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From Parry and Carroll (28)

Fig. 1. Electron microscope picture of skimmilk
micelles. Glutaraldehyde fixed and shadowed with
platinum
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From Carroll et al. (2)

Fig. 2. Relative frequency of occurrence of
casein micelles versus size in raw milk.
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Table 1. Precipitatated casein micelle by centrifugation.

xG Time T Ppted Casein in
(min.) (°C) casein(23) supernatant (%)
100,000 30 20 1.26 1.54
100,000 60 20 1.72 1.08
100,000 90 20 2.24 0.56
200,000 60 20 2.66 0.14
200,000 60 4 1.77 1.03

Protein : 3.47%, Casein : 2.80%
Whey protein : 0.67%
Time(min) : Centrifugal time

Table 2. Effect of temperature on centrifugal precipitation of casein micelle

<G T Time Total Casein (%)

(‘Cc) (min.) casein (%) Ppted Non-ppted
200,00 4 60 2.82 1.63 1.19
200,000 8.5 60 2.82 2.25 057
200,000 135 60 2.82 2.28 054
200,000 18 60 2.82 255 0.27
200,000 30 60 2.82 245 0.37

Protein : 3.50%;, Casein : 2.82%
Whey protiein : 0.68%
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Fig. 3. Schematic representation of zone electrophoresis at alkaline pH of whole casein from of
Bos taurus. The relative positions shown for the zones are only approximate and may depend
appreciably on the compositions of the gel and buffer (12).

Table 3. Relative mobilities of «!—and g— casein variants by starch-gel and
polyacrylamide-gel electrophoresis (12)

Variant Starch Acrylamide

o, 1—-A 1.18 1.22

a, 1D 1.13¢ 1.15°

as,1—B 1.10 1.13

a,,1—C 1.07 1.10

as, 2 —(zone 1.04) 1.04 1. 03

as, 3— (reference zone) 1.00 1.00

A—Ab 0.80 0.65

A—B 0.76 0.61

A-D 0.58

pA—-C 0.70 0.54
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Fig. 4. Waugh’s proposed model for the casein micelle : a. monomer model of a,1- or g-casein
with charged loop ; b. a tetramer of es1-casein monomers; c. planar model of a core polymer
of a1- and Acaseins. The lower portion shows how x-casein might coat core polmers. Adapted

from Rose (23, 29).
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Fig. 5. Casein micelle model proposed by Parry & Carroll (16), depicting the location of

x-casein in the micelle. :
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Fig. 6. Structure of the repeating unit of the casein micelle adapted from Garnier & Ribadeau-

Dumas (7, 8).

e T
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Fig. 7. Schematic representation of the formation of a small casein micelle. The rods represent
B-casein, the more elliptical rods represent o,;-casein and S-shaped lines depict apatite chain
formation. The circles represent x-casein. Adapted from Rose (23).
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Hydrophcbic core
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Fig. 9. Schematic picture of the casein micelle. (a) Sub-micelle ; (b) sub-micelles linked by
colloidal Ca phosphate (from Schmidt and Payens, 24)

(From Slattery)

Fig. 10 Artist’ conception of amphiphilic casein submicelles and the initial aggregates. (A)
A single submicelle with part of its surface hydrophilic (dark) and part hydrophobic
(lighter). (B) A tetrahedral aggregate of four submicelles. (C) A larger aggregate of minimum
micelle size containing fourteen submicelles (25)
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