and t ende r  s t e m  (P(0.05) .  

The product ion of ammonia and v o l a t i l e  f a t t y  a c i d s  

(VFA)  by rumen micro organisms was taken  a s  an index of 

t h e i r  a c t i v i t y  i n  o rde r  t o  f i n d  o u t  t h e  e f f e c t  of mimosine 

on rumen microbia l  a c t i v i t y .  While Reisner  & a. (1979) 

observed t h a t  mimosine is  t o x i c  t o  micro organisms,  Sun i l  

Kumar et al. (1987) r epo r t ed  t h a t  mimosine d i d  no t  a f f e c t  

t h e  rumen microbia l  a c t i v i t y  a t  2  m g . m l - I  of rumen f l u i d .  



According t o  them t h e  i n  vitro produc t ion  of ammonia i n  t h e  

p r e s e n c e  of  mimosine was much h i g h e r  a f t e r  2 0  h r  of  

i n c u b a t i o n  t h a n  i n  t h e  c o n t r o l  and  i n c r e a s i n g  t h e  

concen t r a t i on  of mimosine from 4 t o  1 2  mg.ml-I rumen f l u i d  

f u r t h e r  i nc reased  t h e  produc t ion  of both ammonia and VFA 

e s p e c i a l l y  when incubated f o r  20 h r .  

I t  can be seen from Table 41 t o  47 and F ig .  8 t h a t  

t h e r e  was an i n i t i a l  i nc rease  i n  ammonia produc t ion  reaching 

t h e  peak a t  1 2  h r  of incuba t ion  and t h e n  t h e r e  was a  sudden 

f a l l  from 1 2  t o  2 4  h r  of incuba t ion .  There was, however, no 

d e t e c t a b l e  amount of ammonia dur ing  subsequent pe r iods  of 

incubat ion.  S i m i l a r l y ,  t h e r e  was an  i n i t i a l  i n c r e a s e  i n  VFA 

product ion reach ing  t h e  peak a t  1 2  h r  of incuba t ion  and 

t h e r e  a f t e r  t h e r e  was a  g r a d u a l  d e c l i n e  i n  t h e  

concen t r a t i on .  I n  f a c t ,  t h e  produc t ion  of ammonia and VFA 

coincided w i t h  t h e  a c t i v e  degrada t ion  of mimosine, t h e r e  

b e i n g  f a s t e r  d e g r a d a t i o n  u p t o  1 2  h r  o f  i n c u b a t i o n  w i t h  

h i g h e s t  c o n c e n t r a t i o n  o f  ammonia and  VFA a t  1 2  h r  of  

i n c u b a t i o n .  The d a t a ,  t h u s ,  showed t h a t  rumen mic robes  

degraded mimosine and produced ammonia and VFA. Smith and 

Fowden (1966) r epo r t ed  t h e  produc t ion  of DPH, pyruvate  and 

ammonia from mimosine when i n c u b a t e d  w i t h  t h e  enzyme 

i s o l a t e d  from 3 day o l d  leucaena s e e d l i n g s .  I t  i s  p o s s i b l e  

t h a t  rumen micro organisms a l s o  degrade mimosine i n  t h e  



same way. The VFA might have a r i s e n  from pyruvate  a s  it i s  

t h e  main s u b s t r a t e  f o r  VFA f o r m a t i o n  by rumen micro  

organisms (Baldwin and Al l i son ,  1983) .  

