
ROLE OF BYPASS 
NUTRIENTS IN HIGH 
MILK YEILDERS  

 DEPARTMENT OF ANIMAL 

NUTRITION  



Let’s see outline of presentation   

Any 

confusion ? 

• Importance and metabolism of dietary proteins  in ruminants 

diet . 

• Necessity of rumen bypass protein . 

• Supplementation of bypass protein . 

• Methods of production bypass protein. 

• Impact of bypass protein on livestock production . 



 
•Mostly animal in 
Negative energy 
balance leading to 

weight loss  

COWS SHOULD REACH PEAK DRY MATTER INTAKE BETWEEN 
10-13 WEEKS AFTER CALVING  



INTRODUCTION 
w h a t  i s  b yp a s s  n u t r i e n t s ?   

 

 

•By-pass prote in  re fers  to  d ie tary prote in  that  escapes rumen degradat ion .   

•The technology a ims at  decreas ing the wastefu l  product ion of  ammonia in  rumen 

f rom h igh ly degradable prote in  meals ,  there  by increas ing the avai lab i l i t y  o f  

essent ia l  amino ac ids at  the in test ina l  leve l .   

•The main a im is  to  increase the eff ic iency of  prote in  ut i l iza t ion  in  ruminants  for  

enhanced mi lk  product ion.  

• In general – Protein requirements  met from microbial protein and 

rumen degradable protein.  

• NEED OF BYPASS PROTEIN 

• In early lactat ing period of high yielding animals ( more than 15 

kg/day) 

•Provide greater amount of essential  amino acids at SI  

 



CONSIDERATIONS ABOUT SLOWLY DEGRADABLE 

NUTRIENTS  
 

 

1. There are  three type of  nut r ients  that  could bypass  rumen fermentat ion to  

cer tain  degree:   

pro tein/amino acids  

s tarch/glucose  

fats /fat ty  acids  

2. The purpose of  feeding "bypass"  protein i s  that  a  large proport ion of  the protein 

i s  avai lable  d i rect ly  at  the lower  par t  of  gas t ro - intest inal  t ract ,  where i t  i s  

d igested and then absorbed as  amino acids for  u t i l isat ion t i ssue level .  

3 . Feeding of  "bypass"  s tarch reduces excess  production of  lact ic  acid  in  the rumen 

which  would o therwise resul t  in  low rumen pH (acidos is) ,  thereby affect ing 

f ibre  d iges t ion .  

4 . Feeding of  "bypass"  fat  (protected fat )  i s  done pr imar i ly  to  avoid ruminal  

hydrolysis  of  b io -hydrogenation of  unsaturated fat ty  acids  and increas ing energy 

densi ty  of  feeds .  The fats  are  thus  d igested most ly in  the smal l  in tes t ines  and 

absorbed as  unsaturated fat ty  acids  wi thout  affect ing the fermentat ion of  f ibrous 

feeds  in  the rumen.   

 



DEGRADATION OF PROTEINS AND AMINO 

ACIDS IN THE RUMEN  

 

 

• The f irst  chamber has a storage capaci ty of  50 to 60 Litres 

,  where straw & fodder get fermented, This chamber is  

called rumen.  

•  There is  an immense amount of  bacteria in rumen, these 

bacteria help in digesting straw & fodder,  but when we 

give the animal a protein meal ,  bacteria turns 60% to 70% 

of protein into ammonia & this ammonia turns into urea in 

the l iver,  which excretes of  the body through urine.  

• So, the whole protein meal which is  essential  for the 

animal is  wasted. But if  we give appropriate chemical 

treatment to the protein meal ,  then the bacteria present in 

the rumen can’t  break the meal & it  will  be well  absorbed 

and digested in the lower part  of  the stomach.   

• This method of processing protein meal is  called  BYPASS 

PROTEIN TECHNIQUE .  The bypass protein 

supplementat ion provides amino acid which is  absorbed by 

the small  intestine, this increases the milk production of  

milch animals .  



 SOURCES OF BYPASS NUTRIENTS  

 

 

Some nutrients have bypass character is t ics in their natural forms. However,  

others are required to be manipulated to reduce their rumen degradabil i ty for 

optimisat ions of  ratios between degradable and undegradable  nutrients in the 

diet .  

 Protect ion of  proteins :  The main methods available to protect proteins are 

the use of  chemical reagents or heat treatment .  

 Protect ion of carbohydrates :  Protect ion of starch can be achieved with 

formaldehyde treatment .  Ammonia treatment could be another effective 

method to protect starch from ruminal hydrolysis .  Treat ing starch with 

sodium carbonate plus sodium hexameta phosphate has been demonstrated to 

reduce starch degradat ion in the rumen.  

