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The External Functions of Casein Phospeptides
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Abstract The properties of different grade casein phosphopeptides CPP in enhancing the absorption
of calcium were studied. The content of the binding calcium of CPP the effect of CPP on retarding
the formation of calcium phosphate and the capacity of CPP keeping calcium soluble in solution were
tested. From the results the following conclusions were obtained. The content of the binding calcium
of CPP decreased with the increase in temperature and increased with the increase in pH. The effect of
CPP on retarding the formation of calcium phosphate decreased with the increase in temperature and
the molar ratio of Ca to P in solution. With the reduction of the molar ratio of N to P in CPP the
minimum effective concentration of CPP decreased. At the different molar ratio of Ca to P the lower
the molar ratio of N to P in CPP the more calcium soluble was kept in solution. However the mole
of calcium kept by per molar P in solution decreased with the decrease in the molar ratio of N to P.
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CpPP 4 mg/mL 0.5 mol/L  0.05 mol/
1:1. Lee? CPP L. 25C 35%C PXS—215
40 ~ 100 . Sato * 2
CPP pH
CPP 12 h 1.3.3 CPP
CPP 1:40. CPP pH—Stat
2. 0.1 mol/L
CPP NaH,PO, CPP 500 mL
8 mmol/L. 0 10 15 25 50 75 100 200 mg/
CpP L. 25°C 35<C 0.1
CpPP mol/L  CaCl, CaCl, 8 mmol/
CPP CPP L reairp=1:1 P
Cpp NaH, PO,
. 0.1 mol/L NaOH
1 pH 7.2 0.1 mol/L NaOH
pH 7.2. pH pH
1.1 7.2 2 min 2 min 0.1
CPP mol/L NaOH 0.1 mol/
. CPP1 16.85 cepz L NaOH :
7.30 CPP3 5.69 CPP4 3.91 reasrp=2:1 CaCl,  NaH,PO,4
12 mmol/L 6 mmol/L
1.2 :
501 1.3.4 CPP 6
PXS-215
GL-20B
2
PHS-3C pH
, 2.1 CPP
1.3 2.1.1 CPP
1.3.1 5, 1 CPP4 CPP
1.3.2 CPP
6
130 C CPP
CaCl, 1.1099 ¢ 0.5 mol/L.  KCl  0.05 CPP
mol/L pH 7.4 Tris—HCI .
100 mL. 0.1 mol/L.  CaCl, 2.1.2 Cpp
1 x10° 1x10* 1x10° 1 x 107
1x10" mol/L  CaCl, . 35C 1.3.2
pH
35 1 pH7.0 25 C y = -
C pH 7.4 1.35°C pH7.0 25 C 33.73x - 135.31 R?=0.9992
pH 7.0 25 °C pH 7.4 2 pH 7.0 35 C y= -
CPP 32.96x - 128.93 R*=0.9972
50 mL KCl pH 7.4  pH 7.0 Tris—HCI 3 pH 7.4 25%C y= -
CPP KClI Tris—HCI 29.58x —125.30 R?=0.9988
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Tab.1 The content of calcium of different samples

/ %
CPP1 16.85 4.756
CPP2 7.30 6.253
CPP3 5.69 6.949
CPP4 3.91 —
CPP CPP
CPP
CPP
4 pH 7.4 35 C y= -
29.18x - 119.15 R?=0.9985.
CpPP
2.
2 CPP
Tab.2 The concentration of free calcium of different CPP at
different conditions mmol/L
pH 7.0 pH 7.4
25 C 35 C 25 C 35 C
CPP1 16.85 3.495 3.685 3.12 3.451
CPP2 7.30 4.050 4.330 3.483 3.898
CPP3 5.69 4.836 5.060 4.40 4.791
CPP4 3.91 0.040 0.053 0.038 0.050
2.1.3
2 CPP
2.1.1 CPP4
3 CPP4 3
pH CpPP
CPP2 CPP3 CPP1.CPP3
CPP1
.CPP2
CPP
CPP2 . pH
35 C CcpPP 25 C CpPP
CpP
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7.0 7.4 CPP
3 CpP
Tab.3 The content of binding calcium of CPP at different
conditions
y pH 7.0 pH 7.4
mol/L25C 35C 25°C 35%C
CPPl 16.85 4.756 1.261 1.071 1.636 1.305
CPP2 7.30 6.253 2.203 1.923 2.770 2.355
CPP3 5.69 6.949 2.113 1.889 2.549 2.158
CPP4 3.91 — — — — —
2.1.4 CPP
4 CPP1
0.7855.
CPP3 CPP1
0.4746.
4 CPP