From an  o v e r a l l  e v a l u a t i o n  of t h e  r e s u l t s  ob ta ined  

dur ing  t h e  course  of t h e  p r e s e n t  s tudy ,  it can reasonably be 

conc luded  t h a t  t h e  rumen m i c r o f l o r a  o f  Saanen  M a l a b a r i  

c r o s s b r e d  g o a t s  have o n l y  a  l i m i t e d  a b i l i t y  t o  deg rade  

mimosine p r e s e n t  i n  a  f a i r l y  h i g h  c o n c e n t r a t i o n  i n  a l l  

e d i b l e  p a r t s  o f  l o c a l l y  a v a i l a b l e  v a r i e t y  of  L. 

l e u c o c e ~ h a l a .  I t  a p p e a r s  t h a t  t h e  rumen mic roo rgan i sms  

degrade mimosine t o  form DPH, ammonia and VFA and t h a t  

mimosine does no t  a f f e c t  t h e  rumen microbia l  a c t i v i t y .  The 

poss ib l e  r o l e  of leucaena endogenous enzymes i n  t h e  p a r t i a l  

degradat ion of mimosine recorded i n  t h e  p r e s e n t  s tudy  cannot 

however, be r u l e d  o u t  no t  on ly  i n  view of t h e  poor r a t e  of 

d isappearance of mimosine b u t  a l s o  due t o  t h e  poor e x t e n t  of 

degradat ion achieved even a f t e r  48 h r  of i ncuba t ion  w i t h  SRL 

of goa t .  I t  is  however, q u i t e  l i k e l y  t h a t  t h e  r a t e  a s  w e l l  

as e x t e n t  of degrada t ion  of mimosine can be improved by 

p r o p e r  d i e t a r y  m a n i p u l a t i o n s  which may a f f e c t  rumen 

microbial  a c t i v i t y .  



Summary 



SUMMARY 

An i n v e s t i g a t i o n  was c a r r i e d  o u t  t o  f i n d  o u t  t h e  

e x t e n t  of i n  vitro microbia l  degrada t ion  of pure  mimosine 

and t h a t  of immature leaves ,  mature l eaves ,  t ende r  stems and 

seeds  of L.  l e u c o c e ~ h a l a  us ing  s t r a i n e d  rumen l i q u o r  

ob ta ined  from t h r e e  rumen f i s t u l a t e d  Saanen Malabari 

c rossbred  goa ts  maintained under s t anda rd  cond i t i ons  of 

feed ing  and management. The proximate chemical composition 

and mimosine con ten t  of d i f f e r e n t  e d i b l e  p a r t s  of leucaena 

dur ing t h e  months of May, June and J u l y  were determined.  

R e s u l t s  o f  p r o x i m a t e  a n a l y s i s  showed t h a t  t h e  

immature leaves  and seeds  had s i g n i f i c a n t l y  h igher  crude 

p r o t e i n  con ten t  of 30.80 + 0.19 and 26 .22  + 0.20 p e r  c e n t  

r e s p e c t i v e l y  t han  of mature leaves  which conta ined  on an 

average 25.75 + 0.15 p e r  cen t .  More of crude f a t  was 

s t o r e d  i n  seeds  (8.30 + 0.05 % )  t h a n  i n  any o t h e r  e d i b l e  

p a r t s  of leucaena.  While t ende r  stems conta ined  t h e  

h ighes t  percentage of crude f i b r e  (35.83 + 0.25 % ) ,  immature 

leaves  had t h e  lowest crude f i b r e  con ten t  (9.53 k 0 . 0 5  % ) .  

The t o t a l  ash con ten t  of leucaena ranged from 4.46 + 0.08 

p e r  c e n t  i n  seeds  t o  11.13 + 0 . 0 9  p e r  c e n t  i n  mature 

leaves .  There was no t  much v a r i a t i o n  between d i f f e r e n t  



e d i b l e  p a r t s  of  subabul  i n  r e s p e c t  o f  n i t r o g e n  f r e e  

e x t r a c t  c o n t e n t  which ranged from 43.87 + 0.46 p e r  c e n t  i n  

t ende r  stems t o  46.75 + 0.23 p e r  c e n t  i n  s eeds .  