 Protect ion of  fats :  encapsulated by formaldehyde treated protein is  an 

effective method of protect ion against ruminal hydrolysis and bio-

hydrogenation of  l ipids,  but due to the use of  formaldehyde, the method has 

i ts  l imitat ion.  



HEAT TREATMENT 

 D r y h ea t i n g  a t  m o r e  t h an  1 0 0 ' c  a t  v a r i o u s  ex p o s u r e  t i m e  

 1 5 0 ' c  f o r  2  h rs ~ GN C  

 1 0 0 ' c  f o r  3 0 s ec~ S BC  

 Tr ad i t i o n a l  b o i l i n g  o f  c r u s h ed  m a i z e  & w h ea t  

 In ac t i v a t i o n  o f  en z ym es  an d  i n h i b i t i n g  f ac t o r s  

 Im p r o v em en t s  o f  n u t r i t i v e  v a l u e  o f  t h e  f e ed s  

 Im p r o v em en t s  i n  t h e  an i m a l  p e r f o r m an ces   

Dra w ba ck:  

E x ces s i ve  h ea t  ~ ma i l l a rd  r e ac t i o n  

 

FORMALDEHYDE TREATMENT 

 Fo r m a l d eh yd e - 1 . 0 - 1 . 2 g  o f  c ak e  p r o t e i n  i s  s p r ayed  o n  a  c ak e  

i n  a  c l o s ed  ch am b e r  &  s ea l ed  i n  p l a s t i c  b ags  f o r  4 d a y s , so  

t h a t  

 Fo r m a l i n  ge t s  ab s o r b ed  o n  t h e  cak e  p a r t i c l e s - r ev e r s i b l e  &  

P H  d ep en d en t  p r o t ec t i o n  o f  p r o t e i n s  aga i n s t  p r o t eo l yt i c  

en z ym e( i n  ac i d i c  p H - ab o m as u m b o n d s  a r e  l o o s en ed .  

D ra w ba cks  

Fo r m a l d eh yd e  i s  d egr ad ed  t o  C O 2  &  H 2 O  i n  l i v e r  

 

METHODS OF MAKING BYPASS NUTRIENTS  



Benefits of Feeding 

Bypass Protein Feed 

• Increase  in  e ff i c iency of  u t i l izat ion  o f  p rote ins .  

• Increase  in  the  ava i labi l i ty  o f  essent ia l  amino  ac ids .  

• Increase  the  supply of  l imi t ing amino  ac ids  l ike  lys ine  and  meth ionine 

to  the  smal l  in tes t ine .  

• Improvement  in  mi lk  p roduct ion .  

• Improvement  in  fa t  and  SNF per  cen t .  

• Bet ter  g rowth in  young an imals .  

• Eas ie r  to  meet  the  requirement  o f  h igh yie ld ing an imals .  

• Improvement  in  reproduct ion e ff ic iency.  

• Bet ter  res i s tance  aga ins t  d i seases .  

• Helps  in  increas ing ne t  da i ly income.  

• Good increase  in  l ive  weight  ga in  o f  meat  purpose  an imals .  

 

 
 



PRACTICAL IMPLICATIONS OF 

FEEDING BYPASS NUTRIENTS 

Theoretically speaking, there appears to be 

good reasons to feed bypass nutrients for 

increased efficiency of nutrient util isation 

by ruminants, especially at  higher 

production levels. In practice, however, the 

animals'  response is quite variable. In the 

case of lactating ruminants, the response 

depends on several factors, such as:   

 physiological status   

 stage of lactation 

 level of production 

 body condition score  

 availability of other nutrients.  



NATURALLY PROTECTED PROTIENS 





Effects of Bypass Proteins on 

Animal Performance 

Biochemical and nutri t ional basis by which bypass protein 

show its  effect on animal  performance are   

⦁     Additional supply of  amino acids at  intestinal and tissue 

level   

⦁     Lower ammonia production in the rumen because 

proteins are fermented to ammonia and  low degradat ion of  

protein will  lower ammonia level.   

•   Lower urea synthesis in l iver as ammonia is  being 

absorbed at  lower level which saves  energy.  

•  Best Util izat ion of  Protein Resources Beneficial  Effects 

of  Bypass Proteins  .  

 

 



Reproductive efficiency 

• Because of high growth rate caused through protein 

feeding, the young stock can attain early maturity 

to start the reproductive l ife at  an earlier age.  

•  I t  has been shown that bypass protein feeding can 

improve the reproductive efficiency of breeding 

buffalo bulls and cross bred bucks, both with 

respect to sexual behaviour, including libido score 

as well  as the seminal attributes l ike ejaculate 

volume, mass activity and sperm count per ml,  

similar positive results were obtained in females, 

where the conception rate increases after feeding of 

bypass proteins.  



