KOREAN J. FOOD SCI. TECHNOL.
Vol. 20, No. 2, pp 170~175(1988)

A %9 Casein Micelle @] 0|3}8t8 AZlof o8t o7

oluY - P

Ao sta A e, *nda Fikehst

Some Physicochemical Properties of
Bovine Colostral Casein Micelles

Chul-Won Lee and Yong-Kyo Kim*

Department of Food Science and Nutrition, Cheju National University, Cheju
*Department of Animal Science, Korea University, Seoul

Abstract

This experiment was carried out to study the properties of casein micelles obtained from
colostral skim milk. As lactation was progressed from parturition until 240h after calving, the
content of total protein decreased while the proportion of casein to whey protein increased.
Fractionaltion according to the size of casein micelle was done by ultracentrifugation at 100,000
x g for 10 minutes(pellet 1), 30 minutes(pellet 2) and 60 mintes(pellet 3) and the serum casein was
prepared by acid precipitation of final supernatant at pH 4.6. During the lactation period, the
relative amount of pellet 1(large size) decreased, that of pellet 2(middle size) maintained nearly
constant level except for pllet from parturition, that of pellet 3(small size) increased, and the
serum casein showed almost constant level. The relative amounts of a5, -casein and a5, -casein and
B-casein-5P in the pellets decreased and that of x-casein increased markedly with decreasing
micelle size, but the relative amounts of 8-casein-1P(f 29-209), (f 106-209) and (f 108-209) showed
little change. The composition of the serum casein was different from that of the skim milk

casein.
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Fig. 1. Procedure for fractionation of casein micelles of
different size from colostrum.
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Toble 1. Protein contents of colostrum and normal milk

=k E D

lunit: %)

Time after calving, (hour)

240
[¢] 12 24 48 {normal milk}
Total protein 17.48 7.96 5.47 4,22 3.29
Casein in total protein 43.88 44.47 57.77 71.33 85.41
Whey protein in total protein 56.12 55.53 42.23 28.67 14.59
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Fig. 2. Electrophoretic patterns of coseins obtained
from normal milk and colostra with various time inter-
vals after calving.

1. Casein from colostrum immediately after calving
2. Casein from colostrum 12 hours after colving

3. Casein from colostrum 48 hours after calving

4. Casein from normal milk
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Table 2. The percentage of casein micelles precipitoted by ultracentrifugation at 100,000 x g
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(unit: %)
Fractions Centrifuging Time after calving, (hour)
time, minutes (¢} 12 24 48 240

(normal miltk)
Pellet 1 10 40.13 30.38 28.09 22.84 23.13
Pelliet 2 30 24.61 30.88 30.11 30.35 30.96
Pellet 3 60 16.59 19.24 23.42 26.00 28.11
Serum casein
(Non-precipitated) 18.67 19.50 18.38 20.81 17.80
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Fig. 3. The fractionation of alkylated colostral whole
casein {200 mg! obtained by DEAE-cellulose cclumn
chromatography (Whatman DE 52, 1.5x 50cm) with
THU buffer (pH 8.6) and a linear NaCl gradient (0.
03-0.25 M NaCl),

lArrows indicate demarcation between peaks for area

calculation)
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Table 3. Composition of centrifugally fractionated micellar and serum caseins of colostral skim milk {unit: %)
Individual Pellet Serum Whole
casein 1 2 3 casein acid casein
as1-, a5, - Casein 52 50 39 28 44
B - Casein -~ 5p 20 19 17 17 17
x - Casein 13 15 29 25 21
£ - Casein - 1p(£29-209),
(f106 - 209)&(f108 - 209) 15 16 15 30 18
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Fig. 4. Elution profiles obtagined by exclusion
chromatography of acid casein from colostrum and
normal milk {400mg casein, 2.5%X95cm column of
Sephadex G-150, 25°C, 0.005M tris-HC! buffer, pHS8.
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