The a v e r a g e  mimosine  c o n c e n t r a t i o n s  o f  immature  

l e aves ,  mature l e aves ,  t e n d e r  stems and s e e d s  were 12.11 + 
0.05, 4.89 + 0.02, 3.90 + 0.04 and 10.70 + 0.08 p e r  c e n t  

r e s p e c t i v e l y  du r ing  May; 11.66 + 0.06, 5.23 It 0.03,  3.62+ 

0.03 and 10.44 0.05 p e r  c e n t  r e s p e c t i v e l y  du r ing  June 

and 9.96 + 0.05, 4.92 + 0.03, 3.73 + 0.02 and 9 .51 + 0.4 p e r  

c e n t  r e s p e c t i v e l y  du r ing  J u l y  on a  d r y  m a t t e r  b a s i s .  The 

mimosine c o n t e n t  o f  d i f f e r e n t  e d i b l e  p a r t s  of  subabul  

v a r i e d  s i g n i f i c a n t l y  between May Vs June ,  May V s  J u l y  and 

June Vs J u l y  excep t  t h a t  i n  r e s p e c t  of mature l e aves  t h e  

v a l u e s  were e s s e n t i a l l y  t h e  same d u r i n g  May and J u l y .  

There were s i g n i f i c a n t  d i f f e r e n c e s  between d i f f e r e n t  e d i b l e  

p a r t s  i n  r e s p e c t  o f  t h e i r  mimosine c o n t e n t  d u r i n g  a l l  t h e  

t h r e e  months s t u d i e d .  

The d a t a  on i n  v i t r o  deg rada t i on  of  mimosine r e v e a l e d  

t h a t  t h e  average  mimosine c o n c e n t r a t i o n s  o f  s t r a i n e d  goa t  

rumen l i q u o r  i ncuba t ed  wi th  37.50 mg / I00 m l  of added 

mimosine i n  pu re  form o r  as immature l e a v e s ,  mature 

l e a v e s ,  t e n d e r  s t e m s  and  s e e d s ,  showed s i g n i f i c a n t  

r e d u c t i o n  due t o  deg rada t i on  a t  eve ry  12 h r  i n t e r v a l s  from 

0 t o  48 h r  of  i n c u b a t i o n ,  t h e  f i n a l  average  r e s p e c t i v e  



c o n c e n t r a t i o n s  b e i n g  23.98 + 0.37, 23.14 2 0.37,  22.20 + 
0.28, 23.12 2 0.52,  23.35 + 0.37 mg / I00  m l  o f  SRL. While 

t h e  a v e r a g e  mimosine c o n c e n t r a t i o n s  a t  0  h r  of  i n c u b a t i o n  

was e s s e n t i a l l y  t h e  same w i t h  p u r e  mimosine, immature 

l e a v e s ,  mature l e a v e s ,  t e n d e r  stems and s e e d s ,  a t  12 h r  of 

i n c u b a t i o n  t h e  same was s i g n i f i c a n t l y  h i g h e r  w i t h  immature 

l e a v e s  t h a n  t h a t  w i t h  s e e d s .  A t  2 4  h r  o f  i n c u b a t i o n ,  t h e  

mimosine  c o n c e n t r a t i o n  was s i g n i f i c a n t l y  h i g h e r  w i t h  

t e n d e r  s t e m  t h a n  t h o s e  w i t h  immature l e a v e s ,  mature l e a v e s  

a n d  s e e d s .  A t  36 h r  o f  i n c u b a t i o n  t h e  mimosine  

c o n c e n t r a t i o n  w i t h  mature leaves was s i g n i f i c a n t l y  lower 

t h a n  t h o s e  w i t h  p u r e  mimosine, immature l e a v e s ,  t e n d e r  

s t e m s  a n d  s e e d s .  The mimosine  c o n c e n t r a t i o n s  were 

e s s e n t i a l l y  t h e  same f o r  d i f f e r e n t  t r e a t m e n t  p a i r s  a t  

48 h r  of  i n c u b a t i o n  e x c e p t  t h a t  w i t h  mature  l e a v e s ,  it was 

s i g n i f i c a n t l y  lower t h a n  t h o s e  w i t h  immature l e a v e s  and 

pure  mimosine. 

