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ll 

Several oifferent hypotheses of casein micelle st ructure 

hav8 been pro pos eQ from the data obt2ined in the investi�utions 

carried out on micelles over the past twenty years. The 
present comparative st udy of c�princ (�oat) and ovine (sheep) 

casein micelle sy:::otems v1ith that of the bovine 1:.'as made i?:l an 

attempt to demonstrate the validi t�r of t;hos c ll;ypothcs cs. 

The casein contents, minero.l levels, o_nd Ca:phosphate 

ratios in the skim milks �aried between species, but no 

significant differences in the Ca:phosphate r�tios in the 

casein micelles or the sera were found. There were major dif-

ferences betv;een the electrophoretic p2tterns of the casein 

saoples from the different sneci es. Both caprine and ovine 

caseins cont�ined two prominent bands in the � -ca sein re gion , 

v1hile ca-orine casein nlso contained ;:1 snmller proportion of its 

casein in more mobile components (ao-caseins) than the bovine. 
�) 

Three major �-caseins were observed in ovine casein, and one 

major a -casein in the mo_jorit;y of the caprine casein samy;les. s 

Bovine, caprine a_nd ovine cuseins, isol ated from the 

whole milks, were separated int o th eir major components by 

ion exchane;e chromatography. The K-, (J-, c-J.nd a -cas eins 
s 

which were isolated accounted for 15;j, 35;� and 50)j , respect-

ively of bovine casein, 10;;, 60'); and 2:;%, respectively of 
capri:te casein and 10�), Lt-5% and 35�;,s, res pect ively of ovine 

cas ein . The caprine and ovine cas cins were identified as 

�-, �- and K-type caseins by their chemical and physical 

characteristics. 

11he bovine, caprine and ovine K-cas eins v:ere readily 

hydrolysed by rennin and were able to stabilize the Ca sensi­

tive as- or ,8-cas eins. Caprine 131- and �
2-cas eins which •.-:ere 

present in equimolar amounts, had nearly identical amino acid 

compositions, and Here similar to the.t of bovine t3-casein A2• 
The ,e1 component, however, contained an additional phosphate 

residue. 

11he temperatm'e dependent Ca sensitivities and the 

temperature dependent polymerization of the cuprine � -ca s eins 

were similar to that of bovine t3-cas ein. Hov1ever, � -casein 



J..lJ.. 

app ear e d  to  as s ociat e more easily than ��-casein , des pi t e  
c 

i t s  higher net negative charge . Visc os ity measurement s 
indicated that the conformation of the two caprine �-caseins 
was s imilar t o  that of b ovJ..ne �-cas ein , b o th at 4°C and at 
25°C .  

The maj or caprine a -cas ein was more s imi lar t o  the s 
minor b ovine as3-cas e in than to bovine as 1 -cas ein. This 
was demons trat ed by their b eb.avi our on gel e l ectrophore s i s  
with Mg b uffers , C a  s ens i tiviti es , amino aci d  compos i t i ons 
a�d m o lecular wei ght s . 

The two ovine �-cas eins were s imilar t o  each other , 
and t o  the caprine and b ovine �-cas eins . The relationship 
b etween the ovine �-cas eins was s imi lar to that of the 
caprine �-cas eins . Two of the thrE.e maj or ovine a -cas eins s 
were i s o l at e d .  Thes e were both s imilar t o  e ach o ther , and 
t o  b ovine as1 -cas ein . 

The proper t i e s  o f  t h e  a -cas eins from the thr e e  s peci e s  s 
were mor e vari ab l e  than tho s e of the f1-cas eins, which in turn 
were more variab l e  than the K-cas e ins . 

The cas ein mice l l es from caprine , ovine and bovine 
milks wer e all highly s o lvat ed and roughly s pherical . Alth ouc;h 
their s i z e  distribut i ons varied , the micel l es were in each 
cas e compos ed of sub-unit s  ab out 1 2  nm in diamet er .  Gel  
chroma tography o f  s ub -mice l l ar cas e in aggregat e s  from the 
three  s peci es indicat ed that they had s imi lar hydrodynamic 
s i z es and appear e d  to b e  in equi l ibrium Hith th eir component 
cas eins . 

The finding that s imilar s ized sub-unit s  ar e ·formed in 
the cas e in micel l es in the milks of the various s p eci es , 
s ugges t s  that the di ffering proport i ons of the vari ous 
component cas eins must compens at e for the differ ences obs erv e d  
in t h e  proper t i e s  o f  t h e  cas eins . I t  appeal'S l ikely that n o t  
enough emphas i s  has b e en given t o  the rol e of �-cas ein in 
micel l e  s truct ur e , and �- and as -cas eins may b e  int er­
changeab l e .  
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