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©  Feed  additive  for  ruminants. 

@  A  biologically  active  substance  is  kept  stably  in  the  rumen  and  released  in  the  abomasum  and  its 
subsequent  digestive  tract,  and  can  be  digested  and  absorbed  with  good  efficiency  by  ruminant  animals. 

This  is  achieved  by  a  feed  additive  for  ruminants  prepared  by  coating  a  core  containing  a  biologically  active 
^   substance  with  a  coating  composition  comprising  lecithin,  at  least  one  inorganic  substance  which  is  stable  in 
^   neutrality  and  soluble  under  acidic  conditions,  and  at  least  one  substance  selected  from  the  group  consisting  of 

straight-chain  or  branched-chain  saturated  or  unsaturated,  monocarboxylic  acids  having  14  to  22  carbon  atoms 
^   or  salts  thereof,  hardened  vegetable  oils,  hardened  animal  oil  and  waxes. 
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Field  of  the  invention 

This  invention  relates  to  a  feed  additive  for  ruminants.  More  specifically,  it  relates  to  a  feed  additive 
composition  having  a  biological  active  substance  coated  with  a  coating  composition  which  is  stable  in  the 

5  rumen  of  the  ruminant  and  can  be  released  in  the  abomasum  or  its  subsequent  digestive  tract  and  makes  it 
possible  to  digest  the  biologically  active  substance  in  the  abomasum  and  the  subsequent  digestive  tract. 

In  ruminant  animals  such  as  cattle  or  sheep,  the  direct  oral  administration  of  biologically  active 
substances  such  as  amino  acids  and  vitamins  leads  to  the  decomposition  of  most  of  them  by  microorgan- 
isms  in  the  rumen,  and  they  are  not  effectively  utilized. 

io  Accordingly,  it  is  important  in  the  field  of  feeds,  nutrient  preparations  and  veterinary  drugs  for  ruminant 
animals  to  pass  the  biologically  active  substances  through  the  rumen  without  being  decomposed  by 
microorganisms  in  the  rumen  so  that  they  can  be  effectively  digested  and  absorbed  in  the  abomasum  and 
the  subsequent  digestive  tract. 

It  was  proposed  in  the  past  to  coat  ruminant  animal  feed  additives  containing  biologically  active 
75  substances  with  protective  substances  such  as  fatty  acids,  and  hardened  animal  oils  and  hardened 

vegetable  oils.  But  the  particles  coated  with  these  fats  and  oils  are  so  stable  not  only  in  the  rumen  but  also 
in  the  abomasum  and  the  subsequent  digestive  tract,  that  it  is  difficult  to  release  the  biologically  active 
substances  in  the  abomasum  and  the  subsequent  digestive  tract. 

For  this  reason,  some  methods  of  adding  substances  to  protective  substances  propelling  the  release  of 
20  the  biologically  active  substances  in  the  abomasum  and  the  subsequent  digestive  tract  were  proposed.  In 

these  methods,  the  biologically  active  substances  are  dispersed  in  coating  materials  and  granulated  or  are 
coated  with  coating  materials. 

As  a  method  of  dispersing  the  biologically  active  substances  Japanese  Laid-Open  Patent  Publication 
No.  168351/85  proposes  the  method  of  dispersing  a  biologically  active  substance  in  a  protective  substance 

25  which  comprises  granulating  a  biologically  active  substance  containing  at  least  20%  by  weight  of  calcium 
carbonate  and  at  least  10%  by  weight  of  a  substance  selected  from  the  group  consisting  of  a  monocarbox- 
ylic  acid,  a  hardened  oil  and  a  fat.  Furthermore,  Japanese  Laid-Open  Patent  Publication  No.  195653/86 
proposes  a  process  for  dispersing  the  biologically  active  substances  in  a  coating  material  composed  of  at 
least  10%  by  weight  of  a  substance  selected  from  the  group  consisting  of  a  monocarboxylic  acid,  a 

30  hardened  oil  and  a  fat  and  at  least  20%  by  weight  to  not  more  than  50%  by  weight  of  an  insoluble  salt  of  an 
acid  which  is  less  acidic  than  hydrochloric  acid. 