The p e r c e n t a g e s  of  i n  vitro d e g r a d a t i o n  of  pure  

mimosine and t h a t  of  d i f f e r e n t  e d i b l e  p a r t s  o f  subabul  

by t h e  SRL of  g o a t  i n c r e a s e d  s i g n i f i c a n t l y  a t  e v e r y  12 h r  

i n t e r v a l s  o f  i n c u b a t i o n  from 0 t o  48 h r  e x c e p t  w i t h  

mature l e a v e s ,  which showed no s i g n i f i c a n t  i n c r e a s e  from 

36 t o  48 h r .  There  was, however, incomple te  d e g r a d a t i o n  

w i t h  a l l  mimosine  s o u r c e s ,  t h e  a v e r a g e  p e r c e n t a g e  



degrada t ion  a t  48 h r  of incuba t ion  being 31.69 + 1 . 0 2 ,  

34.49 1.18,  37.12 + 0.99, 34.54 + 1.50 and 33.41 + 1.03 

with  pure mimosine, immature leaves ,  mature l eaves ,  t ende r  

stems and seeds  r e s p e c t i v e l y .  A t  24 h r  of i ncuba t ion  t h e  

p e r c e n t a g e  d e g r a d a t i o n  of  mimosine o f  t e n d e r  s t em was 

s i g n i f i c a n t l y  lower t h a n  t h a t  of immature l eaves ,  mature 

leaves  and seeds ,  even though a t  12 h r  of i ncuba t ion  t h e r e  

was no s i g n i f i c a n t  d i f f e r e n c e  between d i f f e r e n t  sources .  

The percentage degrada t ion  of mimosine of mature leaves  

was s i g n i f i c a n t l y  h igher  t han  t h a t  of pure mimosine and 

tender  stems,  a t  36 h r  of incuba t ion  and a t  48 h r  of 

incuba t ion ,  it was h igher  t han  t h a t  of pure  mimosine and 

immature l eaves .  

Average 0  h r  l o s s e s  of 6.17 + 0.58, 5.78 + 0.53, 5 . 7 9  

+ 0.77, 5.79 2 0.63 and 6.50 + 0.48 p e r  c e n t  r e s p e c t i v e l y  - 

recorded dur ing  t h e  i n  v i t r o  degrada t ion  s t u d i e s  with 

pure mimosine, immature leaves ,  mature l eaves ,  t ende r  stems 

and seeds  might be due p a r t l y  t o  l o s s  of mimosine and 

p a r t l y  t o  i t s  degrada t ion  by t h e  microorganisms and enzymes 

i n  t h e  medium dur ing  manipulat ion of samples. 

The o v e r a l l  a v e r a g e  r a t e  of  d i s a p p e a r a n c e  o f  

mimosine i n  pg. 1 h-I f o r  t h e  e n t i r e  pe r iod  of 48 h r  

i n c u b a t i o n  were 2 . 3 3 ,  2 .54 ,  2 . 7 4 ,  2 .54 and 2 .44 w i t h  

h ighes t  r a t e s  dur ing  t h e  f i r s t  12 h r ,  lower r a t e s  dur ing  



2 4  t o  36 h r  and l e a s t  r a t e s  dur ing  36-48 h r  showing a  

marked r educ t ion  i n  t h e  r a t e  of mimosine disappearance i n  48 

h r  of i n  v i t r o  incuba t ion .  

There was an i n i t i a l  i n c r e a s e  i n  VFA concen t r a t i on ,  

reaching t h e  peak a t  12 h r  of  i ncuba t ion  f o r  a l l  t rea tments  

and t h e r e a f t e r  t h e r e  was a  gradual  d e c l i n e  upto  48 h r  of 

incuba t ion ,  t h e r e  being s i g n i f i c a n t  d i f f e r e n c e s  between C 

V s  T I ,  T 1  V s  T4 and C V s  T2 a t  1 2 ,  2 4  and 36 h r  of 

incuba t ion  r e s p e c t i v e l y  and between C V s  T2, T 1  V s  T2 and 

T2 V s  T3 a t  48 h r  of incuba t ion .  

