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\BSTRACT

]

veveral different hyvotheses of casein micelle structure
have been proposed from the data obtoined in the investipgations
carried out on micelles over the past twenty years. The
present comparative study of caprine (goat) and ovine (sheep)

caseln micelle systems with that of {he bovine was made in an

attenmpt to demonstrate the validity of thesc hypothescs.

The caseln contents, mineral levels, and Ca:phosphate
ratios in the skim milks varied between cpecies, but no
significant differences in the Ca:phosphate ratios in the
caseln micelles or the sera were found. There were major dif-
ferences betvieen the electrophoretic patterns of the casein
samples from the different species. Both caprine and ovine
caseins contrined two prominent bands in the f-casein region,
while caprine caseln also contained a smaller proportion of its
casein in more mobile components (ag-caseins) than the bovine.
Three major as—caseins were observed in ovine caselin, and one

major as—casein in the majority of the caprine casein sauples.

Bovine, caprine and ovine caseins, 1lsolated from the
whole milks, were separateea into their major comnonents by
ion exchange chromatography. The x-, g-, and aé—caseins
which were isolated accounted for 15, %55 and 5055, resnect-
ively of bovine casein, 10y, 60% and 2%, respectively of
caprizte casein and 105, 455 and %5, resvectively of ovine
casein. The caprine and ovine cascins were 1ldentified as
a -, B- and k-type caseins by their chemical and physical

s
characteristics.

The bovine, caprine and ovine x-caselns were readily
hydrolysed by rennin and were able to stabilize the Ca sensi-
tive a - or f-caselns. Caprine 31— and ﬁ%-caseins which were
present in ecquimolar amounts, had nearly identical amino acid
compositions, and were similar to thet of bovine fg-casein Ag.
The B component, however, contained an additional phosphate
residue.

The temperature dependent Ca sensitivities and the
temperature dependent polymerization of the caprine g-caseins

were similar to that of bovine g-casein. However, g,-casein
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appeared to associate more easily than BP-casein, despite
its higher net negative charge. Viscosity measurements
indicated that the conformation of the two caprine g-caselins
was similar to that of bovine f-casein, both at 4°C and at
&%,

The major caprine as-casein was more similar to the

minor bovine asz-casein than Lo bovine e« ,-~casein. RS

5 s
was demonstrated by their behaviour on gel electrophoresis
with Mg buffers, Ca sensitivities, amino acid compositions

and molecular weights.

The two ovine B-caseins were similar to each other,
and to the caprine and bovine f-caseins. <The relationship
between the ovine p-caseins was similar to that of the
caprine p-caseins. Two of the three major ovine aS-caseins
were isolated. These were both similar to each other, and
to bovine zgq—casein.

The properties of the c%—caseins from the three species
were more variable than those of the g-caseins, which in turn

were more variable than the x-caseins.

The casein micelles from caprine, ovine and bovine
milks were all highly solvated and roughly spherical. Although
their size distributions varied, the micelles were in each
case composed of sub-uanits about 12 nm in diameter. Gel
chromatography of sub-micellar casein aggregates from the
three species indicated that they had similar hydrodynamic
sizes and appeared to be in equilibrium with their component
caseins.

The finding that similar sized sub-units are formed in
the casein micelles in the milks of the various species,
suggests that the differing proportions of the various
component caseins must compensate for the differences observed
in the properties of the caseins. It appeais likely that not
enough emphasis has been given to the role of B-casein in
micelle structure, and - and aS—caseins may be inter-
changeable.
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