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ABSTRACT

Many investigations into mineral bioavailability are concerned with improving the dietary
supply of minerals. Casein phosphopeptide (CPP) is known to enhance the passive calcium
absorption from the small intestine by inhibiting the precipitation of calcium phosphate and
increasing the concentration of soluble calcium. We found that acidic peptides could also
inhibit the crystal growth of supersaturated calcium carhonate solution. In this study, we
hydrolyzed soybean protein, in which Glu/Gln and Asp/Asn comprise 35% of total amino acid
residues, using several proteases and investigated the inhibitory activity of the hydrolysates on
the crystal growth. Each hydrolysates showed different strength of the activity, suggesting the
key role of the structure of peptides for the activity. ~ The potency of a soybean protein
hydrolysate was less than one tenth of that of a tryptic digest of casein, however, it increased
over four fold by treating the soybean protein hydrolysate with glutaminase. The magnitude
corresponded to the conversion rate of Gln residues to Glu residues. Furthermore, the potency
increased by the addition of some food constituents, such as sodium chloride, citric acid, lactose,
into the reaction mixture. Soy Protein Research, Japan 1, 63-68, 1998.
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Fig. 1. High-performance gel filtration chromatograms of AT AMBNESESR

i X 3 ) = B
soybean protein hydrolysates on Superdex 75 (1 R A BT 7 A IR 2 g % 7558 7K 100 mL 12 15

30 cm) eluted with 5 M urea in 50 mM Tris-HCl ] X e i ey o
(pH 75). (a), protease M; (b), protease N; (c), &L, ROSEEOIABRREER (RERIE) T

protease P; (d), protease S; (e), pepsin.
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Fig. 2. Inhibition of calcium carbonate crystallization by soybean protein hydrolyzed with various kinds of proteases
for various periods. (a) Sample conc.: 0.1%. NH : Unhydrolyzed sample. (b) Inhibition by various
concentrations of protease M digests.
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Fig. 3. Inhibition of calcium carbonate crystallization by
protein hydrolysates obtained by a vortex-flow
membrane bioreactor. (a) Egg white albumin
was hydrolyzed with pepsin or protease N.
Fraction 1, MW > 50,000 ; fraction 2, MW 50,000 ~
10,000; fraction 3, MW < 10,000. Sample conc.:
0.125%.  (b) Soybean protein was hydrolyzed
with protease M. Low MW fraction, MW < 50,000;
high MW fraction, MW > 50,000. Sample conc.:
0.025%.
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Fig. 4. Comparison of the inhibitory activities of soybean
protein and milk casein hydrolysates against the
calcium carbonate crystallization. Soybean protein
and milk casein were hydrolyzed with protease M
for 1 h and trypsin for 24 h, respectively.
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Fig. 5. Inhibition of calcium carbonate crystallization by soybean protein hydrolysate treated with glutaminase for

various periods (a).

Soybean protein was hydrolyzed with protease M for 1 h.

(b) Relative contents of

Asp/Asn and Glu/Gln in soybean protein hydrolysate estimated by enzymatic digestion with actinase and

peptidase R.

BEEREZRKLZZEZ A, S5 7—¥ M T 1M
SR L 72 b DT D TR H VI ARG S EEH
PR EN (Fig2). RELABHED T F TIIHEE

EREAINEL, 57 —FllloTENHLLDD,

BER O RAGHE AN 5 LAEHD ML, S 5I0%
THeld b EMEERAPEA Lz, 72, COBEDE
YTOIRBEDOBEINIE b 2 W HHEERAEM L. &

66

NEDRERDE, RTF FOH VT LR R{LHE
fERIZIE, a7 7 —YOREHENEICED (EEN
ERAHRCEELTWAZ LPFHL MR o 7.
EEBRINA F U T 742 —0 &k 5BRHHE
T0FT7—-EtMERWTRKEABE % D EREA
NAFNT 78— TEGESHRTHIEICLD, EHE
75 13kDa ~ 18 kDa (5 FEI A & b 25 & %)

AELAABHRE Vol 1(1998)



60 G 60 T
E\ 40¢ 40
e
E=)
g C
2 207 20-
s
]
24 M

[0} o' T T T 0 T T T 1
0 0.1 0.2 0.3 0.4 0 0.0005 0.001

(b) NaCl conc. (%) Citrate conc. (%)

60 ]
g
E
3\40 -
E
9
<
%20-
o] C
I~

OQ:QQ:j?:Q_.—:_bP 0 . — . : |

0 0.25 0.5 0.75 1 0 0.005 0.01 0.015 0.02 0.025

Nacl conc. (%)

Citrate conc. (%)

Fig. 6. Effects of NaCl or citric acid on the inhibitory activity of protein hydrolysates against the calcium carbonate
crystallization.  (a) 0.025% soybean protein hydrolysate. (b) 0.125% egg white albumin hydrolysate.
(O), NaCl or citric acid alone; (1), NaCl or citric acid + hydrolysate.
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Fig. 7. Effects of sugars on the inhibitory activity of egg
white albumin hydrolysate against the calcium
carbonate crystallization. Sample conc. : 0.0625%.
(), Glucose ; (), galactose ; (O), sucrose ;
(&), lactose.
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