The re  was s i g n i f i c a n t  i n c r e a s e  i n  t h e  ammonia 

concen t r a t i on  from 0 t o  12 h r  of i ncuba t ion  and then  t h e r e  

was gradual docX111o i n  concontrnt i o n  rluri~lcj  n ~ ~ t ~ n n c l i l o t ~ f  

pe r iods  of incuba t ion  a s  i n  t h e  c a s e  of VFA, t h e r e  being 

s i g n i f i c a n t  d i f f e r e n c e  between C V s  T I ,  C V s  T2 ,  C V s  T3, C 

V s  T 4 ,  C V s  T5, T 1  V s  T4 and T 1  V s  T5 a t  24 h r  of incuba t ion  

and between T I  V s  T3, T3 V s  T4 and T4  V s  T5 a t  48 h r  of 

incuba t ion .  

The product ion of ammonia and v o l a t i l e  f a t t y  a c i d s  by 

rumen microorganisms was taken  a s  an  index of t h e i r  

a c t i v i t y  i n  o r d e r  t o  a s s e s s  t h e  e f f e c t  of mimosine on 

rumen microbia l  a c t i v i t y .  The produc t ion  of ammonia and 

v o l a t i l e  f a t t y  a c i d s  c o i n c i d e d  w i t h  t h e  a c t i v e  



degrada t ion  of mimosine , t h e r e  being f a s t e r  degrada t ion  

upto  1 2  h r  of incuba t ion  with  h i g h e s t  concen t r a t i on  of 

arnmoina and VFA a t  1 2  h r  of incuba t ion .  

The o v e r a l l  r e s u l t s  i n d i c a t e d  t h a t  t h e  rumen 

microorganisms of c rossbred  goa t s  degrade mimosine t o  

DPH, ammonia and VFA and t h a t  mimosine does no t  i n h i b i t  t h e  

microbia l  a c t i v i t y ,  even though t h e  p o s s i b l e  r o l e  of 

leucaena endogenous enzymes i n  t h e  p a r t i a l  degrada t ion  of 

mimosine recorded i n  t h e  p r e s e n t  s tudy  cannot be r u l e d  

o u t .  
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ABSTRACT 

, 

An i n v e s t i g a t i o n  was c a r r i e d  o u t  t o  f i n d  o u t  t h e  e x t e n t  

of i n  vitro microb ia l  deg rada t ion  of  p u r e  mimosine ( T I )  and 

t h a t  of immature l e a v e s  ( T 2 ) ,  mature leaves ( T 3 ) ,  t e n d e r  

s t e m s  ( T 4 )  a n d  s e e d s  (T5) o f  L. l e u c o c e w h a l a  u s i n g  

s t r a i n e d  rumen l i q u o r  o b t a i n e d  from t h r e e  rumen f i s t u l a t e d  

Saanen-Malabari c r o s s b r e d  g o a t s  main ta ined  under s t a n d a r d  

c o n d i t i o n s  o f  f e e d i n g  and  management.  The proximat -e  

chemical  composi t ion and mimosine c o n t e n t  of  d i f f e r e n t  

e d i b l e  p a r t s  of  leucaena d u r i n g  t h e  months of  May, June and 

J u l y  were determined.  

While  immature  l e a v e s  a n d  s e e d s  h a d  h i g h e r  c r u d e  

p r o t e i n  c o n t e n t , s e e d s  had h i g h e r  c rude  f a t ,  t e n d e r  s tems had 

h ighe r  c rude  f i b r e  and mature leaves had h i g h e r  a sh  c o n t e n t  

compared t o  o t h e r  e d i b l e  p a r t s  of subabul .  