As  a  method  of  coating  with  coating  materials,  for  example,  Japanese  Laid-Open  Patent  Publication  No. 
317053/88  proposes  the  method,  which  comprises  coating  a  biologically  active  substance  with  coating 
materials  containing  the  protective  substance  composed  of  a  monocarboxylic  acid,  a  hardened  oil,  lecithin, 

35  and  a  glycerin  fatty  acid  ester. 
However,  by  the  method  of  dispersing  a  biologically  active  substance  in  a  coating  material,  since  the 

biologically  active  substance  is  present  near  the  surface  of  the  particle,  the  content  of  the  biologically  active 
substance  should  be  considerably  decreased  in  order  to  attain  the  protection.  In  view  of  the  fact  that  the 
passage  time  from  rumen  to  abomasum  is  several  hours  to  several  days,  it  is  difficult  to  keep  the 

40  biologically  active  substance  which  is  present  near  the  surface  stable  in  rumen.  Furthermore,  when  it  is 
coated  with  a  coating  material  composed  of  lecithin,  a  glycerin  fatty  acid  ester  and  an  oil  or  a  fat,  the 
coating  layer  has  insufficient  strength  and  its  protective  ability  leaves  a  problem.  On  the  other  hand,  lecithin 
and  a  glycerin  fatty  acid  ester  are  expected  to  have  an  emulsifying  effect  on  the  oil  and  fat  in  the  small 
intestine.  But  in  view  of  the  time  which  is  required  to  pass  through  the  small  intestine,  the  ability  to  release 

45  the  biologically  active  substances  is  not  sufficient. 
To  utilize  the  difference  in  pH  between  the  rumen  and  the  abomasum,  it  is  proposed  to  use  a  method  of 

coating  with  a  polymer  which  is  insoluble  in  the  environment  of  the  rumen,  but  is  soluble  in  the  strongly 
acidic  abomasum.  Since  an  organic  solvent  is  used  for  coating  and  the  coating  agent  becomes  expensive, 
this  procedure  is  not  fully  satisfactory. 

50 
Detailed  description  of  the  invention 

The  problem  to  be  solved  by  the  present  invention  is  to  protect  a  biologically  active  substance  stably  in 
the  rumen  of  a  ruminant  animal,  and  to  release  it  in  order  to  be  digested  and  absorbed  efficiently  in  the 

55  abomasum  and  the  subsequent  digestive  tract,  by  safe  and  economical  means. 
The  present  inventors  made  extensive  efforts  to  achieve  the  above  object,  and  found  that  by  coating  a 

core  containing  a  biologically  active  substance  with  coating  materials  containing  lecithin,  inorganic  sub- 
stances  which  are  stable  in  neutrality  but  soluble  under  acidic  conditions,  and  at  least  one  substance 
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selected  from  the  group  consisting  of  straight-chain  or  branched-chain  saturated  or  unsaturated  monocar- 
boxylic  acids  having  14  to  22  carbon  atoms  or  salts  thereof,  hardened  vegetable  oils,  hardened  animal  oils, 
and  waxes,  excellent  stability  in  the  rumen  and  excellent  dissolution  in  the  abomasum  and  the  subsequent 
digestive  tract  can  be  concurrently  provided.  This  led  to  the  present  invention. 

5  The  essence  of  this  invention  is  a  feed  additive  for  ruminants  comprising  a  core  containing  a 
biologically  active  substance  and  a  coating  composition  placed  on  the  surface  of  said  core, 
said  coating  composition  comprising  lecithin,  at  least  one  inorganic  substance  which  is  stable  in  neutrality 
and  soluble  under  acidic  conditions,  and  at  least  one  substance  selected  from  the  group  consisting  of 
straight-chain  or  branched-chain  saturated  or  unsaturated  monocarboxylic  acids  having  14  to  22  carbon 

io  atoms,  salts  thereof,  hardened  vegetable  oils,  hardened  animal  oils,  and  waxes. 
The  feed  additive  for  ruminants  according  to  this  invention  contains  in  the  coating  material  lecithin  and 

