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EFFECT OF DEPHOSPHORYLATION OF 3-AND & -CASEIN ON THE BINDING
OF CALCIUM, SELF-ASSOCIATION, AND STABILIZING ABILITY

Tamotsu IMADE, Osamu KOBAYASHI, Ryuji MiYAaSHIRO and Toyoki MIYABE

When §-and & -caseins were dephosphorylated, the effects on the binding of Ca, self-association, and
stabilizing ability were investigated We also studied on the relationship between the dephosphorylation and the
secondary structure of & -casein

The results obtained were summarized as follows :
1>  The amount of Ca* ion bound to B-and & -caseins did not vary with temperature In 35 percent of
dephosphorylation rate, the amount of Ca** ion bound to dephosphorylated B -casein approximately reduced by
half as compared with 8-casein. In dephosphorylation rate above it, there was little change in Ca®* ion bound to
the same B-casein  While Ca** ion to £ -casein showed no change by dephosphorylation From these results,
it was presumed that the residue of phosphoric acid was not concerned with Ca¥ion combination.
2) There was no difference on the size of the self-association polymer of 5 -casein, in the range of 15C to
25C, regardless of the presence or the absence of Ca** ion. The polymer of the dephosphorylated B -casein
dissociated with higher rate of dephosphorylation
3) The stabilizing ability of x -casein decreased with higher rate of dephosphorylation

4) The secondary structure of & -casein did not change by the dephosphorylation
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Table 1.  Ca, Mg, Na and P contents of caseins (mg/100 )
Ash Ca Mg K Na P
a s, —casein 3742 18 3 39 961 1005
B —casein 4421 24 5 33 540 583

K —casein 3096 21 4 20 460 229

PAYENS™IZ B - 26 4 VAHTOEATARCEERTFUENPAECZ LB THD LIERLL, B-RB XUk -
HEAVD5TC, 15CE LUBCOFREICRITHCa> 1+ VSR OBRELFig R Lic, COKROHEY, B -
HEA VT BCat A A VAR ORET LAELRBD ORI o, TOZEREERC L - TREERCE LA
OISV, BAHWIC A + v ORENEEDBRICEE YR NZ LERENRT B,

—F, K ~hEAL vDCaH A A VIREBRILE - D EA VOEFRITHANTHTRL, Fh, BECLIAE(LLEDLR
7eh o7z,

e

g 20+

S

o

g

) @)

2 —O

g 10f O

<

2 L _J

Z —e °

Z‘g 0 1 ] |

5 15 25

Temperature (C)

Fig 1. Effect of temperature on the Ca’*ion bound to B-and -casein
—(O— B-casein, —@— ' £ -casein
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Table 2. Effect of dephosphorylation rate on the Ca**ion bound to 8 —and & —casein.

B —casein £ —casein
Dephosphorylation rate,% 0 3% 8 9 0 15 3 175
Bound Ca®", mole/10°g casein 12 6.2 5.6 4.8 6.2 6.2 5.1 4.2
(100) (52) (47 4O (100) (100) (82) (63)
(at 25C)

The parenthesized figures show percentage of Ca®’ion amount of dephosphorylated 8 — or & —casein
when that of 8 — or & —casein is 100
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Table 3. Effect of temperature and dephosphorylation rate on the self-assoceation of S —casein

B —casein 35% dephosphoryl-  85% dephosphoryl-  95% dephosphoryl-
— ated B —casein ated B8 —casein ated B —casein
No Ca 3mM Ca 3mM Ca 3mM Ca 3mM Ca
kd kd kd kd kd
5C 0.37 0.48 —_— —_ —
15C 0.35 0.33 — —
25C 0.29 0.32 0.38 0.42 0.45

The values of kd show the coefficient of distribution obtained by gel filtration
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Fig. 2 Stabilizing ability of & -and dephosphorylated & -casein to ag-casein
—(O— . k-casein, —@— : 409%dephosphorylated & -casein, —/x— : 85%dephosphorylated & -casein
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Fig. 3. CD curve of «-and 85%dephosphorylated k-casein‘
—O— & -casein, —@— . 85%dephosphorylated & -casein
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Fig. 4. ORD curve of «-and 85%dephosphorylated « -casein
—(— . k-casein, —@— : 85%dephosphorylated « -casein
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