Tab.4 The mole of calcium kept by per molar P in CPP

pH 7.0 pH 7.4
Ta® Tp Tca* Tp
25 C 35 C 25 C 35 C
CPP1 16.85 0.6059 0.5149 0.7855 0.6269
CpPP2  7.30 0.5864 0.5122 0.7368  0.6267
CPP3  5.69 0.3938 0.3523 0.4746  0.4021
CPP4 3.91 — — — —
2.2 CPP
CaCl, NaH, PO,
Cay; POy »

1 Ca HPO ,—~CaHPO, + 2HPO, +2H*
2 3CaHPO,—~Ca; PO, , + HPO,> +2H*

CPP

NaOH

H+

pH 7.2

CpP

pH-stat

NaOH

NaOH
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= 200 mg/L  CPP B
- CPP A
: t i .
: T i 54 B crP
. 25 C
7 35 C CPP
1 25°C 1:1 CPP
CPP4 CPP
Fig. The effect of different concentrations of CPP4 on CPP
retarding the formation of calcium phosphate at 1:1
the conditions of 25 °C and Ca/P=1:1
1 CPP4 25 <C 1:1
cep 21
| 5 35 C 1:1 2:
1 1 A B CPP
CpP
5 CpP
Tab.5 The effect of CPP on retarding the formation of calcium phosphate at different conditions
CPPI CPP2 CPP3 CPP4
A/ mg/L B/min A/ mg/L B/min A/ mg/L B/min A/ mg/L B/min
zri;CrP: 1:1 50 15.5 15 43.8 10 42.0 10 60.0
3rSC;CrP=1:1 100 6.4 50 18.4 25 20.8 50 26.0
iiafcrpzltl 100 11.2 75 20.7 50 28.3 50 24.2
2.3 CpP 1h CpP 49.3%
cpp CpP 200 mg/L  CPP1 CPP2 CPP3 CPP4
CpP 18. 52% 15. 31% 13. 20%
11.67% 160 mg/L  CPP1 CPP2 CPP3 CPP4
pH 20.02% 15.77% 13.90%
.CpP 12.31% .CPP
.35 C
1:1 2:1 CPP 6 7 1:1 2:1
6 7. CPP
6 reairp=1:1 35 C
1h CPP 59.6% 2.2 CpP
200 mg/L  CPP1 CPP2 CPP3 CPP4 CPP
7.499% 5.94% 3.91% 3.25% CPP
160 mg/L  CPP1 CPP2 CPP3 CPP4 CPP
13.98% 7.66% 5.28% 6.45% . 4
CPP CcpP
cpp cpp
7 reairp=2:1 35 C CPP
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6 35°C 1:1 CPP
Tab.6 The content of calcium kept by CPP in solution at the condition of 35 °C and Ca:P=1:1

CPP / mg/L /%
— — 3.2x10°% 1.290x 10~ 59.6 —
CPPI1 16.85 200 3.2x10°% 2.960 x 10~* 7.49 39.91
160 3.2x10°% 2.753x 10~* 14.00 43.67
CPP2 7.30 200 3.2x10°* 3.010x 10~* 5.94 22.76
160 3.2%x 1074 2.955%x10~* 7.66 27.54
CPP3 5.69 200 3.2x10°% 3.075x 107* 3.91 16.50
160 3.2x10°% 3.031x 107 5.28 20.11
CPP4 3.91 200 3.2x10°% 3.096x 10~* 3.25 13.61
160 3.2x107% 2.994 x 10~* 6.45 16.05

7 35°C Ca:P=2:1 CPP
Tab.7 The content of calcium kept by CPP in solution at the condition of 35 °C and Ca:P=2:1

CppP / mg/L /% *
— — 4.8%x10°4 2.434x 107 49.3 —
CPP1 16.85 200 4.8%x10°4 3.911x10°* 18.5 35.37
160 4.8%x10°4 3.839x 107 20.0 42.06
CPP2 7.30 200 4.8%x10°4 4.065%x 1074 15.3 21.64
160 4.8x107* 4.043x107* 15.8 26.68
CPP3 5.69 200 4.8%x10°% 4.166x 1074 13.2 16.04
160 4.8%x10°% 4.133x 107 13.9 19.67
CpPP4 3.91 200 4.8%x10°4 4.240x 107 11.67 13.64
160 4.8x10°4 4.209x 1074 12.31 16.76
= CPP - CPP /CPP
2 CPP
3
1 CpP CPP
pH cpp 3 CPP
CPP
CPP
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