inorganic  substances  which  are  stable  in  neutrality  but  soluble  under  acidic  conditions.  By  utilizing  the  fact 
that  the  inside  of  the  abomasum  is  acidic,  the  dissolution  of  the  inorganic  substances  and  the  emulsifying 
effect  of  lecithin  to  fatty  acids  and  hardened  oils  in  the  small  intestine  causes  the  release  of  the  biologically 

is  active  substances  in  the  abomasum  and  its  subsequent  digestive  tract,  and  its  synergistic  effect  results  in 
good  dissolving  properties.  Furthermore,  the  addition  of  the  inorganic  acids  or  their  salts  increases  the 
strength  of  the  coating  layer. 

In  the  present  invention,  the  biologically  active  substances  are  at  least  one  material  selected  from 
known  nutrients,  feeds  containing  them,  drugs,  such  as  amino  acids  and  derivatives  thereof,  hydroxy 

20  homologous  compounds  of  amino  acids,  proteins,  hydrocarbons,  vitamins  and  veterinary  medicines. 
Specifically,  they  include  amino  acids  such  as  lysine,  methionine,  tryptophan  and  threonine;  amino  acid 

derivatives  such  as  N-acylamino  acids  and  N-hydroxymethylmethionine  calcium  salt,  and  lysine  hydrochlo- 
ride;  hydroxy  homologous  compounds  of  amino  acids  such  as  2-hydroxy-4-methylmercaptobutyric  acid  and 
salts  thereof;  powders  of  natural  nutrients  such  as  grain  powders,  feathers  and  fish  powder;  proteins  such  as 

25  casein,  corn  proteins  and  potato  proteins;  carbohydrates  such  as  starch,  cane  sugar  and  glucose;  vitamins 
and  substances  having  a  similar  function  such  as  vitamin  A,  vitamin  A  acetate,  vitamin  A  palmitate,  vitamins 
B,  thiamine,  thiamine  hydrochloride,  riboflavin,  nicotinic  acid,  nicotinic  acid  amide,  calcium  pantothenate, 
choline  pantothenate,  pyridoxine  hydrochloride,  choline  chloride,  cyanocobalamine,  biotin,  folic  acid,  p- 
aminobenzoic  acid,  vitamin  D2,  vitamin  D3  and  vitamin  E;  antibiotics  such  as  tetracyclic  antibiotics,  amino 

30  glycoside  antibiotics,  macrolide-type  antibiotics,  polyether-type  antibiotics,  insecticides  such  as  negfon; 
vermicides  such  as  piperazine,  and  hormones  such  as  estrogen,  stilbestrol,  hexestrol,  tyroprotein  and 
goitrogen. 

There  is  no  particular  restriction  in  the  preparative  method  of  the  cores  containing  the  biologically  active 
substance.  If  required,  a  binder  or  a  filler  may  be  added,  and  granules,  preferably  particles  having  a  nearly 

35  spherical  shape,  are  prepared  by  a  usual  granulating  method,  such  as  an  extrusion  granulating  method,  a 
fluidized  granulating  method,  and  a  stirred  granulating  method. 

Examples  of  the  binder  are  cellulose  derivatives  such  as  hydroxypropylcellulose,  methyl  cellulose,  or 
sodium  carboxymethylcellulose,  vinyl  derivatives  such  as  polyvinyl  alcohol  or  polyvinylpyrrolidone,  gum 
arabic,  guaiac  gum  and  sodium  polyacrylate. 

40  Starch,  proteins  and  crystalline  cellulose  may  be  used  as  the  filler.  If  required,  a  specific  gravity 
adjusting  agent  may  be  added  such  as  calcium  carbonate,  calcium  phosphonate  and  talc. 

The  coating  material  for  coating  a  core  containing  the  biologically  active  substance  comprise  lecithin,  at 
least  one  inorganic  substance  which  is  stable  in  the  neutral  medium,  but  soluble  under  acidic  conditions 
and  at  least  one  substance  selected  from  the  group  consisting  of  straight-chain  or  branched-chain  saturated 

45  or  unsaturated  monocarboxylic  acids  having  14  to  22  carbon  atoms,  or  salts  thereof,  hardened  vegetable 
oils,  hardened  animal  oils,  and  waxes. 

