
COMPARISON OF HUMAN AND BOVINE COLOSTRUMS  
 

By:  A l f red E.  Fox,  Ph.D.  
 
Colost rum has evolved in  nature as a nut r i t ional  supplement  that  is  fed 
to  the newborn by i ts  mother  dur ing a shor t  per iod af ter  b i r th .   I ts  
natura l  evo lut ion can be shown to  fo l low a path that  meets the 
immediate demands of  the newborn and,  s ince most  spec ies of  
mammals develop at  d i f ferent  ra tes and have d i f ferent  nut r i t ional  
requi rements,  the co lost rum and fo l low-on mi lk  o f  each species has a 
d i f ferent  composi t ion.   Some colost rums are very s imi lar  and some are  
ext remely  d i f ferent .  The composi t ion of  bov ine co lostrum is  qu i te  
d i f ferent  f rom the co lost rum produced by humans.  
 
The most  substant ia l  d i f ference is  found in  the immunoglobul in 
(ant ibodies)  content  o f  these co lost rums.   In  humans,  the IgG 
immunoglobul ins are conveyed f rom the mother 's  b loodst ream through 
the p lacenta whi le  the fe tus is  s t i l l  in  the mother 's  u terus and are not  
found in the co lost rum. This  prov ides some degree of  temporary 
pass ive immuni ty  to  the newborn against  poss ib le  in fect ious agents  
af ter  b i r th .  In  cont rast ,  none of  the immunoglobul ins in  the pregnant  
cow's  b loodst ream are t ransfer red across the p lacenta and,  thus,  the 
ca l f  is  essent ia l ly  defenseless when i t  is  born un less i t  gets  co lostrum.  
The major  immunoglobul in  found in  bov ine co lost rum is ,  therefore,  IgG,  
but ,  a l though there is  on ly  a  smal l  amount  o f  immunoglobul ins in  
human co lost rum, the major  one is  IgA.  The immunoglobul in  ( IgA)  in  
human co lost rum and mi lk  is  un ique in  that  i t  has a spec ia l  prote in  
f ragment  a t tached to  i t  that  is  be l ieved to  protect  i t  f rom the ef fects  o f  
s tomach ac id  and d igest ive enzymes.       
 
I t  must  a lso be recognized that  s ince the immunoglobul ins are 
t ransfer red across the p lacenta in  humans,  many of  the essent ia l  
growth factors  are a lso t ransfer red.   Therefore,  human co lostrum 
conta ins on ly  t race amounts of  these growth factors .   The co lost rum 
and the mi lk  that  fo l lows become supplementary  resources for  these 
b io log ical ly  act ive  substances and the newborn can surv ive  and 
develop wi thout  receiv ing them by suck l ing.  In  cont rast ,  none of  these 
factors  are t ransferred across the p lacenta in  the pregnant  cow and 
ca lves that  do not  receive enough co lost rum suf fer  ser ious def ic ienc ies 
in  the development  of  the i r  immune system and the i r  body mass.  
 
Bov ine and human co lost rum a lso d i f fer  in  o ther  ways that  re f lect  the 
d i f ferent  needs of  the respect ive newborns.   For  example,  human 
co lost rum and mi lk  conta in  the h ighest  amount  o f  lac tose (mi lk  sugar)  
o f  any species.   The lactose prov ides about  40% of  a l l  o f  the ca lor ies 
avai lab le  to  the suck l ing in fant .   The h igh lactose content  is  be l ieved to  
serve two purposes:  (1)  the in fant  bra in  is  very  large,  much larger  than 
any other  spec ies,  and requi res a lo t  o f  g lucose,  as a source of  
metabol ic  energy,  to  develop rap id ly ;  lactose is  eas i ly  broken down 
in to  g lucose and galactose before i t  is  absorbed by the in test ines;  and 
(2)  for  phys ica l  chemica l  reasons,  the h igh lactose content  causes the 



secret ion of  a  large amount  o f  water  in to  the mammary g land,  assur ing 
that  the in fant 's  needs to  suppor t  f lu id  loss through sweat ing and ur ine 
format ion are met .      
 
Bov ine co lost rum and mi lk  conta in  substant ia l ly  more casein than is  
found in  human co lost rum or  mi lk .   Casein is  a  complex prote in  that  
in ter - re la tes wi th  the fa t  and th is  combinat ion is  acted upon by 
enzymes in  the s tomach to  form a curd that  has the consis tency of  
cot tage cheese.   In the ca l f ,  th is  curd is  much harder  than the curd that  
forms in  babies that  are nursed.   The curd a l lows t ime for  addi t ional  
enzymes to  break the prote in  down in to  smal l  pept ides and amino 
ac ids.  I t  a lso protects  the other  b io log ica l ly  act ive substances f rom the 
ef fects  o f  s tomach ac id  and enzymes,  which a l lows them to pass safe ly  
in to  the smal l  in test ine and be absorbed in tact .   The breakdown 
products  of  casein are a lso absorbed in  the smal l  in test ine and serve 
as the bui ld ing b locks for  new prote ins to  bu i ld  muscle.   The ext ra  
casein in bov ine co lost rum and mi lk  re f lects  the need for  a  ready 
source of  more muscle-bui ld ing capaci ty  s ince the body mass of  a  ca l f  
develops much more rap id ly  than that  of  a  newborn baby.  
 
Colost rum is  an amazing mater ia l  that ,  l ike many other  th ings in  
nature,  ref lects  the evolut ionary development  o f  a  un ique composi t ion 
that  wi l l  serve the needs of  the of fspr ing for  which i t  is  in tended.   The 
most  un ique of  the co lostrums f rom mammal ian spec ies occurs in  
bov ine species where everyth ing requi red for  the development  o f  a  
heal thy,  product ive of fspr ing is  prov ided in  the co lost rum. As such,  i t  
prov ides a spec ia l ized resource that  o f fers  the broadest  poss ib le  
spect rum of  b io log ica l ly  act ive substances that  can promote the 
development  o f  a  sound body mass,  prov ide contro l led metabol ism of  
nut r ients  and suppor t  the act ivat ion and maintenance of  a  fu l ly  
funct ional  immune system capable of  e f f ic ient ly  and ef fect ive ly  
combat ing potent ia l  insul ts  f rom microorganisms and other  de leter ious 
sources.   Bov ine co lost rum is  a lso compat ib le  wi th  a lmost  any species 
and can readi ly  convey i ts  fu l l  benef i ts  to  humans by rout ine d ie tary  
supplementat ion.   
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