The average mimosine c o n c e n t r a t i o n s  o f  T2, T3,  T 4  

and T 5  w e r e  12.115-0.05, 4.89+0.02, 3.905-0.04 and 10.78k0.05 

p e r  c e n t  r e s p e c t i v e l y  du r ing  May; 11.66+0.06, 5.23k0.03, 

3.625-0.03 and 10.44&0.05 p e r  c e n t  r e s p e c t i v e l y  d u r i n g  June 

and 9.96+0.05, 4.92+0.03, 3.73k0.02 and 9.51k0.04 p e r  c e c t  

r e s p e c t i v e l y  d u r i n g  J u l y  on a  d r y  m a t t e r  b a s i s .  



The average  mimosine c o n c e n t r a t i o n s  of  s t r a i n e d  goa t  

rumen l i q u o r  i n c u b a t e d  w i t h  37 .50  mg/100 m l  o f  added  

mimosine i n  pure  form o r  as immature l e a v e s ,  mature l e a v e s ,  

t e n d e r  stems and seeds  s h ~ w e d  s i g n i f i c a n t  r e d u c t i o n  a t  

every  12 h r  i n t e r v a l s  from 0  t o  48 h r  of  i n c u b a t i o n ,  t h e  

f i n a l  average  c o n c e n t r a t i o n s  be ing  23.98 k0.37, 23.14+0.37, 

22.20+0.28, 23.12+0.52, 23.35k0.37 mg/100 m l  of  SRL. 

The pe rcen tages  o f  i n  v i t r o  d e g r a d a t i o n  i n  r e s p e c t  of 

T I ,  T2, T3, T4 and T5 i n c r e a s e d  s i g n i f i c a n t l y  a t  eve ry  12 h r  

i n t e r v a l s  of  i n c u b a t i o n  from 0  t o  48 h r ,  even though t h e  

deg rada t ion  was incomplete  w i th  a l l  t r e a t m e n t s ,  t h e  average 

p e r c e n t a g e  d e g r a d a t i o n  a t  48 h r  o f  i n c u b a t i o n  b e i n g  

31.69+1.02,  34.49+1.18,  37.12+0.99,  34 .54k1 .50  a n d  

33.41k1.03 r e s p e c t i v e l y .  

The o v e r a l l  average r a t e  of  d i sappearance  of  mimosine 

i n  pg.ml -'.h-' i n  r e s p e c t  of  T I ,  T2, T3, T4 and T5 f o r  t h e  

e n t i r e  p e r i o d  o f  48 h r  o f  i n c u b a t i o n  were 2.33, 2.54, 2.74, 

2.54 and 2.44 r e s p e c t i v e l y  w i t h  h i g h e s t  r a t e s  d u r i n g  0 t o  12 

h r ,  lower rates du r ing  24 t o  36 h r  and l e a s t  r a t e s  du r ing  36 

t o  48 h r .  

The p roduc t ion  of  ammonia and VFA c o i n c i d e d  wi th  t h e  

a c t i v e  d e g r a d a t i o n  o f  mimos ine ,  t h e r e  b e i n g  f a s t e r  

d e g r a d a t i o n  u p t o  1 2  h r  o f  i n c u b a t i o n  w i t h  h i g h e s t  

c o n c e n t r a t i o n s  of  ammonia and VFA a t  12 h r  of i ncuba t ion .  



The o v e r a l l  r e s u l t s  i n d i c a t e d  t h a t  t h e  rumen 

microorganisms of c rossbred  goa t s  degrade mimosine t o  DPH, 

ammonia and VFA and t h a t  mimosine does no t  i n h i b i t  t h e  

m i c r o b i a l  a c t i v i t y ,  even  though t h e  p o s s i b l e  r o l e  of 

leucaena endogenous enzymes i n  t h e  p a r t i a l  degradat ion of 

mimosine recorded i n  t h e  p resen t  s tudy cannot be r u l e d  ou t .  
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