Examples  of  monocarboxylic  acids  include  myristic  acid,  palmitic  acid,  stearic  acid,  oleic  acid,  linoleic 
acid,  and  behenic  acid.  Salts  of  these  may  also  be  used.  Examples  of  hardened  vegetable  oils  include 
hardened  palm  oil,  hardened  soybean  oil,  hardened  rapeseed  oil,  and  hardened  castor  oil.  Examples  of 

50  hardened  animal  oils  are  hardened  beef  tallow  and  hog  fat.  Examples  of  waxes  are  carnauba  wax  and 
beeswax,  natural  waxes,  synthetic  waxes,  and  paraffin  waxes. 

Lecithin  used  in  the  invention  is  not  required  to  be  pure.  A  mixture  of  phosphatidyl  choline,  phosphatidyl 
ethanolamine,  phosphatidyl  inositol  may  be  used.  Preferably,  it  may  be  prepared  from  soybean  and  egg 
yolk. 

55  Examples  of  the  inorganic  substance  which  is  stable  in  neutrality  and  soluble  under  acidic  conditions 
include  magnesium  carbonate,  calcium  carbonate,  calcium  phosphate,  calcium  pyrophosphate  and  mixtures 
thereof.  Carbonates  such  as  magnesium  carbonate  and  calcium  carbonate  and  calcium  salt  of 
pyrophosphoric  acid  are  more  preferred. 

3 
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The  coating  materials  of  this  invention  comprise  0.1  to  20%  by  weight  of  lecithin,  0.1  to  10%  by  weight 
of  the  inorganic  substance  which  is  stable  in  neutrality  and  soluble  under  acidic  conditions,  preferably  1  to 
10%  of  lecithin  and  1  to  10%  of  the  inorganic  substance.  If  the  amount  of  lecithin  in  the  coating  materials 
exceeds  20%  by  weight,  the  strength  of  the  coating  layer  is  decreased  and  the  protecting  ability  in  the 

5  rumen  is  reduced.  If  the  amount  of  lecithin  is  less  than  0.1%  by  weight,  the  emulsifying  effect  is  insufficient, 
and  the  dissolving  effect  in  the  abomasum  and  its  subsequent  digestive  tract  decreases.  If  the  amount  of 
the  inorganic  substance  which  is  stable  in  neutrality  and  soluble  under  acidic  conditions  exceeds  10%  by 
weight,  the  protecting  ability  in  the  rumen  decreases.  If  it  is  below  0.1%  by  weight,  the  effect  of  the 
inorganic  substance  which  utilizes  the  fact  that  the  inside  of  the  abomasum  is  acidic,  is  insufficient. 

io  The  ruminant  animal  feed  additive  composition  of  this  invention  is  characterized  by  the  fact  that  the 
core  containing  the  biologically  active  substance  is  coated  with  the  coating  material.  The  amount  of  the 
coating  material  which  is  used  is  not  restricted  in  particular.  It  should  be  as  small  as  possible,  because  the 
amount  of  the  biologically  active  substance  is  large.  But  it  should  be  enough  to  enable  the  coating  material 
to  fully  protect  the  biologically  active  substance  in  the  rumen.  Usually,  it  is  used  for  coating  in  an  amount  of 

is  10  to  200  parts  by  weight,  preferably  15  to  150  parts  by  weight,  per  100  parts  by  weight  of  the  core 
containing  the  biologically  active  substance. 

There  is  no  particular  restriction  on  the  method  of  coating.  Any  ordinary  coating  method  can  be  applied, 
such  as  the  method  of  fluidized-bed  coating,  the  method  of  pan  coating  or  the  method  of  melt  coating. 

The  present  invention  will  be  illustrated  by  Examples,  and  Comparative  Examples,  but  the  scope  of  the 
20  invention  should  not  be  limited  to  these  examples. 