Growth Performance 

• Feeding of bypass protein meals significant increases 

the growth rate of animals  

• The increase in growth rate of these animals was found 

to be in range of  30 -40 %.(chatterjee and walli ,2003) 

•  Feeding of Bypass protein to growing stock, not only 

increases growth rate,  but also improve feed 

conversion efficiency.  

• In fact,  i t  not only results in reduction in the cost of 

rearing, but due to higher growth rate,  i t  also results in 

attaining early maturity by male or female animals.   

• This is definitely a bigger surplus in terms of 

improvement in reproductive efficiencies of these 

animals.   



Lactating Performance 

• Most of feeding trails resulted in significant 

increase in milk yield .  

• The increase in milk yield varied in the range 

of 8 – 10 percent.(walli  and sirohi, 2004) 

• The studies conducted on medium producing 

animals, proved that bypass protein feeding 

can be beneficial to the animals, producing 8 -

10 li ters of milk per day. 



CONCLUSION 

 

Supplementat ion o f  bypass  prote in  to  medium and high y ie lding growing 

animals  increases  the  l i ve  weight  gain,  DM intake and mi lk product ion in  

animals .   

1. ↑ growth rate  (  20 -40% )  & ↑ mi lk  y ie ld     (10 –  15 %)   

2 . Increased feed ut i l i zat ion .  

3. I t  i s  a  cheaper  and safer  technology.  

4.Mi lk  safe  to  human consumption.  

 



Reference: 

R e f e r e n c e s  

1 .  Ab d e l - G h a n i  AA ,  So lo u m a  G M A,  Ab d  E lm o t y  AK I ,  Ka s s a b  AY,  So l im a n  EB .  P r o d u c t i ve  p e r f o r m a n c e  a n d  b l o o d  

m e t a b o l ı t e s  a s  a f f e c t e d  b y p r o t e c t e d  p r o t e i n  i n  s h e e p .  O p e n  J o u r n a l  o f  An im a l  Sc i e n c e s .  2 0 0 8 ;  1 ( 2 ) : 2 4 -  3 2 2 .   

An o n ym o u s .  P r o t e c t e d  p r o t e i n s  f o r  r u m in a n t s .  A l l  a b o u t  F e e d s ,  2 0 1 9 .  h t t p s : / / w w w . a l l a b o u t f e e d . n e t / F e e d -  

Ad d i t i v e s /  P r o t e c t e d - p r o t e i n s - f o r - r u m in a n t s - 3 9 8 2 6 7 E .  

3 .  Bu g a l i a  H L ,  C h a u d h a r y  J L .  E f f e c t  o f  f e e d in g  d i f f e r e n t  l e ve l s  o f  f o r m a ld e h yd e  t r e a t e d  s e s a m e  c a k e  o n  n u t r i e n t s  

i n t a k e ,  m i l k  p r o d u c t i o n  a n d  e c o n o m ic  r e t u r n s  i n  l a c t a t i n g  c r o s s b r e d  c o ws  I n d i a n  J o u r n a l  o f  An im a l  Sc i e n c e s .  2 0 1 0 ;  

8 0 ( 2 ) : 1 5 2 - 1 5 5 .  

4 .  C h a lu p a  W ,  Ve c c h ia r e l l i  B ,  E l s e r  AE ,  K r o n f e l d  D S ,  Sk la n  D ,  Pa lm q u i s t  D L .  R u m in a l  f e r m e n t a t i o n  i n  v i vo  a s  

i n f l u e n c e d  b y l o n g  c h a in  f a t t y  a c i d s .  J o u r n a l  o f  D a i r y  Sc i e n c e .  1 9 9 8 ;  6 9 : 1 2 9 3 - 1 3 0 1 .  

5 .  C h a t t e r j e e  A ,  W a l l i  T K .  E f f e c t  o f  f e e d in g  f o r m a ld e h yd e  t r e a t e d  m u s t a r d  c a k e  o n  g r o w t h  p e r f o r m a n c e  o f  M u r r a h  

b u f f a l o  c a l ve s ,  2 0 0 3 .  

6 .  C h a t u r e d i  O H ,  W a l l i  T K .  E f f e c t  o f  f e e d in g  g r a d e d  l e ve l s  o f  u n d e g r a d e d  d i e t a r y  p r o t e i n  o n  vo l u n t a r y  i n t a k e ,  m i l k  

p r o d u c t i o n  a n d  e c o n o m ic  r e t u r n s  i n  e a r l y  l a c t a t i o n  c r o s s b r e d  c o ws .  As i a n  Au s t .  J  An im .  Sc i .  2 0 0 2 ;  1 4 : 1 1 1 8 -  1 1 2 4 .  

 