Examples 

The  utility  of  the  ruminant  animal  feed  additive  was  evaluated  by  the  following  methods. 
25 

Stability  in  the  rumen 

About  2  g  of  the  prepared  sample  was  put  in  a  200  ml  Erlenmeyer  flask.  100  ml  of  Mc  Dougall  buffer 
solution  which  corresponds  to  the  rumen  juice  was  put  in  the  container,  and  shaken  for  48  hours  at  a 

30  temperature  of  39°C.  After  shaking,  the  amount  of  the  biologically  active  substance  dissolved  was  analyzed, 
and  the  stability  in  the  rumen  was  calculated. 

As  the  biologically  active  substance,  the  amount  of  amino  acid  dissolved  in  the  examples  was  analyzed 
by  liquid  chromatography. 

35  Mc  Dougall  buffer  solution  * 

The  following  reagents  were  dissolved  in  1000  ml  of  water. 
Sodium  hydrogen  carbonate:  7.43  g 
Disodium  phosphate  12-hydrate:  7.00  g 

40  Sodium  chloride:  0.34  g 
Potassium  chloride:  0.43  g 
Magnesium  chloride  hexahydrate:  0.10  g 
Calcium  chloride:  0.005  g 

45  Dissolving  property  in  the  abomasum 

After  the  stability  test,  the  shaken  sample  was  recovered  and  washed,  and  further  put  into  a  200  ml 
Erlenmeyer  flask.  40  ml  of  a  Clark-Lubs  buffer  solution  corresponding  to  the  abomasum  juice  was  added, 
and  shaken  for  3  hours  at  39°C.  After  shaking,  the  amount  of  the  biologically  active  substance  dissolved 

50  was  analyzed,  and  the  dissolving  property  in  the  abomasum  was  calculated. 

Clark-Lubs  buffer  solution  * 

A  buffer  solution  obtained  by  dissolving  the  following  reagents  in  1000  ml  of  water. 
55  Potassium  chloride:  3.73  g 

Hydrochloric  acid:  2.1  ml. 

Dissolving  property  in  the  small  intestine 

4 
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After  the  dissolving  property  test  inside  the  abomasum,  the  shaken  sample  was  recovered,  and  further 
put  into  a  200  ml  Erlenmeyer  flask.  100  ml  buffer  solution  corresponding  to  a  small  intestine  juice  was 
added,  and  shaken  for  24  hours  at  39°C.  After  shaking,  the  amount  of  the  dissolved  biologically  active 
substance  was  analyzed,  and  the  dissolving  property  in  the  small  intestine  was  calculated. 

Example  1 

A  kneader  was  charged  with  325  g  of  L-lysine  hydrochloride,  172.5  g  of  talc,  2.5  g  of  sodium 
carboxymethylcellulose  and  135  g  of  water.  They  were  kneeded  and  then  granulated  by  an  extruder  having 

io  a  screen  with  an  opening  size  of  1.5  mm,  where  cylindrical  granules  were  obtained.  The  granules  obtained 
were  molded  by  using  a  spherical  granule  producing  machine  (Marumerizer.  Fumi  Paudal  Co.,  Ltd.)  to 
obtain  granules  having  a  nearly  spherical  shape.  The  resulting  spherical  granules  were  dried  in  a  fluidized- 
bed  dryer  to  obtain  cores  containing  L-lysine  hydrochloride. 

A  coating  material  consisting  of  5  parts  by  weight  of  lecithin  (soybean  lecithin,  manufactured  by  WAKO 
is  Pure  Chemical  Industries,  Ltd.  -  food  additive  -  was  used)  and  5  parts  by  weight  of  magnesium  carbonate 

dispersed  per  90  parts  by  weight  of  melted  hardened  beef  tallow  was  prepared.  The  coating  material  was 
used  in  an  amount  of  67  parts  by  weight  per  100  parts  of  the  cores  (rate  of  coating  40%).  A  fluidized-bed 
coater  (New  Marumerizer,  Fuji  Paudal  Co.,  Ltd.)  was  used. 

The  coated  particles  were  subjected  to  the  above  evaluation  tests  and  the  results  were  as  follows: 
20  The  dissolving  rate  in  the  rumen  was  9%;  the  dissolving  rate  in  the  abomasum  was  39%;  and  the  dissolving 

rate  in  the  small  intestine  was  40%. 

Example  2 

25  The  preparation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  in  Example  2,  calcium 
carbonate  was  used  instead  of  magnesium  carbonate. 

The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  4%;  the  dissolving  rate  in  the  abomasum  was  46%;  and  the  dissolving 
rate  in  the  small  intestine  was  36%. 

30 
Example  3 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  2  except  that  in  Example  3  the 
coating  material  was  used  in  an  amount  of  43  parts  by  weight  per  100  parts  of  the  cores  (rate  of  coating 

35  30%). 
The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 

The  dissolving  rate  in  the  rumen  was  12%;  the  dissolving  rate  in  the  abomasum  was  20%;  and  the 
dissolving  rate  in  the  small  intestine  was  58%. 

40  Example  4 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  2  except  that  in  Example  4  the 
coating  material  contains  10  parts  by  weight  of  lecithin  and  5  parts  by  weight  of  calcium  carbonate  and  was 
used  in  an  amount  of  33  parts  by  weight  (rate  of  coating  25%). 

45  The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  19%;  the  dissolving  rate  in  the  abomasum  was  46%;  and  the 
dissolving  rate  in  the  small  intestine  was  32%. 

Example  5 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  2  except  that  in  Example  5  the 
coating  material  contains  2  parts  by  weight  of  lecithin  and  10  parts  by  weight  of  calcium  carbonate  and  was 
used  in  an  amount  of  25  parts  by  weight  (rate  of  coating  20%). 

The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
55  The  dissolving  rate  in  the  rumen  was  14%;  the  dissolving  rate  in  the  abomasum  was  31%;  and  the 

dissolving  rate  in  the  small  intestine  was  35%. 

Example  6 

5 



EP  0  495  441  A2 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  3  except  that  in  example  6  calcium 
pyrophosphate  was  used  instead  of  calcium  carbonate. 
The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  7%;  the  dissolving  rate  in  the  abomasum  was  49%;  and  the  dissolving 

5  rate  in  the  small  intestine  was  32%. 

Example  7 

A  kneader  was  charged  with  375  g  of  D.L-methionine,  120  g  of  talc,  5  g  of  sodium  carboxylmethylcel- 
io  lulose  and  150  g  of  water,  which  were  kneeded.  The  mixture  was  processed  by  using  an  extruder  having  a 

screen  with  an  opening  size  of  1  .5  mm  to  obtain  cylindrical  granules.  The  resulting  granules  were  formed 
by  a  spherical  shaping  apparatus  (Marumerizer,  Fuji  Paudal  Co.,  Ltd.)  to  obtain  granules  having  a  nearly 
spherical  shape.  The  spherical  granules  were  dried  by  a  fluidized-bed  dryer  to  obtain  cores  containing  D.L- 
methionine. 

is  A  coating  material  consisting  of  5  parts  by  weight  of  lecithin  and  5  parts  by  weight  of  magnesium 
carbonate  dispersed  per  90  parts  by  weight  of  melted  hardened  beef  tallow  was  prepared.  The  coating 
material  was  used  in  an  amount  of  43  parts  by  weight  per  100  parts  by  weight  of  the  cores  (rate  of  coating 
30%).  A  fluidized-bed  coater  (New  Marumerizer)  was  used. 

The  coated  particles  were  subjected  to  the  above  evaluation  tests  and  the  results  were  as  follows: 
20  The  dissolving  rate  in  the  rumen  was  17%;  the  dissolving  rate  in  the  abomasum  was  20%;  and  the 

dissolving  rate  in  the  small  intestine  was  60%. 

Example  8 

25  The  preparation  was  conducted  in  the  same  manner  as  in  Example  7  except  that  in  Example  8  calcium 
carbonate  was  used  instead  of  magnesium  carbonate. 
The  coated  particles  were  subjected  to  the  above  evaluation  tests  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  15%;  the  dissolving  rate  in  the  abomasum  was  26%;  and  the 
dissolving  rate  in  the  small  intestine  was  59%. 

30 
Example  9 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  8  except  that  in  Example  9  the 
coating  material  contains  10  parts  by  weight  of  lecithin  and  2  parts  by  weight  of  calcium  carbonate  and  was 

35  used  in  an  amount  of  33  parts  by  weight  (rate  of  coating  25%). 
The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 

The  dissolving  rate  in  the  rumen  was  21%;  the  dissolving  rate  in  the  abomasum  was  38%;  and  the 
dissolving  rate  in  the  small  intestine  was  37%. 

40  Comparative  Example  1 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  1  except  that  in  comparative 
Example  1  the  coating  material  contains  10  parts  by  weight  of  calcium  carbonate. 

The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
45  The  dissolving  rate  in  the  rumen  was  5%;  the  dissolving  rate  in  the  abomasum  was  15%;  and  the  dissolving 

rate  in  the  small  intestine  was  16%. 

Comparative  Example  2 

50  The  preparation  was  conducted  in  the  same  manner  as  in  Example  3  except  that  in  comparative 
example  2  the  coating  material  contains  30  parts  by  weight  of  lecithin.  The  coated  particles  were  subjected 
to  the  above  evaluation  tests  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  71%;  the  dissolving  rate  in  the  abomasum  was  27%;  and  the 
dissolving  rate  in  the  small  intestine  was  1%. 

55 
Comparative  Example  3 

The  preparation  was  conducted  in  the  same  manner  as  in  Example  8  except  that  in  Comparative 
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Example  3  the  coating  material  contains  30  parts  by  weight  of  calcium  carbonate. 
The  coated  particles  were  subjected  to  the  above  evaluation  tests,  and  the  results  were  as  follows: 
The  dissolving  rate  in  the  rumen  was  82%;  the  dissolving  rate  in  the  abomasum  was  10%;  and  the 
dissolving  rate  in  the  small  intestine  was  3%. 

5  The  obtained  results  are  summarized  in  Tables  1  and  2. 

Table  1 

70  Example  |  1  2  3  4  5  6 
a  ======  = = = = =   =========  = = = = =  

Biologically  active  |j  L-Lysin  L-Lysin  L-Lysin  L-Lysin  L-Lysin  L-Lysin 
substance  !j  hydro-  hydro-  hydro-  hydro-  hydro-  hy  dro- 

ll  chloride  chloride  chloride  chloride  chloride  chloride il 
75  Cores  ;j  1  0  0  l O o j l O O   1 0 0   1 0 0   1 0 0  

[parts  by  weight)  !'  | |:  i 
Coated  layer  6  7  J  6  7  43  33  1  2  5  |  4 3  
(parts  by  weight)  ;!  :  ! !:  !  i  !  1 20  :  •■;  |  "'  i  i  ' 
Compcsi-  ;  Beef  tailcw  ■  90  j  90  !  90  8  5  !  8  8  '  9  0  1 
tion  I  1  j  !  :  1 
of  the  ;  Lecithin  ;|  5  j  5  5  1  0  '  2  5  ! 
coating  ,  -}  •  ! 
layer  !*)  !  Magnesium  |j  5  —  —  —  —  —  j 

25  j  carbonate  ;j 

|  Calcium  jj  -  5  5  5  1  0  -  
!  carbonate  •; 

30  j  Calcium  jj  -  -  -  -  5 
1  pyrophosphate  :i 1  ii 

Dissolving  |  Corresponding  ii  9  4  12  19  14  7 
rate  {%)  \  to  the  rumen  I! 

!  !| 
™  1  -  -  ;i 

!  Corresponding  ! l 3 9   46  20  46  31  49 
';  to  the  abomasum  i; 
!  !i 
i 
|  i; 

40  j  Corresponding  4  0  36  53  32  35  32 
j  to  the  snail  p 
;  intestine  'j 1  1! 
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Table  2 

5  Example  '!  7  8  9 

Comparative  Example  jj  1 2   3 

Biologically  active  jj  D.  L-  D.L-  D.L-  Lysin  Lysin  D.L- 
substance  i:  Methionin  Methionin  Methionin  hydro-  hydro-  Methionin 

w  jj  chloride  chloride 

Cores  :,  1  00  100  100  100  100  100  ! 
(parts  by  weight)  j  j !  1  i  1 
Coated  layer  43  !  43  j  33  6 7 | 4 3 j   43  j 

15  (parts  by  weight)  '•'  j  !  !  j  ; 

Compcsi-  !  Beef  tallow  90  i  90  88  j  9  0  j  '  7  0  70  
tion  !  ■  . 
cf  the  ;  Lecithin  5  5  1  0  -  3  0  — 
coating  i  ■■  1  ■  • 

20  layer  (%)  ;  Magnesium  ;;  5  —  —  —  —  — 
j  carbonate  ii 

j  Calcium  -  5  2  10  -  3  0 
j  carbonate  i: 

25  Dissolving  j  Corresponding  ij  1  7  15  21  5  71  8 2  
rate(%)  !  to  the  rumen  i i  -j 

i  ii 
j  ~\  j  ~  '  —  1  ■  —  - 
|  Corresponding  '  2  0  26  38  15  27  10  
i  to  the  abomasum  :': 

30  i  3  i 
I  :i 
1  i: ;  Corresponding  ' 6 0   59  37  16  1  3 i ;  to  the  small '  intestine  !  ! 
'  ■■■■  ...  i  i 

35 

Effect  of  the  Invention 

40  By  coating  a  core  containing  a  biologically  active  substance  with  a  coating  composition  containing 
lecithin,  at  least  one  inorganic  substance  which  is  stable  in  neutrality  and  soluble  under  acidic  conditions, 
and  at  least  one  substance  selected  from  the  group  consisting  of  straight-chain  of  branched  chain  saturated 
or  unsaturated  monocarboxylic  acids  having  14  to  22  carbon  atoms,  salts  thereof,  hardened  vegetable  oils, 
hardened  animal  oils,  and  waxes,  a  feed  additive  for  ruminants  is  obtained  which  has  a  better  effect  than 

45  the  prior  art  regarding  the  protection  in  the  rumen  and  dissolving  properties  in  the  abomasum  and  the 
subsequent  digestive  tract. 

The  present  invention  provides  a  feed  composition  which  enables  a  biologically  active  substance  to  be 
effectively  absorbed  by  ruminant  animals,  which  has  a  great  importance  in  industry. 

so  Claims 

1.  A  feed  additive  for  ruminants  comprising  a  core  containing  a  biologically  active  substance  and  a 
coating  composition  placed  on  the  surface  of  said  core,  said  coating  composition  comprising  lecithin,  at 
least  one  inorganic  substance  which  is  stable  in  neutrality  and  soluble  under  acidic  conditions,  and  at 

55  least  one  substance  selected  from  the  group  consisting  of  straight-chain  or  branched-chain  saturated  or 
unsaturated  monocarboxylic  acids  having  14  to  22  carbon  atoms,  salts  thereof,  hardened  vegetable  oils, 
hardened  animal  oils,  and  waxes. 

B 
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A  feed  additive  for  ruminants  according  to  claim  1  ,  wherein  said  lecithin  is  used  in  an  amount  of  from 
0.1  to  20%  by  weight  and  said  inorganic  substance  stable  in  neutrality  and  soluble  under  acidic 
conditions  is  used  in  an  amount  of  from  0.1  to  10%  by  weight,  based  on  the  weight  of  said  coating 
composition. 

A  feed  additive  for  ruminants  according  to  claim  1  or  2,  wherein  said  inorganic  substance  which  is 
stable  in  neutrality  and  soluble  under  acidic  conditions  is  a  carbonate. 

A  feed  additive  for  ruminants  according  to  claim  1  or  2,  wherein  said  inorganic  substance  which  is 
stable  in  neutrality  and  soluble  under  acidic  conditions  is  calcium  salt  of  pyrophosphoric  acid. 

Feed  for  ruminants  comprising  a  feed  additive  according  to  any  one  of  the  claims  1  to  4. 
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